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Extract  from  the  Report  of  the  General  Board  of  Health  respecting  the 
Metropolis.--^  Water  Supply  and  Drainage  of  Taums.* 

The  Board  have  inquired  fully  into  that  essential  point — What  are  the 
qualities  of  water  the  most  conducive  to  health,  and  to  economical  em- 
ployment for  domestic  and  manufacturing  purposes? 

On  this  quesdon  the  Board  refer  to  a  great  mass  of  evidence;  and  first, 
as  to  the  efl&ct  of  lime  contained  in  water. 

It  cancot  be  gathered  from  the  evidence  that,  excepting  in  calculous 
disord<;rs,  a  small  quanti^  of  lime  in  water  has  been  proved  to  be  injurious 
to  health, though  it  has  always  been  suspected  of  being  insalubrious,  and 
is  thought  to  be  so  by  many  of  the  witnesses. 

The  Report  states  that  Professor  Clark  has  invented  the  term  of  degrees 
of  hardness;  this  will  doubtless  be  found  to  be  of  great  practical  conve- 
nience. One  degree  of  his  lime  scale,  as  it  may  be  called,  denotes  that 
one  grain  of  carbonate  of  lime  is  contained  in  a  gallon  of  water;  the 
several  higher  degrees  of  hardness  denote  that  for  as  many  as  are  the 
degrees  marked,  so  many  are  the  grains  of  carbonate  of  lime  contained  in 
each  gallon  of  water. 

That  lime  injures  water  for  all  economical  purposes  is  fully  proved,  as 
also  for  most  manufacturing  processes,  ^^but  the  natives  of  London  are 
very  little  aware  of  it."  vVe  find  no  attention  paid  to  it  in  any  of  the 
^^scbemes  for  water  supply  which  have  obtained  the  aid  of  parochial 
Boards." 

Hardness  is  unfavorable  to  all  culinary  operations;  thus,  according  to 

*  From  the  London  Mechanic's  Magazine,  for  September,  1851. 
Vol.  XXnL— Tbie9  Sasibs^— No.  1^-J±svart,  1852.  1 


2  CXvU  Engineering. 

M.  Soyer's  evidence,  hard  water  gives  a  yellow  tinge  to  vegetables  boiled 
in  it,  and  gives  them  a  shrivelled  appearance.  Hard  water  *'does  not 
open  the  pores  of  meat  so  freely  as  soil  water  does."  Infusions  of  all 
kmds  are  stronger  when  made  with  soft  water  than  with  hard;  so  that  tea 
made  with  water  of  6^  degrees  of  hardness  requires  nearly  a  third  less  of 
the  tea  than  when  made  with  water  of  16  degrees  of  hardness,  being 
about  that  of  Thames  water.  This  evidence  was  corroborated  by  that  of 
Mr.  Philip  Holland  and  of  Professor  Clark.  Hard  water  requires  more 
fuel  than  soft  to  raise  it  to  a  boiling  heat.  Hard  water  occasions  greater 
expense  than  soft  in  washing,  on  several  accounts;  as  the  greater  quantity 
of  soap  or  of  soda  required,  the  extra  labour  in  washing,  the  greater 
wear  and  tear  of  the  clothes  themselves.  '^Asfar  as  the  home  market  is 
concerned,"  "more  money  is  expended  in  washing  than  in  the  manufac- 
ture of  the  fabric,  or  of  the  clothes  themselves."  In  London,  "before 
a  shirt  is  worn  out,  five  times  as  much  money  as  it  originally  cost  will  have 
been  expended  on  it  in  washing."  The  alkalies  and  mineral  ingredients 
used  in  washing  with  hard  water  never  fully  leave  the  clothes. 

The  data  on  which  the  Board  calculate  the  expense  of  mere  washing 
are  the  only  ones  throuahout  the  whole  Report  that  appear  to  be  errone- 
ous; in  this  instance  they  seem  to  be  so,  because  the  prices  stated  for 
washing — whether  by  the  pieco,  or  from  the  weekly  average  expenditure 
of  individuals  or  families — are  not  for  washing  alone,  but  include  the 
charge  for  expenses  incurred  in  collecting  linen,  drying,  and  folding  it, 
mangling  some  of  the  articles,  ironing  several  of  them,  starch,  blue,  &c.; 
which  items  constitute  together  at  least  half  the  expense  of  laundry- work. 
The  oversight  in  this  respect  does  not,  however,  invalidate  the  strong 
testimony  given  of  the  increased  cost  on  several  accounts  occasioned  by 
washing  in  hard  water. 

From  Mr.  Donaldson's  evidence,  it  appears  thai  for  every  100  c^allons 
of  water  used,  2  oz.  of  hard  soap  are  required  to  soften  it  for  each  de- 
gree of  hardness;  thus  water  of  5°  of  hardness  requires  10  oz.  of  soap; 
if  the  water  be  of  15°  of  hardness,  30  oz. 

The  amount  of  the  money  expended  for  washing  in  the  metiopolis  was 
another  inquiry.  According  to  one  estimate  the  washing  bills  in  l4ondon 
rise  to  the  enormous  sum  of  5,000,000/.  a  year,  at  the  average  rate  v.f 
little  more  than  a  shilling  a  head  per  individual  for  the  whole  population. 
This  the  Board  seem  to  think  excessive, — and,  indeed,  it  appears  to  be 
so;  the  masters  in  some  families  may,  indeed,  spend  even  more  than  five 
shillings  a  week  in  laundry  work,  as  specified  in  the  calculations;  but  the 
laundry  expenses  of  the  greater  portion  of  the  industrious  classes  do  not 
amount  to  more  than  sixpence  a  head  a  week, — and  this  description  of 
persons  form  the  great  bulk  of  the  metropolitan  population. 

Soft  water  is  more  agreeable  and  effective  than  hard  for  baths,  and  for 
all  purposes  of  the  toilette.  Several  witnesses  affirm  that,  as  a  beverage 
soft  water  is  more  agreeable  than  hard;  though  those  accustomed  to  hard 
water  become  reconciled  to  its  use. 

There  are  many  manufactures  that  cannot  be  advantageously  carried 
on  with  hard  water;  hence  several  of  the  great  London  brewers  have,  at 
a  heavy  outlay,  caused  deep  wells  to  be  dug  on  their  premises  for  the 
purpose  of  obtaining  water  that  is  soft. 
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The  water  of  the  Thames  supplied  to  London  is  stated  to  be  of  from 
14  to  16  degrees  of  hardness,  and  that  of  the  other  rivers  and  streams 
which  contribute  to  the  supply  of  London  is  about  equally  hard.  The 
Board  have  had  424  different  specimens  of  water  tested;  they  were  taken 
from  different  distant  places.  Water  from  wells  and  springs  averaged 
nearly  26  degrees  of  hardness;  that  from  rivers  and  brooks  13  degrees; 
that  from  land  and  surface  drainage  not  quite  5  degrees.  About  26  tons 
of  lime  are  delivered  in  the  metropolis  dailt/^  mixed  or  dissolved  in  the 
water  with  which  it  is  supplied. 

Professor  Qark  has  indicated  an  economical  means  of  depriving  water 
of  its  carbonate  of  lime  by  means  of  quick  lime;  and  Mr.  P.  Holland 
describes  a  mode  of  farther  purifying  it  by  the  addition  of  "a  little  oxa- 
late of  ammonia,  or  of  soda." 

A  mixture  of  other  inorganic  impurities  in  water,  such  as  iron,  or  clay, 
is  prejudicial  for  all  economical  purposes;  but,  excepting  after  floods, 
bt.'ing  seldom  found  in  considerable  quantity  in  any  of  the  waters  with 
which  towns  are  supplied,  little  notice  is  taken  of  such  impurities. 

The  Board's  inquiries  respecting  organic  impurities  are  extensive  and 
important.  By  the  information  they  have  elicited,  it  does  not  appear  that 
animals  and  vegetables  usually  inhabiting  water  are,  whilst  in  a  living 
state,  insalubrious;  but  that,  when  in  a  state  of  decomposition,  they  ren- 
der water  containing  them  highly  injurious  to  health.  The  evidence  on 
this  head  proves  the  fact  incontestibly.  Organic  matters,  when  in  that 
state,  produce  disease  taken  internally  as  a  beverage,  and  also  when  the 
gases  arising  from  them  are  inhaled.  A  remarkable  instance  of  the  former 
is  given  by  Dr.  Gavin: — "A  thirsty  navigator  drank  of  the  Hackney 
brook,  and  was  almost  immediately  attacked  with  cholera,  and  subsequent- 
ly speedily  died."  The  instances  adduced  are  innumerable  of  the  dele- 
terious effects  of  the  emanations  from  water  rendered  putrid  by  the  decom- 
position in  it  of  organic  matter;  but  '^chemistry  has  not  to  the  present 
moment  succeeded  in  isolating  those  substances,  or  in  characterizing  them 
by  particular  reactions."  Water  got  at  Hungerford  market  contained  in 
a  gallon  above  13  grains  of  volatile  and  organic  matter  in  suspension, 
besides  43  grains  of  inorganic  matter.  When  that  water  was  boiled 
down,  it  emitted  a  strong  acid  smell,  and  when  heated,  a  smell  like  that 
of  burning  wood.  Exclusively  of  epidemic  periods,  "in  ordinary  times 
it  is  known  that  troops  who  have  drank  water  polluted  with  animal  oi^ 
regetable  matter  in  a  state  of  decomposition  are  peculiarly  subject  to 
dysentery." 

The  llailing  of  water  appears  to  greatly  diminish  the  deleterious  effects 
of  such  water.  **There  was  the  case  of  a  man  who  lived  in  the  Coburg- 
road,  Camberwell  parish,  in  a  semi-detached  house,  in  a  healthy  situation, 
and  with  a  ^rden  behind  the  premises.  His  wife  had  noticed  that  the 
water  supplied  to  them  was  exceedingly  bad;  and  having  been  informed 
that  it  was  likely  to  affect  the  health  of  her  family,  she  invariably  boiled 
and  filtered  it.  All  kept  in  perfect  health  except  the  father,  who  object- 
ed to  drink  this  water  from  its  being  flat  and  unaerated:  he  would  still 
drink  it  as  it  came  from  the  water-butt,  and  the  consequence  was  that  he 
was  attacked  with  choleraic  diarrhoea;  he  afterwards  drank  no  more  of  it> 
and  got  well.** 
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It  is  shown  that  lead  is  more  corroded  by  pure  than  by  impure  water; 
but  it  has  been  unexpectedly  found  that  filtration  through  sand  separates 
tfie  lead. 

These  preliminary  inquiries  having  been  gone  through,  as  to  the  eco- 
nomical and  the  sanitary  qualities  of  diflerent  waters,  the  next  question 
to  be  considered  is,  From  what  source  can  London  be  supplied  with 
water  that  shall  be  the  most  free  from  vitiating  matters? 

The  Board  report,  that  "The  qualities  for  the  water  supply  of  the 
population  appear  to  range  themselves  in  the  following  order: 

"1st,  Freedom  from  all  animal  and  vegetable  matter. 

"2d,  Pure  afe'ration. 

"3d,  Softness. 

"4th,  Freedom  from  earthy,  mineral,  or  other  foreign  matters. 

"5th,  Coolness  in  delivery  at  a  minimum  temperature, — neither  warm 
in  summer  nor  excessively  cold  in  winter. 

•'Gth,  Limpidity  or  clearness." 

To  the  above  are  added,  as  popular  tests,  tliat  all  special  flavor  or  taste 
in  water  is  objectionable. 

A  great  mass  of  evidence  is  brought  forward  in  proof  that  the  streams 
from  which  London  is  supplied  with  water,  before  they  come  to  be  charged 
with  sewer-water,  already  contain  a  vast  quantity  ot  animal  and  vegeta- 
ble matter;  that  it  is  not  any  one  of  those  streams  but  all  of  them,  that 
are  polluted  with  it, — the  Tnames  itself  to  an  excessive  degree.  That 
though  the  Thames  and  its  tributaries  be  largely  derived  from  land-springs 
through  chalk  strata,  their  water  is  in  a  turbid  state  when  delivered, 
much  of  this  turbidity  being  occasioned  by  animal  and  vegetable  matter 
so  completely  in  chemical  solution  that  the  common  filters  will  not  re- 
move it;  and  it  appears  that  the  water  of  the  New  River,  and  of  the 
water  companies  generally,  is  also  charged  with  impurities  of  the  same 
nature. 

"We  must  state,  as  our  conclusions  upon  this  topic  of  inquiry,  that  if 
the  water  of  the  Thames  could  be  early  protected  from  the  sewerage  of 
all  the  towns  draining  into  it,  and  from  the  sewerage  of  the  metropolis, 
— if  it  could  be  purified  from  animal  and  vegetable  matter  as  completely 
as  deep  well  water,  or  as  some  of  the  surface  water  from  the  chalk  dis- 
tricts, as  proposed  by  Captain  Vetch, — we  should  nevertheless  feel  com- 
pelled, upon  the  evidence  recited,  to  pronounce  water  of  such  degrees 
,  of  hardness  to  be  ineligible  for  the  supply  of  the  metropolis,  and  to  re- 
commend as  we  now  do, — "That  the  water  of  the  Thames,  the  Lea,  the 
New  River,  the  Colne,  and  the  Wandle,  as  well  as  that  of  the  other  tribu- 
taries and  sources  of  the  same  degrees  of  hardness,  should  be  as  early 
as  practicable  abandoned. 

"Deep  well-water  is  free  from  surface  animal  and  vegetable  impurities, 
but  it  has  generally  more  of  mineral  impurity,  and  is  usually  unobtainable 
in  sufficient  quantity  at  a  moderate  expense." 

Since  the  number  that  has  been  made  of  deep  wells  in  the  metropolis 
of  late  years,  it  seems  certain  that  the  supply  from  this  source  would  be 
inadequate  to  the  wants  of  London.  Already  great  brewershave  arranged 
amongst  themselves  to  brew  respectively  on  different  days,  so  as  to  equal- 
ize the  demands  on  the  water-bed;  it  is  further  stated  that  water  is  higher 
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in  the  wells  on  Mondays  than  on  any  other  days,  byjeason  of  there  being 
no  brewing  on  the  Sunday.  This  diflerence  in  the^  level  of  the  water- 
bed  is  felt  as  far  from  town  as  Tottenham. 

'•Seeing  the  disadvantages  inseparable  from  river  and  well-water,  at- 
tention has  been  directed  to  other  sources  of  supply."  Professor  Clark 
states  that  '*nowhere  has  there  been  made  such  important  improvements 
in  the  collection  and  purification  of  water  supplies  as  in  Lancashire." 

*'The  improvement  in  the  collection  i?  due  to  the  application  of  the 
principle  we  have  above  stafed;  that  is  to  say,  that  the  nearer  to  the  actual 
rain  fall  the  water  is  collected,  the  freer  it  will  be  from  adventitious  im- 
purities. The  new  practice  in  Lancashire  has  been  to  take  some  eleva- 
ted ground, — generally  sterile  moor  land,  or  sandy  heath;  and  to  run  a 
catch  water  trench  or  conduit  round  the  hill,  midway,  or  as  high  up  as 
may  be  convenient  for  the  sake  of  fall,  regard  being  had  to  the  space  of 
the  gathering-ground.  An  embankment  is  thrown  across  some  natural 
gor^e,  at  the  nearest  point  at  which  a  reservoir  may  be  formed  without 
the  expense  of  excavation.  Into  this  the  rain  water  is  led,  and  stored, 
to  be  used  in  dye  or  print  works,  or  for  other  manufacturing  purposes, 
having  in  many  instances  been  previously  filtered.  The  economy  and 
efficiency  of  these  filters,  which  merely  act  as  strainers,  are  much  praised 
by  Professor  Clark.  They  serve  to  show,  however,  how  much  more 
economically  filtration  may  be  conducted  on  a  large  than  on  a  small  scale; 
and  how  sordid  and  erroneous  is  the  administration,  whether  of  water 
companies,  or  of  local  Boards,  which  neglects  or  refuses  filtration  of  the 
supplies  used  for  the  general  population.  But  until  recently,  with  the 
exception  of  a  very  small  proportion,  the  supply  of  towns  was  delivered 
without  any  previous  filtration  whatsoever,  and  more  than  half  the  sup- 
ply of  the  metropolis  is  still  so  delivered. 

"The  new  process  of  land-drainage  furnishes  a  means  for  the  filtration 
and  depuration  of  impure  water  on  a  large  scale,  with  considerable  ad- 
vantages over  the  larger  sand  strainers  or  common  filters."  "Where  the 
drains  have  been  tolerably  well  adjusted,  the  water  from  this  deep  drain- 
age is  seen  running  away  perfectly  pellucid.  Where  there  happen  to  be 
two  branch  otiffalls  into  one  main, — the  one  a  branch  outfall  from  mere 
surface  drained  land,  the  other  an  outfall  from  thorougli  drained  land, — 
the  water  from  the  thorough  drained  land  may  be  seen  running  perfectly 
limpid,  whilst  the  water  from  the  surface  drained  land  nips  away  turbid, 
and  of  the  color  and  consistency  of  pea-soup,  from  the  inorganic  or  or- 
ganic particles  which  it  contains." 

The  Board  caused  to  be  tested  424  specimens  of  water  from  different 
parts  oi  the  country.     The  results  were  as  follows: 

From  weib  and  ■pring*,  average  hanlnew,  25-S6 

"      rirers  and  brooks,  average  hardness,       ....       13'05 
«*      land  and  sur&De  drainage,  average  hardness,  4*94 

The  Board  were  early  desirous  of  mvestigating  what  matters  were 
taken  up  by  water  passing  through  different  sorts  of  soils,  but  the  College 
of  Chemistry  declined  the  task;  lately,  however,  "the  examination  has 
been  made  by  Professor  W^,  with  most  important  results."  From  this 
cxaminatioa  It  will  be  seen,  that  clays  and  loams  have  powers  of  chenu- 
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cal  action  for  the  rerooral  of  organic  and  inorganic  matters  from  water 
to  an  extent  never  before  suspected,  and  that  it  will  be  practicable  to  use 
agricultural  drainage  arrangements  on  gathering  grounds,  as  means  of 
filtration  and  more  complete  purification  of  water  on  a  larger  scale  than 
is  at  present  accomplished." 

To  be  Continued. 


On  Ve7iti!aiicn  by  the  Parlor  Fire,     By  William  Hosking,  Esq.,  Pio- 
fessor  of  Architecture  and  of  Engineering  Constructions  at  King^s  Col- 
legCj  London.*^ 

The  term  ventilation  does  not  strictly  imply  what  we  intend  by  its  use 
in  reference  to  buildings  used  as  dwelling-houses,  or  otherwise  for  the 
occupation  of  breathing  creatures.  To  ventilate  is  defined  '*to  fan  with 
wind;"  but  one  of  the  main  objects  for  which  houses  and  other  enclosed 
buildings  are  made,  is  shelter  ^om  the  wind.  Inasmuch,  however,  as 
the  wind  is  but  air  in  motion,  and  we  can  only  live  in  air,  air  may  not 
be  shut  out  of  our  houses,  though,  for  comfort's  sake,  we  refuse  to  admit 
it  in  the  active  state  of  wind.  But  in  doing  this — in  shutting  out  the 
wind — we  are  apt  to  put  ourselves  upon  a  short  allowance  of  air,  and  to 
eke  out  the  short  allowance  by  using  the  same  air  over  and  over  again. 

There  is  a  broad  line  of  distinction,  indeed,  to  be  drawn  between  in- 
door and  out-door  ventilation;  for  although  the  principles  upon  which 
nature  proceeds  are  the  same,  the  operation  is  influenced  by  the  circum- 
stances under  which  the  process  may  be  carried  on.  Whether  it  be  on 
the  hill-side,  open  to  the  winds  of  heaven,  or  in  a  close  room,  from  which 
all  draft  of  air  is  excluded,  the  expired  breath,  as  it  leaves  the  nostrils 
heated  bj'  the  fire  in  the  lungs,  rises,  or  seeks  to  rise,  above  their  level, 
and  may  not  be  again  inhaled.  Out  of  doors  the  cooler  or  less  heated 
air  of  the  lower  level  presents  itself  for  respiration  unaffected  by  the  spent 
exhaled  air,  but  in  a  close  apartment,  the  whole  body  of  included  air 
must  soon  be  affected  by  whatever  process  any  portion  of  it  may  have 
undergone.  The  process  by  which  nature  carries  off  spent  air,  purifies, 
and  returns  it  uncontaminated,  is  thus  checked  by  the  circumstances 
under  which  we  place  ourselves  within  doors.  All  our  devices  for  shelter 
from  the  weather,  and  for  domestic  convenience  and  comfort,  tend  to 
prevent  the  process  provided  by  nature  from  taking  effect  according  to 
tlie  intention  in  that  respect  of  the  Creator.  We  not  only  confine  our- 
selves, indeed,  and  pen  up  air  in  low  and  close  rooms,  but  we  introduce 
fire  by  which  to  warm  the  enclosed  air;  wanting  light  within  our  dwell- 
ings when  daylight  fails,  we  introduce  another  sharer  in  the  pent-up  air 
of  our  room^  being  fire  indeed  in  another  form,  but  generally  under 
such  circumstances,  that  it  not  only  abstracts  from  the  quantity,  but  in- 
jures the  quality  of  what  may  remain.  But  fire,  whetlier  in  the  animal 
system,  in  the  grate,  or  in  the  lamp,  cannot  long  endure  the  imagined 
limitation  of  air.  There  must  be  access  of  air— of  vital  air— by  some 
channel  or  other,  or  the  fire  will  go  out. 

•  From  the  Edinburgh  New  Philosophical  Journal,  October,  1851. 
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An  open  fire  in  the  grate  must  however  have  a  vent  for  some  of  its 
results,  or  it  will  be  so  disagreeable  a  companion  that  its  presence  could 
not  be  endured,  even  as  lone  as  the  most  limited  quantity  of  air  would 
last;  and  the  fire  will  compel  the  descent  of  air  by  the  vent  commonly 
supplied  under  the  name  of  a  flue — a  chimney  flue — to/ender  its  presence 
tolerable  in  a  closed  room,  if  a  supply  be  not  otherwise  obtainable.  But 
as  the  outer  air  at  the  higher  level  of  the  4op  of  a  chimney,  because  of 
the  rarity  of  the  air  in  aud  above  the  flue,  responds  to  the  demand  of  the 
fire  less  easily  than  the  lower  air,  or  that  at  and  about  the  level  of  the 
fire;  and  the  lower  air,  or  air  at  the  lower  levels,  forces  its  way  in,  there* 
fore,  by  any  opening  it  can  find  or  make — through  the  joints  of  the  floor- 
ing-boards, and  under  the  skirtings — the  supply  passing  first  up  or  down 
the  hollow  lathed  and  plastered  partitions,  sometimes  even  up  from  the 
drains;  and  through  the  joints  under  and  about  the  doors  and  windows. 
If  these  channels  do  not  exist,  as  they  may  not  when  the  joiners'  work 
and  the  plastering  are  good,  or  when  the  open  joints  referred  to  are 
stopped  up  by  any  means,  the  fire  smokes,  and  every  known  means  of 
curing  the  chimney  failing,  means  are  sought  of  obtaining  heat  without 
the  onending  fire.    Ventilation  is  not  thought  of  yet. 

The  open  fire  may  be  made  to  give  place  to  the  close  stove  or  to  hot- 
air  pipes,  to  hot-water  pipes,  or  to  steam-pipes — which  make  hot  the 
air  about  them  in  a  close  room  without  causing  drafts.  But  the 
warmth  obtained  in  pipes  is  costly  under  any  circumstances.  Air  does 
not  take  up  heat  freely,  unless  it  be  driven  and  made  to  pass  freely  over 
the  heated  surface;  and  there  being  little  or  no  consumption  of  air,  and 
consequently  little  or  no  draft,  in  connexion  with  heated  bodies,  such 
as  close  stoves  and  hot  pipes,  the  heat  from  them  is  not  freel}r  diffused,, 
and  is  not  wholesome.     There  is  with  all  the  expense  no  ventilation. 

Stoves  and  hot  pipes  are,  moreover,  exceedingly  dangerous  inmates 
in  respect  of  fire.  Such  things  are  the  most  frequent  causes,  directly  or 
indirectly,  of  fires  in  buildings.  Placed  upon,  or  laid  among  or  about 
the  timbers  and  other  wood-work  of  hollow  floors,  and  hollow  partitions,, 
and  in  houses  with  wooden  stairs,  more  conflagrations  are  occasioned  by 
hot  pipes  and  stoves,  than  by  anything  else,  and  perhaps  more  than  by 
all  other  things  together. 

Open  stoves  with  in-draft  of  air  warmed  by  being  drawn  quickly 
(when  it  is  drawn  quickly)  over  heated  surfaces,  may  be  made  part  of  a 
system  of  safe  and  wholesome  in-door  ventilation;  but  to  be  perfect  there 
must  be  also  out-draft  with  power  to  compel  the  exit  of  spent  or  other- 
wise unwholesome  air.  But  the  arrangements  for  and  connected  with 
such  stoves  are  special,  and  therefore  costly,  unless  the  buildings  in 
which  they  may  be  employed  have  been  adapted  in  building  to  receive 
them.  And  in-draft  stoves  may,  however,  be  applied  with  great  ad- 
vantage as  it  regards  the  general  warmth  and  ventilation,  in  the  lowest 
story  of  any  bouse,  if  there  be  compelled  out-draft  at  the  highest  level 
to  which  it  will  naturally  direct  itself  if  it  be  not  retained,  so  that  the  in- 
drafted  air,  tempered  as  it  enters,  may  be  drawn  out  as  it  becomes 
spent,  or  odierwise  contaminated. 

But  this  must  be  considered  in  all  endeavors  to  aflect  in-door  ventila- 
tion, or  the  endeavor  will  fiui.     Ihe  €ir  must  be  aded  upon^  and  not  be 
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Ig^y  or  be  expected^  to  act  of  itself^  and  to  pass  in  or  out  as  may  be  desired  j 
merely  because  ways  of  ingress  and  egress  are  made  for  it.  Make  a  fire 
in  a  room,  or  apply  an  air-pump  to  the  room,  and  the  outer  air  will 
respond  to  the  power  exerted  by  either  by  any  course  that  may  be  open 
to  it,  and  supply  the  place  of  that  which  may  be  consumed  or  ejected; 
but  open  a  window  in  an  otherwise  close  room,  and  no  air  will  enter;  no 
air  can  enter,  indeed,  unless  ftrce  be  applied  as  with  a  bellows,  whereby 
as  much  may  be  driven  out  as  is  driven  in,  with  the  effect  only  of  dilut- 
ing, not  of  purifying.  Even  at  that  short  season  of  the  year  in  which 
windows  may  be  freely  opened,  unless  windows  are  so  placed  as  to  ad- 
mit of  the  processes  of  out-door  ventilation  bein^  carried  on  through 
Ihera  by  a  thorough  draft  from  low  levels  to  high  levels,  open  windows 
are  not  sufficient  to  eflect  thorough  in-door  ventilation.  There  must  for 
this  purpose  be  in  every  room  a  way  by  which  a  draft  can  be  ob- 
tained, and  this  draft  must  take  effect  upon  the  most  impure  air  of  the 
room,  which  is  that  of  the  highest  level.  The  chimney  opening  may 
supply  a  way  at  a  low  level,  and  a  draft  may  be  established  between 
it  and  the  window,  but  the  air  removed  from  the  room  by  such  a  draft 
is  not  necessarily  the  spent  or  foul  air.  But  make  an  opening  into  the 
chimney  flue  near  the  highest  level  in  the  room,  that  is  to  say,  as  near 
as  may  be  to  the  ceiling,  and  if  a  draft  be  established  between  the 
window  and  the  flue  by  this  opening,  the  ventilation  is  complete;  that 
is  to  say  again,  if  there  be  draft  enough  in  the  chimney  flue  from  any 
cause  to  induce  an  up- current  through  it,  or  if  there  be  motion  of  the 
external  air  to  drive  the  air  in  at  the  window  and  force  an  up-current 
through  the  flue. 

Windows  may  not  be  put  open  in  the  long  enduring  colder  season, 
however,  and  for  the  same  reason  in-drafts  of  the  outer  air  by  any 
other  channel  are  offensive  and  injurious.  To  open  a  door  for  the  sake 
of  air  is  but  a  modification  of  opening  a  window,  and,  if  the  door  be  an 
internal  one,  with  the  eflect  of  admitting  already  enclosed,  and,  probably, 
contaminated  air.  Means  of  efficient  in-door  ventilation  must  therefore 
be  independent  of  windows  and  doors;  and  the  means  should  be  such 
as  will  lead  to  a  result  at  once  wholesome  and  agreeable. 

Many  plans  have  been  suggested,  and  some  have  been  carried  into 
eflect,  of  warming  air,  and  then  forcing  it  into  or  drawing  it  through 
buildings,  and,  in  the  process  of  doing  so,  removing  the  foul  or  spent  air 
from  the  apartments  to  which  it  may  be  applied.  Some  of  these  plans 
are  more  and  some  are  less  available  to  wholesome  and  agreeable  in-door 
ventilation,  but  even  the  best  are  rather  adapted  to  large  apartments, 
such  as  those  of  hospitals,  churches,  theatres,  and  assembly-rooms,  than 
to  private  dwelling-houses  in  which  the  rooms  are  small  and  labor  and 
cost  are  to  be  economized. 

Plans  have  been  proposed,  too,  for  the  economical  ventilation  of  dwell- 
ing-houses; but  they  seem  to  be  all  in  a  greater  or  less  degree  imperfect. 
Ways  of  access  are  provided  in  some  cases  for  the  outer  air  directly  to 
the  fire  in  every  apartment,  to  feed  the  fire,  and  indirectly  to  ventilate 
the  room;  way  of  egress  in  addition  to  the  chimney  opening  and  the 
chimney  flue  being  sometimes  provided  for  the  spent  air  of  the  room; 
sometimes^  indeed^  as  before  mdicated,  by  an  opemng  into  the  chimney 
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flue  near  the  ceiling.  A  direct  in-draft  of  cold  air  is  not  agreeable 
and  it  may  be  pernicious,  but  if  the  outer  air  become  warm  in  its  way  to 
the  inmates  of  the  room,  the  objection  to  its  directness  ceases.  If,  how- 
ever, the  warmth  is  imparted  to  it  with  foulness,  the  process  does  not 
fulfil  the  condition  as  to  wholesomeness,  and  this  is  the  case,  when  the 
outer  air  is  admitted  at  or  near  to  the  ceiling  to  take  up  warmth  from  the 
spent  and  heated  atmosphere  of  the  higher  levels.  Having  underc^one 
this  process,  it  is  not  the  fresh  air  that  comes  warmed  to  the  inmates,  but 
a  mixture  of  fresh  and  foul  air  that  cannot  be  agreeable  to  any  inmate 
conscious  of  the  nature  of  the  compound. 

The  endeavor  on  the  present  occasion  was  to  show  how  the  familiar 
fire  of  an  apartment  may  be  made  to  fulfil  all  the  conditions  necessary 
to  obtain  in-door  ventilation,  to  the  extent  at  least  of  the  apartment  in 
which  the  fire  may  be  maintained,  and  while  it  is  maintained. 

A  fire  in  an  ordinary  grate  establishes  a  draft  in  the  flue  over  it 
with  power  according  to  its  own  intensity,  and  it  acts  with  the  same 
efiect,  at  least,  upon  the  air  within  its  reach,  for  the  means  which  enable 
it  to  establish  and  keep  up  the  draft  in  the  flue.  The  fire  necessarily 
heats  the  grate  in  which  it  is  kept  up,  and  the  materials  of  which  grates 
are  composed  being  necessarily  incombustible,  and  being  also  ready 
recipients  and  conductors  of  heat,  they  will  impart  heat  to  whatever  they 
may  be  brought  into  contact  with  them. 

It  is  supposed  that  the  case  containing  the  body  of  the  grate  is  set  on 
an  iron  or  stone  hearth  in  the  chimney  recess,  free  of  the  sides  and  back 
except  as  to  the  joints  in  front.  Let  all  communication  between  the 
chamber  so  formed  about  the  back  and  sides  of  the  grate  and  the  chim- 
ney flue  be  shut  off  by  an  iron  plate,  open  only  for  the  register  flap  or 
valve  over  the  fire  itself.  External  air  is  to  be  admitted  to  the  closed 
chambers  thus  obtained  about  the  grate  by  a  tube  or  channel  leading 
tlirough  the  nearest  and  most  convenient  outer  wall  of  the  building  and 
between  the  joists  of  the  floor  of  the  room,  to  and  under  the  outer  hearth 
or  slab  before  the  fire,  and  so  to  and  under  the  back  hearth  in  which 
sufficient  holes  may  be  made  to  allow  the  air  entering  by  the  tube  or 
channel  to  rise  into  the  chamber  about  the  fire-box  or  grate.  Openings 
taking  any  form  that  may  be  agreeable  are  to  be  made  through  the  cheeks 
of  the  grate  into  the  air-chamber  at  the  level  of  the  hearth.  In  this  man* 
ner  will  be  provided  a  free  inlet  for  the  outer  air  to  the  fire-place  and  to 
the  fire,  and  of  the  facility  so  provided  the  fire  will  readily  avail  itself  to 
the  abolition  of  all  illicit  drafts.  But  the  air  in  passing  through  the 
air-chamber  in  its  way  to  the  fire  which  draws  it,  is  drawn  over  the 
heated  surfaces  of  the  grate,  and  it  thus  becomes  warmed,  and  in  that 
condition  it  reaches  the  apartment. 

An  upright  metal  plate  set  up  behind  the  openings  through  cheeks  of 
the  grate,  but  clear  of  them,  will  bend  the  current  of  warmed  air  in  its 
passage  through  the  inlet  holes,  and  thus  compel  the  fire  to  allow  what 
is  not  necessary  to  it  to  pass  into  the  room;  and  if  the  opening  over  the 
fire  to  the  flue  be  reduced  to  the  real  want  of  the  fire,  the  consumption 
of  air  by  the  fire  will  not  be  so  great  as  may  be  supposed,  and  there  will 
remain  a  supply  of  tempered  air  waiting  only  an  inducement  to  enter  for 
the  use  of  the  inmates  of  the  apartment.    An  opening  directly  from  the 
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room  into  the  flue  upon  which  the  fire  is  acting  with  a  drafl  more  or 
less  strong,  at  a  high  level  in  the  room,  will  afford  this  inducement;  it 
will  allow  the  draft  in  the  flue  to  act  upon  the  heated  and  spent  air 
under  the  ceilingj  and  draw  it  off;  and  in  doing  so  will  induce  a  flow  of 
the  fresh  and  tempered  air  from  about  the  body  of  the  grate  into  the 
room. 

The  mode  thus  indicated  of  increasing  the  efTect  of  the  familiar  fire, 
and  making  it  subservient  to  the  important  function  of  free  and  whole- 
some ventilation,  is  not  to  be  taken  as  a  mere  suggestion,  and  now  for 
the  first  time  made.  It  has  been  in  eflcctive  operation  for  six  or  seven 
years,  and  is  found  to  answer  well  with  the  simple  appliances  referred 
to.  But  it  is  the  mode  and  the  principle  of  action  that  it  is  desired  to 
recommend,  and  not  the  appliances,  since  persons  more  skilled  in  me- 
chanical contrivances  than  the  author  professes  to  be,  may  probably  be 
able  to  devise  others  better  adapted  to  the  purpose.* 

The  mode  referred  to  of  warming  and  ventilating  apartments  by  their 
own  fires  is  most  easy  of  application,  and  in  houses  of  all  kinds,  great 
and  small,  old  and  new,  and  as  the  warmth  derived  from  the  fire  in  any 
case,  comes  directly  by  the  in-d rafted  air,  as  well  as  by  radiation  of 
heat  into  the  air  of  the  apartment,  fuel  is  economized.  If  the  register 
flap  be  made  to  open  and  shut,  by  any  means  which  give  easy  command 
over  it,  so  that  it  may  be  opened  more  or  less  according  to  the  occasion, 
and  this  be  attended  to,  the  economy  will  be  assured;  for  it  is  quite  un- 
necessary to  leave  the  same  space  open  over  the  fire  after  the  steam  and 
smoke  arising  from  fresh  fuel  have  been  thrown  off,  as  may  be  necessary 
immediately  after  coaling.  The  opening  by  the  register  valve  into  the 
flue  maybe  reduced  when  the  smoke  has  been  thrown  off,  so  as  to  check 
the  draJFt  of  air  through  the  fire,  and  greatly  to  increase  the  draft  by 
the  upper  opening  into  the  flue,  to  the  advantage  of  the  ventilation  and 
to  the  saving  of  fuel,  while  the  heat  from  the  incandescent  fuel  will  be 
thereby  rather  increased  than  diminished. 

Moreover  the  system  being  applicable  in  the  cottage  of  the  laborer,  as 
fully  and  easily  as  in  the  better  appointed  dwellings  of  those  who  need 
not  economize  so  closely  as  laboring  people  are  obliged  to  economize, 
the  warmed  air  about  the  grate  in  a  lower  room  may  be  conveyed  directly 
from  the  air-chamber  about  the  grate  by  a  metal  or  pot  pipe,  up  the 
chimney  flue,  and  be  delivered  in  any  upper  room  next  to  the  same  flue 
and  requiring  warmth  and  ventilation,  the  process  of  ventilation  applied 
to  the  lower  room  being  applicable  to  the  upper  room  also. 

The  indicated  means  by  which  winter  ventilation  is  obtained  are  not 
of  course  equally  efficient  in  summer,  for  the  draft  of  the  fire  is  want- 
ing; but  the  inlet  at  the  low  level  for  fresh  air,  and  the  outlet  for  the 
spent  air  at  the  upper  level  continuing  always  open,  the  heat  which  the 
flue  will  in  most  cases  retain  through  the  summer  aided  by  that  of  the 
tiun's  rays  upon  the  chimney  top,  secures  a  certain  amount  of  up-draft> 
which  is  not  without  its  effect  upon  the  in-dra(t  by  the  lower  inlet  even 
when  windows  and  doors  are  shut. 

While  it  is  obvious  that  the  air  drawn  into  any  house  for  the  purpose 

*  The  appliances  used  by  Mr.  Hoiking^  wUl  be  found  more  fully  described  in  his 
^'Healthy  Homes/'  published  by  Mr.  Murray. 
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of  io'-door  ventilation  need  not  be  other  than  that  which  would  enter  by 
the  windows  of  the  same  house,  it  may  be  necessary  to  enter  into  an 
inquiry  as  to  the  condition  of  the  air  heretofore  spoken  of  as  fresh  and 
pure.  "Fresh"  and  "pure"  applied  to  air  must  be  taken  to  mean  the 
freshest  and  purest  immediately  obtainable,  and  that  will  be  the  same 
whether  it  be  drawn  in  through  a  grated  hole  in  a  wall,  or  by  a  glazed 
opening  closed  by  it  in  the  same  wall.  But  it  is  a  fair  subject  for  inquiry, 
whether, — speaking  in  London  to  Londoners, — the  air  about  our  houses 
m  London  is  as  pure, — or  as  free  from  impurity — as  it  might  be. 

The  out-door  ventilation  of  large  towns  may  be  taken  to  be  more  com- 
plete above  the  tops  of  the  houses  and  of  their  chimneys  than  it  is,  or, 
perhaps,  can  be  among  and  about  the  houses.  The  processes  of  nature 
are  there  not  only  unchecked,  but  are  in  fact  aided  by  the  heat  thrown 
up  by  the  chimneys  into  the  upper  air,  and  impurities  which  can  be 
passed  ofl  by  chimney  flues,  will  be  more  certainly  and  more  effectually 
removed  and  changed  by  Nature's  chemistry,  than  if  they  are  kept  down 
to  fester  under  foot  and  to  exhale  in  our  streets  and  about  our  doors  and 
windows. 

At  this  time  every  endeavor  is  made  to  provide  for  removing  from  our 
dwellings  all  excrementitious  matter,  and  all  soluble  refuse,  by  drains 
into  sew^ers,  and  so  by  the  sewers  to  some  outfall  for  discharge.  The 
drain  necessarily  falls  towards  the  sewer,  and  the  sewer  again  to  its  out- 
fall, and  the  sullage  or  soil  drainage  being  rendered  liquid  thus  passes  in 
the  usual  course.  But  the  usages  and  the  necessities  of  civilized  life 
cause  a  arge  proportion  of  the  liquid  refuse  from  dwelling-houses  to 
pa>s  off  in  a  heated  state,  or  to  be  followed  by  hot  water  arising  from 
culinary  processes,  and  from  washing  in  all  its  varieties.  The  heat  so 
entering  the  drains  causes  the  evolution  of  fetid  and  noxious  gases  from 
the  matters  which  go  with,  or  have  gone  before,  the  hot  water;  and  with 
these  gases  house-drains  almost  always,  and  sewers  commonly  stand 
charged.  They  are  light  fluids,  and  do  not  go  down  with  the  heavy 
liquid  matters  from  which  they  have  been  evolved,  but  they  seek  to  rise, 
and  constantly  do  rise  in  almost  every  house  through  imperfections  or 
derangements  of  the  flaps  and  traps  which  are  intended  to  keep  them 
down,  but  which  only,  when  they  do  act,  compel  some  of  the  foul  air  to 
enter  the  sewers,  ancl  there  to  seek  outlet  to  the  upper  air,  which  they 
find  by  the  guUey  gratings  in  the  streets. 

It  can  hardly  be  said  perhaps  that  too  much  attention  has  been  given 
of  late  to  the  scour  of  sewers  by  water;  but  it  is  most  certain  that  too 
little  attention  has  been  given  to  the  consideration  last  stated,  for  nothing 
has  been  done  to  relieve  the  drains  and  sewers  of  their  worst  offence. 
The  evolution  of  foul  and  noxious  gases  in  the  drains  is  certainly  not 
prevented  by  scouring  the  sewers.  In  the  meantime  the  poison  exists 
under  foot,  and  exudes  at  every  pregnable  point  within  and  about  our 
houses,  and  it  rises  at  every  grating  in  our  streets,  though  the  senses 
may  become  dull  to  them  by  constant  suffering. 

Now  this  is  an  evil  which  can  be  greatly  ameliorated,  if  it  cannot  in- 
deed be  wholly  cured;  but  it  is  by  a  process  that,  to  be  effective,  must 
be  general,  and,  therefore,  it  must  be  added  compulsory.  The  process 
is  of  familiar  application  in  the  ventilation  of  mines,  and  particularly  of 
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coal  mines.  An  up-cast  shaft  containing  a  common  chimney  flue  carried 
up  at  the  back  of  every  house,  and  connected  with  the  house-drains  at 
their  highest  level,  would  give  vent  to  the  foul  air  in  the  drains,  and 
discharge  it  into  the  upper  air.  The  foul  air  evolved  by  heat  expands, 
and  expanding  it  rises,  and  rising  it  would  be  followed  by  cold  air  set- 
tling down  by  the  guUey  gratings  in  the  streets,  thus  constituting  their 
inlets  downcast  shafts,  and  the  sewers  and  drains  themselves  channels 
for  the  currents  setting  to  the  up-cast  shafts,  by  which  they  would  be 
relieved.  The  down  draft  into  the  sewers  would  carry  with  it  much 
soot  and  fine  dust,  which  would  settle  upon  the  liquid  current  and  pass 
off  with  it,  and  so  remove  some  of  the  tangible  as  well  as  the  intangible 
impurities  before  referred  to,  from  the  air  in  our  streets  and  about  our 
houses. 

Much  in  this  way  might  be  effected  by  the  aid  of  causes  in  constant 
operation;  but  if  the  up-cast  shaft  to  every  house  were  also  a  fire-flue,  or 
were  only  aided  by  the  draft  of  a  neighboring  fire,  the  up-current 
would  be  sufficient  not  only  to  prevent  the  house  drains  from  retaining 
foul  air,  but  the  foul  air  would  be  thrown  off  into  the  upper  air  with 
better  effect,  and  be  dissipated  innocuously  and  without  offence,  instead 
of  steaming  as  it  now  does  from  the  sewers  into  the  air  where  it  cannot 
be  avoided. 


Description  of  Mr,  Brunei* s  Bndge  over  the  IFye.* 

In  the  Exhibition  is  a  model  of  a  new  kind  of  bridge,  between  a  sus- 
pension and  a  tubular  bridge,  in  the  course  of  construction  to  span  the 
river  Wye,  at  Chepstow,  invented  by  Mr.  Brunei,  the  engineer  of  the 
South  Wales  railway. 

Every  one  knows  what  the  Britannia  bridge  is  across  the  Menai,  at 
Bangor.  It  consists  of  two  rectangular  tubes,  each  of  which  has  for  the 
sake  of  strength,  a  sort  of  cellular  or  double  top  and  bottom.  The 
strongest  and  most  essential  part  of  this  bridge  is  said  to  be  the  top.  Mr. 
Brunei's  Wye  bridge  is,  as  far  as  regards  the  roadways,  two  tubes  without 
the  tops.  I3ut  to  supply  the  tops  he  has,  for  each  roadway,  a  hollow 
cj'linder  of  iron  suspended  some  distance  above  the  roadway  on  piers. 
From  the  extremities  of  the  cylinder  on  the  piers,  a  chain  loop  runs  under 
four  pins  on  each  side  of  the  roadway  for  the  purpose  of  helping  to  sup- 
port it.  Besides  these  loop  chains  there  are  two  strong  upright  braces, 
one  on  each  side,  tying  the  iron  cylinder  to  the  outsides  of  the  roadway, 
and  from  the  top  of  each  of  these  side  braces  to  the  bottom  of  the  other 
another  chain  is  drawn.  Neither  the  utility  nor  the  action  of  these  brace 
chains  have  we  been  able  to  discover.  But  the  loop  chains  are  ingeni- 
ously contrived  to  give  strength  to  tlie  bridge  with  the  least  weight  to  the 
supporting  cylinders.  For  by  the  loop  chains  coming  from  the  points 
where  the  cylinders  rest  on  their  supports,  if  we  suppose  the  tensile  forces 
acting  on  each  chain  according  to  the  rules  of  mechanics  to  be  resolved 
into  two,  one  pressing  perpendicularly  on  the  supports,  the  other  must  be 
in  the  direction  of  the  cylinder,  that  is,  endeavoring  to  compress  it  length- 
wise, and  therefore  is  in  a  direction  which  the  cylinder  is  best  able  to 
sustain. 

*  From  the  London  Railway  Journal,  No.  644. 
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With  regard  to  the  ties  or  braces  before  mentioned,  and  their  diagonal 
chains,  we  have  our  doubts  of  their  utility.  They  appear  to  us  to  be 
useless,  while  the  braces  or  ties,  should  the  bridge  yield  to  the  weight, 
will  sblc  the  middle  of  the  qylinder  with  tbem,  and  consequently  weaken 
it  to  surtain  the  opposite  compressing  forces  of  the  loop  chains  at  the  ex- 
tremities. 

The  span  of  the  bridge  is  290  feet;  the  height  of  the  roadways  70  feet 
abore  high  water  mark.  On  the  east  orEnglish  side,  the  roadways  rest 
on  a  rock,  and  on  the  Chepstow  side  on  six  upright  iron  cylinders,  ta- 
pering, we  believe,  a  little  towards  the  bottom,  and  filled  with  concrete. 
Towards  the  west  the  roadways  are  continued,  supported  on  cylinders 
filled  with  concrete,  in  the  shape  of  a  viaduct,  for  about  300  feet  more, 
but  without  the  sustaining  cylinders.  Each  of  the  two  roadways  is  inde- 
pendent of  the  other. 

The  taut  ensemble  of  the  bridge  is  light  and  elegant,  as  we  judge  fronu 
a  model  of  it  in  the  Exhibition.  Externally  it  will  have  a  much  better 
efiect  than  the  tuonel  tubes  across  the  Menai,  and  will  be  more  pleasant 
to  the  passengers  from  being  open.  Sailing  up  or  down  the  Wye,  the 
bridge  will  form  a  pretty  addiuon  to  the  picturesque  scenery.  It  is  now 
in  the  course  of  structure,  and  will  probably  not  be  completed  for  12 
months  onwards.  The  total  length  of  the  bridge  and  viaduct  is  623  feet; 
the  clear  water  span  for  vessels  290  feet,  with  a  headway  of  70  feet  at 
ipring  tides.  The  cylinders  are  50  feet  above  the  roadways.  Beneath 
we  give  a  drawing  of  the  bridge  as  it  will  appear  when  finished,  with 
the  adjacent  countiy. 
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Litl  of  Ameritm  Palenti  which  U»iud  from  Kovtmbcr  l\,to  Deeembtri,  I8S1,  (m- 

duait,}  vBith  BxtmpliJUaliont  by  Chablii  M.  Killei,  lale  Chit/  Examiaer  of 

Pattat*  in  the  V.  S.  Pattnt  Office. 
SI.  For  >n  ImproeeTnent  in  Cheat,  Bulltr,  and  Bread  Cutttni  Bonjsmin  F.  Adami, 
Bangor,  Mune,  NoveinDbr  II. 

Chnm. — "WliBt  I  cUim  u  my  invention  is,  the  BnnngBinent  of  the  circular  reTOlvinj 
teUa  wul  knife;  Ibe  nid  knifo  bain^  iCIaehed  to  the  ilulinir  ahull,  and  operated  by  incaiii 
of  k  treadle  and  weighted  cord  and  pullej,  or  other  equivalent*,  ao  that  the  chBcBn  ot 
other  artide  to  be  cut  ma;  be  placed  opon  the  table,  and  not  removed  ontil,  hy  a  ainglo 
rarolntion  of  the  wheel,  and  a  few  slight  proiuurM  of  the  foot  upon  the  Uaadlo,  it  ii  e«t 
iUo  u  iiKitj  paita  >■  may  be  deiired,  without  crumbling  or  waita." 

Tn.  ZXin^-THi^  SsuM.— iffov  /.— Xtr»ar,  1862.  Z 
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22.  For  an  Improvement  in  the  construction  of  Scythe  Fastenings;  David  Anthony,  8r., 
Springfield,  New  York,  November  11. 

'*Tho  nature  of  my  invention  consists  in  attaching  the  scythe  to  the  snath,  in  such  a 
manner  that  the  point  may  be  thrown  out  or  in,  with  the  greatest  possible  facility." 

Claim. — <*Having  thus  described  the  nature  of  my  invention  and  the  manner  in  which 
it  is  constructed,  what  I  claim  as  my  invention  is,  the  mode  of  adjusting  the  lever  by  ro- 
tating the  ring  around  its  own  axis,  by  which  the  point  of  the  scythe  is  thrown  out  or 
drawn  in,  as  shown  and  described,  the  upper  end  of  the  lever  passing  tlirough  an  eye  attacheil 
to  the  ring,  the  fulcrum  of  the  lever  being  near  the  end  of  the  snath  as  shown,  and  the 
•cythe  attached  to  the  lower  end  of  the  lever  as  set  forth." 


23.  For  an  Improvement  in  Hand  Planes;  Benjamin  F.  Bee,  Harwick,  Massachusetts, 
November  11. 

Claim, — "What  I  claim  as  my  invention  is,  the  application  to  carpenter's  planes  and 
moulding  tools,  of  a  new  method  of  confining  the  iron,  by  a  metallic  apparatus,  acting 
upon  the  principles  of  the  lever  and  cam,  in  combination  with  the  set  screw,  for  adjusting 
the  same,  as  herein  described ;  using  for  the  purpose,  the  aforesaid  contrivance,  or  arrange- 
ment of  parts,  or  any  other  substantially  the  same,  and  which  will  produce  the  same 
efifects  in  like  manner." 


24.  For  an  Improvement  in  Screens  for  Winnowing  Machines;  Jonathan  Bean,  Mont- 
ville,  Maine,  November  11. 

Claim* — ^"I  do  not  claim  any  part  or  portion  of  the  gear,  fans,  or  forms  of  the  hopper, 
or  shoe,  as  an  original  invention,  as  I  am  aware  that  all  these  have  been  in  common  use ; 
but  what  I  do  claim  as  new  is,  the  arrangement  of  guides  and  side  apertures  in  the  upper 
movable  screen,  as  seen  in  figure  3,  and  the  lower  screen,  as  seen  in  figure  4,  attached 
to  the  shoe,  and  which  screen  may  be  attached  to  any  common  winnowing  machine,  in 
the  manner  and  for  the  purposes  before  described." 


25.  For  an  Improvement  in  Stave-Jointing  Machines;  Daniel  Drawbaugh,  White  Hill 
P.  O.,  Pennsylvania,  November  11. 

Claim. — "  What  t  claim  as  my  invention  is,  the  adjustable  knife,  in  combination  with 
the  adjustable  rest,  as  described,  to  adapt  them  to  the  jointing  of  staves  for  casks  of  dif- 
ferent bilge." 


26.  For  an  Improvement  in  Shuttle  Motions  of  Looms;  George  W.  Peny,  Thompson, 
Connecticut,  November  11. 

**  My  invention  consists  in  hanging  the  picker  staves,  each  on  two  radius  rods,  which 
are  attached  to  fixed  centres,  on  the  swords,  or  frame  of  the  lay,  being  connected  by  joint 
pins,  one  at  the  lower  end  and  the  other  at  a  suitable  distance  from  it.  The  effect  pro- 
duced by  this  arrangement  being  to  cause  the  end  of  the  stafif,  which  acts  upon  the 
shuttle,  to  move  in  a  right  line,  parallel  to  the  raceway — the  two  radius  rods  producing 
a  parallel  motion,  without  the  aid  of  any  other  device  for  guiding  or  controlling  it." 

Claim. — **  Having  thus  described  my  invention,  I  do  not  claim  hanging  the  picker  staff 
on  a  radius  rod,  as  I  am  aware  that  it  has  been  so  hung,  and  by  the  aid  of  other  devices, 
in  connexion,  a  motion  parallel  to  the  raceway  has  been  produced ;  but  what  I  do  claim 
is,  hanging  the  picker  stafif,  or  staves,  upon  radius  rods,  having  two  distinct  radial  motions, 
substantially  as  herein  set  forth,  for  the  purpose  of  causing  the  end  which  operates  upon 
the  shuttle  to  describe  or  make  a  rectilinear  motion,  parallel  with  the  raceway,  and  with 
less  power  than  has  heretofore  been  done." 


27.  For  an  Improvement  in  Machines  for  Cutting  the  Soles  of  Boots  and  Shoes; 
Joseph  Steger,  Roxbuiy,  assignor  to  William  Mitchell,  Boston,  Massachusetts,  No* 
ve&ber  11. 

Claim* — ^  Having  thus  described  my  improvements,  I  shall  state  my  claim  as  follows : 
Wliat  I  claim  as  my  iuTention  is,  the  mode  or  means  herein  above  described,  for  insuring 
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Uie  nnerriDg  toniing  of  the  knife  frame,  for  cutting  both  sides  of  the  sole ;  said  means 
coBKuting  of  the  notched  pawl  lever  and  spring,  y,  y,  operating  on  the  journal  plates  of 
■aid  frame,  substantially  as  herein  above  described." 


28.  For  an  Improvement  in  Car  SeaU;  Ezekiel  Booth  and  Ezra  Ripley,  Troy,  New 
York,  November  11. 

Claims — ^  Having  thus  described  the  nature  of  our  invention,  what  we  claim  as  new 
is,  the  arrangement  of  two  levers,  in  a  cross  position,  so  that  any  required  height  of  back 
nay  be  carried  and  reversed,  from  and  to  either  side  of  the  seat,  and  secure  it  firmly  in 
its  position,  at  any  required  angle,  substantially  the  same  as  described  and  represented.*' 


29.  For  an  Improvement  in  Telescopes,-  Alvan  Clark,  Cambridge,  Massachusetts,  No* 

vember  11. 

Claitm^ — ''What  I  daim  as  my  invention  or  improvement  consists  in  combining  the 
glasses,  or  glasses  and  diaphragms,  with  a  sliding  or  eye  piece  tube  A  ef  a  telescope,  by 
means  of  a  tube  or  slide  B,  perforated  through  its  side,  or  sides,  in  such  manner  as  to  en- 
able a  person,  when  the  said  tube  B,  is  withdrawn  from  its  enclosing  tube,  to  obtain  ready 
access  through  the  openings  or  perforations,  to  the  glasses  or  lenses;  the  whole  being  sub- 
istantially  in  the  manner  and  for  the  purposes  as  described." 


30.  For  an   Improvement  in  Machines  for  Cutting  Hides;  Jacob  C.  Flint,  Boston, 

Massachusetts,  November  11. 

Claim. — ^'^  What  I  claim  as  my  invention  is,  the  combination  of  mechanism  for  reducing 
drj  hide  to  a  strip,  and  mechanism  for  cutting  or  removing  the  hair  fit)m  the  underside  of 
tJtit  said  strip  at  one  continftted  operation,  substantially  in  the  manner  as  described." 


31.  For  an  Improvement  in  Bending  Felloes f  Andrew  W.  Johnson,  St  Georges,  Dele- 
ware,  November  11. 

Claims — ''Having  thus  described  the  nature  and  operation  of  my  invention,  what  I 
cliim  is,  the  curbs  C  D,  in  combination  with  the  box  B,  or  its  equivalent;  said  curbs  being 
constructed  in  the  manner  and  for  the  purpose  substantially  as  describedU" 


32.  For  an  Improvement  in  Card  Grinders;  Richard  Kitson,  Lowell,  Massachusetts, 

November  11. 

Claims — "What  I  claim  is,  an  instrument  for  grinding  or  sharpening  wool,  cotton,  or 
other  cards,  made  vrith  sectorial  card  teeth,  which  are  so  bent  at  the  heel,  as  to  make  the 
fiharp  edge  more  prominent  than  its  opposite  and  broad  edge,  together  with  its  application 
to  the  cajrd  that  is  to  be  ground,  in  such  a  direction  as  to  cause  the  sharp  edge  of  the  teeth 
of  the  grinder  to  be  first  presented  to,  and  enter  among  the  teeth  of  the  card." 


33.  For  an  Improvement  in  Daguerreotype  Apparatus;  Wm.  Lewii,  Wm.  H.  Lewis, 
and  J.  Lewis,  City  of  New  York,  November  11. 

Claims — ^"We  claim,  1st,  The  construction  of  a  camera  box,  with  a  cross  opening,  or 
mortise,  to  receive  a  sliding  frame,  that  carries  both  an  object  glass  and  the  daguerreotype 
pbte,  as  described. 

''2d,  The  construction  and  application  of  a  sliding  friune  with  a  division  to  receive  a 
frame  carrying  an  oblong  object  glass,  so  formed  as  to  be  placed  either  vertically  or  hori- 
lontally,  as  described  and  shown. 

"Sd,  The  construction  of  the  slide,  so  as  to  receive,  in  the  other  division,  a  daguerreo- 
type plate  in  a  fiwq/e,  such  fr^me  being  pressed  in  place  by  springs,  and  held  in  place  by 
blocks  taking  notches  in  the  fnme,  as  described  and  shown." 


34.  For  an  Improvement  in  Coupling  Railroad  Cars;  Lorenzo  D.  Livermore,  Hartland» 
Vermont,  November  11. 
Cktm^^f^Whmt  I  claim  as  my  invention  is,  the  combinatien  of  a  stiff  cat  coup\3Xi^ 
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with  the  ends  of  a  couple  of  cars,  and  with  the  tracks  under  the  same,  substantially  in 
the  manner  herein  set  forth,  by  which  the  cars  are  made  to  guide  the  trucks  under  them, 
and  keep  them  in  their  proper  positions  on  the  track,  to  wit:  in  such  positions,  that  aline 
drawn  midway  between  and  parallel  with  the  truck  axles,  will  be  at  right  angles  to '  any 
straight  track,  and  also  at  right  angles  to  the  tangent  of  any  curved  railroad  track/' 


85.  For  an  Improvement  in  Abdominal  Supporters,*  Allen  J.  Lonsbury,  Somcrville, 
Tennessee,  November  1 1. 

"The  principal  feature  of  this  invention,  and  upon  which  its  utility  and  excellence 
mainly  depends,  consists  in  the  peculiar  form  of  the  front  plate  or  pubic  brace,  and  its 
peculiar  connexions  with  other  parts  of  the  apparatus.'' 

Claim* — ^**What  I  claim  as  my  invention  is,  the  employment  of  a  pubic  brace  of  the 
peculiar  form  herein  described,  and  as  represented  in  figures  2,  3,  4,  5,  6  and  7,  of  the 
drawings,  so  as  to  fit  the  os  pubis,  and  press  uniformly  upon  the  inguinal  region,  while 
the  upper  6dge  of  the  brace  is  bent  forward,  so  as  to  effect  no  inconvenient  pressure  upon 
the  abdomen  of  the  wearer;  said  pubic  brace  being  made  of  hammered  leather  or  other 
tenacious  material,  in  the  manner  and  for  the  purpose  bereia  described." 


36.  For  an  Improvement  in  Bedsteads;  Levi  Newcomb,  Jr.,  New  Bedford,  Massachusetts, 
November  11. 

Claim* — ^''Having  thus  -described  the  nature  of  my  invention,  and  the  manner  in  which 
it  is  constructed,  what  I  claim  as  new  is,  the  manner  of  securing  the  lower  bedstead  to 
the  upper  one,  so  that  it  may  slide  underneath  the  upper  one,  or  drawn  out  from  it,  as  de- 
scribed, viz:  by  having  the  clamps  attached  to  the  upper  part  of  the  foot  posts  of  the 
lower  bedstead,  and  clamps  fitting  in  the  recesses  of  the  rails  of  the  upper  bedstead,  and 
the  rails  of  the  lower  bedstead  passing  through  the  mortise  holes  in  the  foot  posts  of  the 
upper  bedstead,  substantially  as  shown  and  set  forth." 


37.  For  an  Improvement  in  Horse  Collars;  Richard  Rickey,  Rutland,  Ohio,  November  11. 

"The  nature  of  my  improvement  consists,  principally,'  in  having  two  metallic  plates, 
connected  by  a  joint,  so  as  to  open  and  close  with  ease,  and  to  be  secured  by  two  levers 
which  are  attached  to  their  upper  ends,  and  connected  by  a  strap;  these  plates  constitute 
the  frame,  or  body  of  the  two  pads  which  press  on  the  lower  part  of  the  shoulder,  but  do 
not  reach  up  to  the  shoulder  blado." 

Claim. — "What  I  claim  as  my  invention  is,  connecting  the  sides  of  the  breast  plate  by 
a  flat  joint,  in  combination  with  the  levers  attached  to  the  sides  of  the  breast  plate,  and 
rising  over  the  neck  without  touching  the  shoulders  of  the  animal,  and  connected  at  the 
top,  by  which  means  the  breast  plate  is  made  adjustable  to  the  size  of  the  horse,  'substan- 
tially as  herein  set  forth." 

38.  For  an  Improvement  in  Grain  Kilns;  Isaac  S.  Stover,  Erwinna,  Pennsylvania,  No- 
vember 11. 

Claim. — ^*<What  I  claim  as  my  invention  is,  the  combination  of  the  heating  chamber, 
with  the  two  diying  beds,  one  above  and  the  other  below,  as  described." 


39.  For  an  Improvement  in  Frosting  Plates  of  Glass;  Isaac  Taylor,  City  of  New 
York,  November  11. 

Claim. — ^"What  I  claim  as  my  invention  is,  the  use  of  a  rocker  containing  pebbles, 
•and,  and  water,  for  the  purpose  of  frosting  plates  of  glass,  or  embossed  work,  as  above 
described*'* 


40.  For  an  Improvement  in  Boot  Trees;  Davis  R.  Hendrix,  Pottstown,  Pennsylvania, 

October  28. 

'fThe  nature  of  my  invention  consists  in  stretching  boots  or  shoes,  by  regulating  the  set 
4crews  in  the  foot" 

Claims — **Wiiat  I  claia  m  my  invention  is*  the  eet  screwi  m  and  n,  and  plate  x,  in 
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combination  with  the  screw  gt  substantiaUy  in  the  manner  and  for  the  purpose  herein  de- 
scribed and  set  forth." 


41.  F«r  an  Improvement  in  Apparatus  for  Sizing  and  Dyeing  Yarns/  Alonzo  Bascom, 
East  Jaffivy,  New  Uampshiie,  November  18. 

Claim* — ^"Having  thus  described  my  improTements,  I  shall  state  mj  claims  as  follows: 
What  I  claim  as  my  invention  is,  I  ft,  the  conducting  of  yam  or  thread,  from  section  or 
waqwr  beams,  directly  into  and  through  the  size  or  coloring  liquids,  to  the  pressure  roll- 
fra,  by  a  series  of  rollers,  more  or  less  in  number,  placed  as  nearly  in  contact  with  each 
other  as  the  nature  of  the  case  will  admit,  the  closer  the  better,  sufficient  space  being 
allowed  between  the  fixed  rollers  for  the  passage  of  the  yams  or  threads,  thus  enabling  the 
aid  rollers  to  operate  as  g^des  to  each  and  all  the  threads,  to  prevent  them  from  mattiug 
or  clinging  together,  and  superseding  ^e  otherwise  necessary  use  of  reeds,  raddles,  or 
other  separators. 

*^,  I  claim  the  taking  or  making  of  a  weayer's  lease,  or  series  of  leases,  atthe  commence- 
ment of  the  process  of  warping  or  beaming  of  yam  or  thread,  on  section  or  warper  beams,  and 
at  proper  intervals  on  the  same,  to  correspond  with  required  lengdis  of  yams,  or  threads, 
on  weaving  beams,  and  preserving  the  same  throughout  the  sizing  and  drying;  thus  dis- 
pensing w^  the  use  of  hacks,  or  lease  takers,  in  the  dresser,  and  the  otherwiie  necessary 
itoppage  of  the  dzeaser  or  sizer,  for  the  purpose  of  tying  or  twisting  together  each  sepa- 
rate tluead." 


41  For  Impravemeats  in  Printing  Presses;  Thomas  H»  Dodge,  Nashua,  New  Hamp- 
shire, Novendier  18. 

The  nature  of  my  invention  consists  in  hanging  the  platens  and  type  bedk  ef  printing 
pressea  on  cranks,  on  parallel  shafts,  which  are  so  arranged  that  the  platens  and  type- 
beds  are  always  parallel,  or  nearly  parallel  to  each  other,  during  the  revolutions  of  the 
riiafts." 

Claim  4 — ^Having  thus  fully  described  the  nature,  constructi<Mi,  and  operation  of  my  in- 
leotion,  I  will  proceed  to  state  what  I  claim. 

^'Ist,  Hanging  the  type  bed  and  platen  upon  cranks  on  rotating  shafts,  arranged  and 
operattng  in  the  n^anner  substantially  as  herein  described. 

''Sd,  The  spring  presser  attached  to  the  type  bed,  or  platen,  for  the  purpose  of  pressing 
^  beod€,  communicating  motion  to  the  sheet,  against  the  opposite  surface  of  the  platen 
sr  bed,  and  causing  it  to  be  moved  at  precisely  the  same  speed  as  the  bed  and  platen,  sub- 
stantially as  described. 

*'3d.  The  arrangement  for  carrying  ond  giving  motion  to  the  inking  roller,  consisting 
of  the  barrel  P,  the  bars  Q  and  /?,  the  lever  R,  springs  r  and  /,  and  band  u,  combined  to- 
gether and  with  the  alxwe  type  bed  and  platen,  in  the  manner  substantially  as  set  forth.'' 


43.  For  an  Improvement  in  Madtinesfor  Cutting  Cwnhss  8^  Oortis,  Newtown,  Con- 

necticnt,  November  18. 

Claim* — ^Having  thus  described  the  nature  and  operation  of  my  invention,-  what  I 
daim  as  new  is,  the  wheel  B,  with  the  cutters  /,  placisd  on  its  periphery,  as  described; 
said  wheel  having  a  rotary  motion,  and  also  a  vertical  redprocating  motion,  in  a  trans* 
verse  line  with  its  axis,  for  the  purpose  of  turning  or  cutting  comb  teeth,  substantially  as 
described;  said  motion  being  given  the  wheel  by  means  of  the  cams,  levers,  and  pawls,  or 
their  equivalents,  aa  set  fortL" 

44.  Fer  an  Improvement  in  Stove  (StaUBars;.  George  W.Gardner,  Albany, New  York, 

November  18. 

Claim, — "What  I  claim  as  new  is,  the  manner  described,  of  forming  separate  grate 
bars  for  vibrating  grates^  rounded  at  their  ends,  secured  and  working  in  grooves  of  the 
6ame,  as  described." 


45.  For  aa<  impfotiemen^  im  Ploughs/  Henry  Goldson,Gieen8boiough,.MlMiB8ippi,  No- 
vf bet  18* 
^y  inventioa  oonsiBts  of  an  implement,  by  means  of  which  the  aar&oe  of  the  eartln 
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Jjing  near  to  the  cotton  plants  and  the  weeds  growing  therein,  can  be  pared  ofi*  in  a  thin 
slice,  without  injury  to  the  roots  of  the  plants,  and  thrown  towards  the  centre  of  the  open 
space  between  the  rows." 

Claim, — "What  I  claim  as  my  invention  is,  a  cotton  scraper  constructed  as  herein  de- 
scribed, with  a  share  and  mould  board,  projecting  from  the  side  of  the  landside,  opposite 
that  to  which  the  earth  is  thrown;  the  landside  thus  *  extending  from  the  point  of  the 
scraper  to  that  wing  of  the  mould  board  opposite  tlie  one  to  which  it  usually  extends,  and 
the  several  parts  being  so  arranged,  that  the  landside  will  run  deep  enough  to  hold  the 
implement  firmly  to  its  work,  the  share  will  pare  the  ground  and  cut  off  the  weeds  near 
the  roots  of  the  plants,  and  the  mould  board  will  conduct  the  same  towards  the  middle  of 
the  space  between  the  rows." 


46.  For  an  Improvement  in  Propellers  for  Machinery  to  be  Used  in  Currents;  James 
Hardie,  Victoria,  Texas,  November  18. 

Claim. — **  I  do  not  confine  myself  to  the  exact  mode  of  gearing  herein  described,  as 
many  modifications  of  the  same  may  be  used,  and  answer  equally  well;  but  what  I  claim 
as  my  invention  is,  the  application  for  the  purpose  specified,  of  one  or  more  levers  with 
the  floats  or  blades  at  their  lower  ends,  against  which  the  current  acts,  said  levers  being 
attached  at  about  their  centres  to  an  adjustable  frame  hy  an  universal  joint  as  described, 
the  upper  ends  of  the  levers  being  attached  to  cranks,  by  which,  through  any  suitable 
gearing,  motion  is  communicated  to  the  shall  substantially  as  described." 


47.  For  an  Improvement  in  Railroad  Car  Wheels,-  Nehemiah  Hodge,  Adams,  Massa- 
chusetts, November  IS. 

^  My  invention  consists  in  making  a  car  wheel  in  not  less  than  two  concentric  parts, 
and  connecting  these  ports  by  vulcanized  India  rubber  or  other  analogous  elastic  material 
interposed  between  them,  whereby  the  annular  or  outer  part  of  the  wheel  is  insulated 
£rom  tlie  central  or  inner  part,  by  a  substance  that  will  not  transmit  vibrations  from  tho 
rim  to  the  centre  or  axle  of  the  wheel,  whether  such  vibrations  be  lateral  or  radial  in 
direction." 

Claim. — "  What  I  claim  as  my  invention  is,  connecting  the  tread  or  jim  of  a  car  wheel 
to  the  hub  or  central  part  thereof,  by  means  of  india  rubber  or  other  analogous  clastic 
material,  such  elastic  material  being  connected  with  the  outer  periphery  of  the  central 
"part  of  the  wheel  by  a  groove  on  the  latter  or  its  equivalent,  and  to  the  inner  periphery  of 
tho  rim  also  by  a  groove  thereon,  or  its  equivalent;  the  india  rubber  holding  itself  in  both 
grooves  by  its  elasticity,  and  giving  to  the  wheel  lateral  as  well  as  radial  elasticity,  as 
herein  described. 

/*  I  also  claim  the  grooved  segments,  constructed  substantially  as  herein  described,  and 
interposed  between  the  india  rubber  and  the  rim,  for  the  purpose  of  facilitating  the  inser- 
tion of  the  india  rubber  into  the  space  between  the  rim  and  central  part  of  the  wheel,  and 
its  removal  therefrom,  as  herein  set  forth." 


48.  For  ImprowemenU  m  MUlfor  Grinding  and  Boltings  Jehu  HdUingsworth,  Zanes- 
ville,  Ohio,  November  18. 

Claim. — "  Having  first  folly  described  the  nature  of  my  invention,  what  I  claim  there* 
in  as  new  is,  Ist,  the  grinding  of  grain  or  other  material  by.  means  of  a  revolving  stone 
or  metallic  roller,  and  one,  two,  or  more  separately  adjustable  concaves,  whereby  "  high 
and  /btr"  grinding  may  be  performed  simultaneously,  and  bolting  the  same  the  instant 
that  any  particles  are  ground  fine  enough,  in  combination  with  the  returning  on  to  tho 
roller  again,.all  partidei  too  coarse  to  be  bolted  through  the  bolting  concave,  so  that  they 
may  be  ground  over  again  and  again,  until  they  are  fine  enough  to  be  discharged ;  and 
this  I  claim,  whether  it  is  done  by  means  of  the  revolving  beaters  an(t  brushes  which 
throw  it  up  and  through  the  pipe,  or  by  any  other  means  essentially  the  same. 

"  2d,  I  claim  the  guide  or  partitions  in  Uia  pipe  as  herein  described,  to  prevent  meal 
fH>m  scattering  endwiw  in  its  transit  from  the  bolting  concave  to  the  roller,  in  combina- 
tion with  the  adjustable  aprons  on  which  it  falls,  and  which  distributes  and  govenu  it  in 
9tofM8aae  to  tb6  diicharging  end,  m  horein  described  and  set  fortbi" 
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49.  For  an  Improvement  in  Cannon  for  Throtcing  Chain  Shot,-  Adorn  Lemmer,  New- 
ark, New  Jersey,  November  18. 

Chiim. — "  What  I  claim  as  new  is,  in  comliinatlon  with  the  revolving  head,  and  the 
bom  di  vermin  ST  aa  described,  the  rack  attached  to  tlie  icrun,  and  the  worm  wheel  hung  on 
tbp  fibatt,  bj  which  the  gun  is  made  to  revolve  or  turn  to  the  desired  position,  so  that  tho 
chain  shot  mav  be  thrown  either  in  a  horizontal  or  vertical  line." 


50.  For  on  Improved  Screw  Propeller;  Guspard  Malo,  Dunkirk,  France,  November  18. 

^  My  invention  consists  in  the  employment  for  propellinsr  vessels  of  a  screw,  composed 
of  Iwo  or  more  scries  of  movable  vanes  or  wings ;  each  series  attached  to  a  separate  shatl, 
«Ti(I  the  shrifts  placed  one  within  the  other,  and  provided  with  keys,  or  otlier  equivalent 
inrans  of  connecting  and  disconnecting,  so  that  the  shafts  can  be  turned  on  each  other,  for 
the  purpose  of  placing  the  two  or  more  series  of  vanes  behind  each  other  for  sailing  pur- 
ftf^aaa.  OT  at  difierent  parts  of  the  circle,  to  increai^c  the  paddle  surface  when  used  fur  pro- 
l*Iling." 

Claim. — "And  having  now  describc<l  the  nature  of  my  said  invention,  and  in  what 
manner  the  samo  is  to  be  {icrformed,  I  declare  that  what  I  claim  as  my  invention,  is  ar- 
ranging  two  or  more  scries  of  narrow  blades,  such  as  al>ove  dcscribeil;  each  series  on  a 
Kparate  ^liaft,  and  tho  shafts  one  within  the  other,  and  provided  with  keys  or  other  equi- 
valent means  of  securing  them  to  each  other,  substantially  as  specified,  so  that  the  two  or 
more  shafts  may  be  turned  on  each  other,  and  reH*cure<l  to  j»lace  tho  series  of  vanes  di- 
rect! v  behind  each  other  for  sailing  purpobcf,  and  ut  ditiereut  jMjints  of  the  circle  for  pro- 
l*lUng." 

51.  For  an  Improvement  in  Desks;  Isaac  H.  Norris  and  David  Flanders,  Parishville, 

New  York,  November  18. 

"The  nature  of  our  invention  consists  in  constructing  the  top  of  the  desk  in  two  parts 
w  pieces,  each  of  which,  situated  side  by  side,  is  lowered  ainl  raised  at  pleasure  by  appro- 
jiTule  mechanical  devices  therefor,  so  that  a  proper  level  is  easily  obtained  for  either  side 
of  the  book  ;  and  further,  in  the  employment  of  a  jointed  leaf  or  leaves  in  the  front  of  tho 
iie.^ii.  which  when  bent  down  or  in,  admit  of  the  book  being  brought  forward,  and  when 
rCscd  up  or  out,  form  a  rest  for  the  hand.*' 

Claim. — ^'^  What  we  claim  as  our  invention  is,  1st,  forming  the  desk  top  in  boxes, 
part*,  or  piece.-*,  each  of  which  may  lie  separately  raised  or  lowered,  as  required,  through 
appropriate  mechanical  devices,  substantially  in  the  manner  and  for  the  pur^ioses  uhowu 
and  set  forth. 

**  2d,  The  employment  of  hinged  double  leaves  in  the  front  of  the  desk,  the  same  when 
extended  forming  a  rest  for  the  hand,  and  being  made  capable  of  closing  down  or  in, 
e<!v.ntially  as  described." 


52.  For  ImpraumeniB  in  Railroad  Switch;  David  F.  PhUlips,  SepubUc,  Ohio,  Novem- 
ber IS. 

Claim. — "  Having  thus  described  my  invention  and  improvements  in  the  self-adjusting 
and  locking  switch  for  railroads,  I  wish  it  to  be  understood  that  I  am  aware  that  the  rela- 
tive position  of  the  switch  with  the  main  track,  or  turnout,  or  sideling  track,  has  been 
rhanged  by  the  action  of  mechanism  attached  to  the  cars,  as  well  as  by  devices  attached 
to  the  locomotive  in  Tarioos  ways;  and  therefore,  I  do  not  claim  changing  the  switch  by 
apparatus  or  devices  actuated  by  the  cars  or  locomotive;  nor  do  I  claim  constructing  and 
operating  a  switch,  composed  of  a  single  movable  section  of  the  main  rail:  but  what  I  do 
claim  as  ny  inTention  and  improvement  is,  the  employment  of  the  additional  movables 
lections  in  combioation  with  the  sections  forming  tlio  switch,  whereby  the  lateral  move- 
Acnt  of  each  is  halved  or  divided  in  opposite  directions,  and  a  more  regular  curve  is  pro- 
doced  than  that  resulting  from  the  use  of  the  single  movable  section  or  switch,  and  thero- 
hj  insuring  ssietj,  the  weight  of  the  train  of  cars  on  one  section  of  the  switcli,  forming  a 
lock  to  the  other  eection,  as  one  section  cannot  move  without  the  other  till  the  train  of 
cus  shall  ha?«  paned  therefrom,  at  herein  fully  set  forth.  I  also  claim  the  combination  of 
the  doable  esntnl  lever  bers»  with  the  central  connecting  rock  shaft,  having  two  cranks. 
pfojediDg  ia  •ppoeite  dinetieas,  to  which  am  attached  the  eioee  bars  for  oniting  Ui» 
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doable  sections,  \flierebj  the  switch  is  adjusted,  as  fully  set  forth  and  shown  in  the  draw- 
ings." 


68.  For  an  Improvement  in  Seed  Planters;  William  Redick,  Uniontown,  PennsylYania, 
NoTcmber  18. 

Claim, — '^Having  thus  fully  described  my  inTention,  what  I  claim  therein  as  new  is, 
the  combination  of  the  slides /£>,  with  the  grooves  a,  (which  '*drill  in"  the  grain,)  and  the 
cells  e  «,  so  that  by  moving  toe  slats /towards  the  centre  of  the  hopper,  te  close  the 
communication  with  the  grooves  and  open  it  with  the  cells  c,  for  planting  in  '*check 
rows;"  or  by  moving  both  the  slats  /  g  towards  the  centre  joS  the  hopper,  to  close  the 
communication  between  said  hopper  and  the  grooves  a  and  cells  e,  and  open  it  with  the 
cells  e,  for  planting  in  "step-rows;"  the  whole  being  anang^d  in  the  manner  and  for  the 
purpose  herein  set  forth  and  fully  shown. 


I. 


M.  For  an  Improvement  in  Inserting  Porcelain  Teeth;    William  Willshire  Biley, 
Columbus,  Ohio,  November  18. 

Claim* — "What  I  claim  as  my  invention  is,  the  mode  of  inserting  teeth,  by  forming 
the  concave  base,  and  of  inserting  the  platina  pins  into  the  base  of  the  platina  sur&oe  of 
the  teeth  in  an  oblique  direction,  and  attaching  them  to  the  gum  plate  without  stays." 


Gb,  For  an  Improvement  in  Stoves;  Hale  R.  Rose,  Guilford,  Vermont  November,  18. 

C/aim.^— "What  I  claim  as  my  invenUon  is,  placing  the  damper  between  the  fire  and 
hot  air  flues,  so  as  to  control  the  amount  of  opening  in  each  respectively,  and  governing 
the  same  by  the  expansion  of  the  rod  substantially  as  herein  described,  for  the  purpose  of 
regulating  the  heat  of  the  oven.  I  do  not  claim  the  expanding  rod  irrespective  of  its  con- 
Aexion  with  the  damper,  placed  as  described." 


i^6.  For  an  Improvement  in  Stove  Gratesj  H.  J.  Ruggles,  West  Pooltney,  Vermont, 
November  18. 

Claim, — "Having  thus  fully  described  my  new  and  improved  fire  chamber  for  stoves, 
dec,  what  I  dalm  therein  as  new  is,  the  indined  elevator  for  raising  the  back  grate  and 
coupling  it  with  the  firont  grate;  and  in  combination,  the  connecting  the  front  and  back 
grates  with  hooks  or  catches,  constructed  and  arranged  substantially  as  above  specified." 


67.  For  an  Improvement  in  Spring  Saddles;  John  C.  fr.  Salomonj^  Cincinnati,  Ohio, 
November  18. 

"The  nature  of  my  invention  consists  in  making  a  saddle  tree  with  a  movable  pommel 
■nd  cantle,  which  are  connected  with  the  pads  by  link  joints,  and  with  each  other  by  a 
spiral  spring  or  springs,  and  a  raw  hide  covering,  forming  the  seat." 

Claim, — "What  I  claim  as  my  invention  is,  the  movable  pommel,  the  spiral  spring  or 
nnrings  connecting  the  pommel  and  cantle,  and  the  raw  hide  seat,  all  combined  substan- 
tially in  the  manner  herein  set  forth,  making  a  spring  seat  saddle  tree." 


68.  Tot  an  Improvement  in  Gongs;  Vine  6.  Stair,  East  Hampton,  Connecticut,  No- 
vember 18. 

'  "Tho  nature  of  my  invention  consists  in  constraeting  gongs  of  sheet  or  plate  iron*  or 
steel,  with  a  rim  all  round,  strengthened  by  a  ring  or  band,  the  whole  being  coated,  having* 
the  crevices,  interstices,  and  all  unsound  parts  filled  with  a  suitable  alloy,  say  of  copper 
and  tin,  for  producing  the  desired  sound  or  ringing  tone." 

Claim^-^WhBt  I  claim  as  my  invention  is,  making  gongs  of  sheet  or  plate  iron,  or 
steel,  with  a  lim  all  round,  strengthened  by  a  ring  or  band,  the  whole  being  coated^  and 
having  the  crevices,  interstices,  and  all  unsound  parts  filled  with  an  aUoy  of  copper  and 
tin,  or  any  alloy  of  a  similar  nature,  or  compound  of  similar  metaU  to- what  »  usually 
called  "beU  metal/'  substantiaUy  as- herein  sat  ferth^" 
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59.  For  an  Improvement  m  Finhhing  and  Balancing  MUlatotiea;  George  Todd,  St. 
Louis,  Miasoori,  November  18. 

Claim. — *<What  I  claim  as  my  invention  is,  the  inserting  the  balance  rino  in  tlie  eye 
of  a  millstone,  in  the  earlj  stage  of  its  construction,  and  then  making  use  of  the  said 
balance  fine,  in  conjunction  with  a  chuck  combined  with  the  spindle,  in  completing  the 
noae,  substantially  as  herein  set  forth." 


60.  For  an  Improvement  in  Wires  for  Making  Pile  in  Woven  Fabrics/  Erastus  B* 
Bigelow,  Clinton,  Massachasctts,  November  25. 

^  The  nature  of  my  invention  consists  in  combining  witji  the  flat  pile,  or  figuring  wire, 
employed  in  the  weaving  of  looped  or  piled  fabrics,  and  attaclicd  to  one  end  thereof,  a 
«eic!ht  projecting  from  the  lower  edge,  so  that  when  such  wires  arc  deposited  in  the  oyien 
shed  of  the  warps,  and  during  the  operation  o{  beating  up  with  the  lay,  the  prepoudcr- 
aicc  of  the  said  weight  will  retain  the  wire  in  the  proper  ponition." 

Claim. — "  I  do  not  limit  myself  to  any  particular  form  or  mode  of  attaching  the  weight, 
u  this  may  be  variously  modified.  Whut  I  claim  as  my  invention  is,  combining  with 
the  flat  pile,  or  figuring  wire,  employed  in  weaving  looped  or  piled  fabriiui,  and  attached 
to  or  near  one  end  thereof,  a  weight,  for  the  purpose  and  in  the  manner  substantially  as 
described." 


61.  For  an  Improvement  in  Fastenings  for  Garments;  Elias  Howe,  Jr.,  Cambridge, 
Massachusetts,  November  25. 

**  My  invention  consists  of  a  series  of  clasps,  united  by  a  connecting  cord,  the  said 
clasps  running  or  sliding  upon  ribs  formed  uf  any  suitable  material.*' 

Claim, — "  Having  thus  described  my  improved  mode  of  fastening  garments,  &c.,  I 
ihall  state  my  claim,  as  follows :  What  I  claim  as  my  invention  is,  the  opening,  closing, 
aifl  fastening  together,  the  two  sides  of  a  garment,  or  other  article,  by  means  of  the  clasps 
ami  ribs,  operating  in  combination,  substantially  in  the  manner  herein  above  described.  I 
»l*o  claim  the  method  of  connecting  the  clasps,  one  to  the  otlier,  in  pairs,  and  in  the  scries 
cf  pairs,  by  the  links,  cord  and  beads,  substantially  in  the  manner  herein  above  set  forth.'' 


62.  For  an  Improvement  in  Cooking  Stoves;  Hosea  H.  Huntley,  Cincinnati,  Ohio,  No- 
vember 25. 

Claim, — **  Having  thus  fully,  clearly,  and  exactly  described  and  represented  my  im- 
proTcments  in  stoves,  what  I  claim  Uierein  as  new  are,  the  diving  flues  opening  from  tho 
floor,  as  described,  and  in  combination  with  tliis,  tho  chamber  for  the  purpose  described.'^ 


63.  For  an  Improvement  in  Cooking  Stoves,   George  W.  Carleton,  Brunswick,  Maine, 

November  35. 

**  The  nature  of  my  invention  consists  in  constructing  a  stove  in  such  a  manner,  that 
it  may  be  chang(^d  by  adjusting  some  of  its  parts  into  an  air-tight,  or  drafl,  wood,  or 
coal  cooking  stove,  cooking  range,  or  a  wood  or  coal  draft,  or  air-tight  radiating  stove, 
or  into  a  Franklin  stove  for  wood  or  coal." 

Claim, — **  What  I  claim  as  my  invention  is,  the  employment  of  the  three  movable 
plates,  C,  D,  E,  constructed  and  arranged  as  described,  viz :  the  plate  E,  being  hollowed, 
■iiiHding  a  passage  or  flue,  when  not  cut  off  by  the  damper,  through  which  the  heat 
psmen,  warming  the  ovens  formed  by  the  plates,  the  plates  being  capable  of  being  with- 
drawn firom  the  stove,  or  varied  in  a  vertical  position ;  by  which  arrangement  the  stove 
cm  be  converted  into  an  air-tight,  or  draft,  wood,  or  coal  cooking  stove,  cooking  range, 
or  a  wood  or  coal  draft,  or  air-tight  radiating  stove,  or  into  a  Franklin  stove,  substan- 
tiaU J  as  set  forth.'' 

64.  For  an  Improved  Safety  Apparatus  for  Steam  Boilers f  Jonathan  and  John  I.  G. 

CoUms,  Chester,  Pennsylvania,  November  25. 

Claim  I  "Fiffsti  wm  daim  as  our  invention,  the  bent  tube  formed  and  arranged  sub- 
•tsntiftilj  M  diKiibcid,  to  contain  mercury,  in  combination  with  the  levee  of  thie  mSxX^ 
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TaWe,  or  its  equivalent,  and  connected  with  the  steam  boiler  by  means  of  a  swivel  and  a 
pillar  connexion,  or  its  equivalent,  whereby  the  varying  pressure  of  steam  varies  the  actual 
weight  upon  the  valve. 

"  2d,  We  also  claim  the  combination  of  the  connecting  rod  Q,  and  the  lever  O,  I,  and 
the  shaft  R,  for  connecting  the  mercurial  gauge  T,  T  and  U,  with  the  catch  box  N,  and 
projectiiro  O,  on  the  catch  box,  whereby  the  mercury  in  the  gauge  T,  T,  being  the  weight, 
holds  down  the  safety  valve,  or  sets  it  at  liberty,  by  the  pressure  of  steam  from  the  pillar 
£,  and  swivel  S,  8,  said  pillar  being  supplied  wi.h  steam  from  the  boiler  or  boilers,  as  de- 
scribed in  the  specifications. 

'*  3d,  We  also  claim  the  combination  of  the  rod  M,  with  the  spiral  spring  upon  it,  and 
small  pulley  at  the  top  of  it,  with  the  notched  pulley  L,  for  holding  the  catch  box  together, 
80  long  as  the  full  part  of  the  pulley  L,  is  on  the  small  pulley,  or  setting  it  at  liberty, 
when  that  part  of  the  pulley  that  is  cut  out  comes  opposite  the  small  pulley,  and  thereby 
allowing  it  to  ascend,  as  described  in  the  specification.'' 


65.  For  an  Improvement  in  Ploughs,-  Elijah  Goldthait,  Fort  Wayne,  Indiana,  Novem- 
ber 25. 

Claim, — "  What  I  claim  as  my  invention  is,  first,  the  cutter  C^  or  its  equivalent,  to 
separate  the  sward  for  the  first  furrow  at  a  proper  distance  from  the  coulter,  acted  upon 
by  the  prop  a^,  and  lever  C*,  or  their  equivalents. 

"  2d,  Is  the  piece  D^  fastened  to  the  heel  of  the  mould-board,  in  combination  with  the 
cutter  C**,  to  turn  wide  furrows. 

*'  3d,  Is  the  mode  of  connecting  the  tongue  and  plough,  respectively,  to  the  axle,  by 
means  of  the  links  and  the  loose  tenon  on  the  tongue,  substantially  as  described,  so  as  to 
fiUow  the  team  to  walk  entirely  aside  from  the  furrow,  or  direct  course  of  the  plough,  in 
ploughing  prairie,  marsh,  or  other  land,  with  soft  under  strata,  and  make  the  plough  run 
smoothly  and  work  well;  and  so  as  also  to  enable  the  ploughman  to  take  an  extraordinarily 
wide  furrow,  with  oae  member  of  the  team  walking  in  the  furrow,  with  a  common  yoke, 
thus  diiipensing  with  the  long  yoke  now  commdnly  used  for  that  purpose. 

"  4th,  Is  the  rope  D,  and  lever  D*,  or  their  equivalents,  in  combination  with  the  mode 
of  connecting  the  tongue  and  plough  to  the  axle,  substantially  as  described,  for  the  pur- 
poses set  forth  in  the  within  specification.'' 


^6.  For  an  Improvement  in  Centrifugal  Sugar  Drainers;    Daniel  King,  Brooklyn, 
New  York,  November  25. 

Claim, — *'  What  I  claim  is,  centrifugal  machines  for  separating  fluid  firom  other  mat- 
ter, constructed  and  operating  as  herein  set  forth,  with  detachable  vessels  containing  the 
substance  to  he  operated  upon,  irrespective  of  the  exact  mode  of  attachment,  the  number 
of  vessels  used,  or  their  form." 


€7.  For  an  Improved  Method  of  Operating  Rudders;  Thomas  H.  Mortimer  and  James 
Gardiner,  Charleston,  South  Carolina,  November  25 ;  patented  in  France,  June  1 1, 
1851. 

"  This  invention  consists  in  certain  means  to  be  employed  in  vessels  steered  by  two 
rudders,  one  on  each  of  the  stem  post,  for  the  purpose  of  controlling  the  said  rudders  and 
bringing  either  one  into  operation,  while  the  other  is  stationary." 

Claim* — **^  Having  thus  fully  described  our  invention,  we  will  proceed  to  state  what 
we  claim  as  new :  We  claim  controlling  the  operation  of  the  rudders,  in  such  a  manner 
as  to  bring  either  into  operation  while  the  other  is  stationary,  by  means  of  the  pins,  or 
studs,  on  their  tillers,  in  combination  with  the  grooves  or  slots,  in  a  wheel  or  disk,  receiv- 
ing motion  upon  an  axis,  or  by  the  equivalents  of  the  same,  substantially  as  herein 
described." 


68.  For  an  Improvement  in  the  Manufacture  of  Door  Knobs ;  Orrin  Newton,  Pitts- 
burgh, Pennsylvania,  November  25. 

Claim. — '*  I  claim  the  combination  and  arrangrement  of  the  arms,  sliding  plate,  springs, 
and  lever,  substantially  as  described,  operating  in  the  manner,  or  ui  any  analogous  way, 
Sot  the  puipoM  set  forth."    . 
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69.  For  an  Improvement  in  Drop  Preaaea;  Milo  Peck,  New  Haven,  Connecticut,  No- 
vember 25. 

Claim, — "  What  I  do  claim  as  my  invention  is,  the  general  arrangement  and  combina- 
tioQ  of  the  crank  and  ehafl  with  its  sweeps,  moving  in  the  same  direction  with  the  moving 
gear  or  pulley,  and  the  ratchet  wheel  joined  together,  and  running  loose  upon  the  shaft  con- 
tUntlj  in  the  same  direction,  substantially  as  I  combine  them,  for  the  pur|K)sc8  herein 
described.  I  also  claim  the  lock,  in  combination  with  its  sweep  and  springs,  and  with  the 
mnk,  to  atop  its  motion  not  too  abruptly,  and  to  hold  it  until  it  is  unlocked,  by  the  Laud 
or  foot  of  tbo  workman,  substantially  as  described." 


70.  For  an  Improvement  in  Cider  MUla;    David  F.  Phillips,  Republic,  Ohio,  No- 
vember 25. 

Claim. — ^*  Having  thus  described  the  portable  cider-mill,  I  wish  it  to  be  under8too<1, 
that  I  make  no  claim  to  originality  of  invention  to  any  part  of  the  mill,  separately  cou«> 
tklered  ;  nor  do  I  claim  as  new,  any  part  of  the  arrangement  of  the  press,  grinding  cylin- 
(Irr,  or  hopper.  But  what  I  do  claim  as  new  is,  first,  the  arrangement  of  the  parallel 
slicing  knives,  in  combination  with  the  reciprocating  follower,  made  as  described,  with 
dkinneU  and  ribs  on  its  inclined  face,  when  used  with  a  grinding  cylinder,  and  concave, 
made  and  arranged  as  described  and  represented,  for  first  slicing  the  apples,  and  then  de- 
livering the  sUces,  successively,  to  the  grinding  cylinder,  to  be  reduced  to  pumice,  in  tho 
manner  herein  described." 


71.  For  an  Improvement  in  Shingle  Machines;  Franklin  Skinner,  Dunkirk,  New  York, 
Norembor  25« 

**The  nature  of  this  invention  consists  in  constructing  a  shingle  riving  and  shaving 
machine,  with  such  devices  and  peculiarities,  that  it  may  rive  shingles  of  any  required 
thi^Lness,  even  from  timber  whose  grain  is  crooked  or  irregular;  and  that  will  shave  shin- 
eln  on  both  sides  at  one  motion,  accurately  preserving  the  longitudinal  centres  thereof^ 
eren  when  the  grain  of  the  timber  is  winding;  and  that  wiU,  moreover,  shave  shingles  of 
a  uniform  thickness  for  a  part  of  the  length  thereof,  according  to  the  option  of  the  ope- 
rator, and  wedge-shaped,  or  tapering,  for  the  rest  of  the  length  thereof." 

Claim, — '*WhatI  claim  as  my  invention,  are,  first,  the  peculiar  form  and  mode  of  ad- 
justing of  the  riving  plate  E,  the  same  being  self-adjusting,  by  means  of  the  spring  F, 
t^Kin  which  it  rests,  and  the  end  of  the  plate  contiguous  to  the  riving  knife,  being  bent 
upward,  (to  accommodate  irregularities  in  the  grain  of  tlie  shingle  timber,)  as  herein 
ipecified. 

**^d.  The  employment  (in  combination  with  a  shingle  shaving  machine)  of  the  rolls  T, 
lever*  x,  £,  hanging  rods  X,  spring  k,  and  bent  lever  p,  or  their  equivalents;  the  whole 
being  arranged  and  operated  in  the  manner  and  for  the  purpose  herein  described;  the 
levers,  rod  and  spring  acting  upon  the  rolls,  and  pressing  them  uniformly  towards  each 
other,  for  the  purpose  of  unwinding  or  straightening  the  rived  shingle,  in  the  first  instance, 
and  the  bent  lever,  (being  operated  by  the  motion  of  the  connecting  rod  R,  and  acting 
upon  the  spring  ^,)  having  the  effect  of  increasing  the  force  or  pressure  of  the  rolls  upon 
the  shingle,  (as  the  latter  passes  between  them,)  for  the  purpose  of  preventing  the  split- 
ting of  the  shingle,  in  advance  of  the  cutters,  as  they  approach  the  thin  end  of  the  diin- 
gle,  as  herein  set  fiorth." 


72.  For  an  Improved  Valve  for  Oaeillating  Engines;  Wm.  M.  Smith,  Georgetown, 
Diatrict  of  Columbia,  November  25. 

Claims — **1  do  not  claim  the  circular  valve,  nor  the  manner  of  reversing  the  engine  by 
turning  the  valve.  Bat  what  I  claim  as  my  invention  is,  the  arrangement  of  the  piston 
valve  with  a  ground  face,  in  a  qrlindrical  steam  chest,  bM  described  above,'  by  which  tha 
neeeMitj  of  packing  about  the  trunnion  and  plummer  block  is  avoided,  comequently 
■iving  much  friction  in  the  trunnion." 


T3.  For  an  Improvement  m  Railroad  Car  Brakes;  Francis  A.  Stevess,  Burlmgton, 
YenBooti  Ifovomber  26« 

Cfaiw,.   >*What  I  daim  m  my  mventioik  is,  the  comhiiiAtiAii  tnd  wmngeiaciiA  d  likA 
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leverSf  link-rods,  and  shoes,  or  rubbers,  substantially  as  herein  described,  whereby-  each 
ivbcel  af  both  trucks  of  a  car  is  retarded  with  aii  uniform  force,  when  the  brake  is  put 
into  operation."- 

Re-isst7es  tor  Nofkxbxr,  1851. 

1.  Tot  Improvementa  in  ike  Screw  Wreneh;  Solyman  Merrick,  Springfield,  Massachu- 
setts; patented  August  17,  1835;  re-issued  November  25,  1851. 

Claim. — "What  1  claim  as  my  invention  is,  combining  with  a  wrench,  in  which  the 
inner  jaw  slides  on  a  bar  permanently  attached  to  the  outer  jaw,  and  making  part  of,  or 
permanently  attached  to  the  handle,  substantially  as  described,  a  screw  thread  and  nut 
connecting  the  movable  jaw  with  the  said  bar,  between  the  said  movable  jaw  and  that 
part  of  the  handle  grasped  by  the  o|>erator,  in  the  manner  and  for  the  purpose,  substan- 
tially as  described.  I  also  claim  the  arrangement  of  the  screw  upon  the  two  circular  edges 
of  the  flat  bar,  in  the  manner  and  for  the  purpose  herein  described." 


Desioxs  for  Xotember,  1851. 

1.  For  a  Design  for  Staves;  J.  W.  Gibbs,  Albany,  New  York,  Assignor  to  North,  Har- 
rison &,  Chase,  Philadelphia,  Pennsylvania,  November  11. 

'Claim. — ^**What  I  claim  as  my  invention  is,  the  ornamental  design  for  a  stOYe,  as 
herein  described,  and  as  represented  in  th^  annexed  drawings." 


2.  For  a  Design  for  Iran  Railings;  Frederick  Fitzgerald,  Assignor  to  Silas  C.  Her- 
ring and  John  Ryer,  City  of  New  York,  November  18. 

Claim. — "What  I  claim  as  my  invention  is,  the  design,  arrangement,  and  configuration 
of  the  several  ornaments  composing  the  balustrade  and  step  railing,  branching  or  leading 
therefrom,  as  represented  and  described." 


3.  For  a  Design  for  Parlor  Siove  Plaits;  Apollos  Richmond,  Assignor  to  A.  C.  Bar- 
stow  &.  Co.,  Providence,  Rhode  Island,  November  18. 

Claim. — "What  I  claim  as  my  production  is,  the  new  design,  consisting  of  the  mould- 
ings, ])ancls,  and  ornamental  configurations,  herein  above  described  and  represented  in  the 
drawings,  respectively  for  the  top,  front,  and  end  plates  of  a  parlor  stove." 


4.  For  a  Design  for  a  Hat  Stand;  Charles  Muller,  Tompkinsville,  New  Yoric,  Novem- 
ber 18. 

Claim. — "What  I  claim  as  my  inventioh  is,  the  design  and  configuration  of  a  hat 
Btand,  representing  a  Triton,  or  similar  figure,  holding  up  the  branches  of  a  plant,  in  the 
manner  aforesaid,  with  the  basin  lying  in  a  bed  of  leaves  or  flowers,  all  arranged  sub- 
stantially aa  abovo  described  and  set  forth." 


6.  For  a  Design  for  a  Parlor  Stove;  Ezra  Ripley  and  N.  S.  Veddcr,  Asdgnors  to.  Low 
&  Hicks,  Troy,  New  York,  November  25. 

Claim. — "What  we  claim  is,  the  design  and  configuration  of  a  parlor  stove,  substan- 
tially the  same  as  herein  described  and  represented  in  the  annexed  drawing." 


DECEMBER. 

1.  For  Improvements  in  Looms  for  Weaving  Bags;  Cyrus  Baldwin,  Manchester,  New 
Hampshire,  December  2;  ante-dated  August  30,  1851. 

Claim. — **What  1  claim  as  my  invention  is,  first,  placing  the  cams  upon  one  or 
inorc  shafts,  in  such  a  manner  that'they  can  be  moved,  so  as  to  change  their  relative  posi- 
tion in  regard  to  ca-h  other,  with  or  around  the  shaft,  if  upon  separate  shafts,  or  around 
rtke  ahafty  if  upon  Im  same  thaSL,  in  combinMion  with  the  devices,  aabttantiallj  auch  aa 
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9n  hmin  described,  of  their  equivalenU,  for  reletsing,  changing,  and  holding  said  cams, 
IS  may  be  required,  for  the  purposes  set  forth  in  the  foregoing  specification. 

*"  2d,  Is  the  pin  v,  en  the  spring  fi,  in  combination  with  the  pawl,  m,  or  their  eqniTa- 
IsDts.  to  force  back  the  rod  d^,  and  propel  the  wheel  I,  by  the  pin  d^,  acting  against  the 
inclined  sides  of  the  notches  A',  A*,  so  that  the  pin  cP  will  fall  back  on  the  groove  d^,  and 
tlluvr  the  wheel  I,  to  be  propelled  by  the  pin  e*J* 


1  For  an  Improved  Hand  DrUl{  Wm.  Bushnell,  City  of  New  York,  December  S. 

Claim. — ^  What  I  claim  as  my  inTention  is,  the  combination  of  the  helical  spring  with 
the  screw  upon  the  drill  shaft,  and  the  opening  and  closing  nut  or  screw  nippers,  the 
whole  being  applied  in  the  manner  substantially  as  described,  and  operating  for  the  pur- 
pose of  controlling  all  the  required  moTcments  of  the  drill,  in  the  line  of  the  axis  of  its 
revolution,  in  giving  it  the  pressure  upon  its  work,  controlling  the  said  pressure,  and  with- 
dnwing  it  from  its  work,  as  herein  fully  set  forth." 


3.  For  Improvementt  in  Hurdle  Fences,'  Cyrus  C.  Cole,  RushviUe,  New  Yoik,  De-' 
cember  2. 

Claim. — ^"Having  thus  folly  described  my  improved  fence,  what  I  claim  therein  is,  the 
method  of  locking  and  supporting  the  same,  by  means  of  the  notched  sills  and  lock  braces, 
u  herein  described." 


4.  For  an  Improvement  in  Maehinee  for  Crimping  Package  Papers  for  Soda  PoW' 
ders,  A[C.i  Carios  A.  Cook,  Lowell,  Massachusetts,  December  2. 

Claim. — ^  What  I  claim  is  my  invention  is,  the  combination  and  arrangement  of  the 
ioz&ces,  /,  u,  r^w,  x,p,  b,  a,  c,  d,  in  the  manner  substantially  as  represented  in  the  draw- 
ings, and  for  the  purpose  of  folding  the  paper  in  a  trough-like  shape,  and  in  other  respects 
ooavenient  for  being  filled  with  powder,  and  folded  together." 


5.  For  an  Improvement  in  Railroad  Switches^-  William  N.  Raines,  Thomson,  Georgia, 

December  2. 

Claims — ^"Having  thus  described  my  invention  and  improvement,  and  pointed  out  the 
difiierence  between  the  same  and  other  railroad  switches,  what  I  claim  therein  as  new  is, 
Ist,  the  combinatk>n  of  the  stationary  single  casting  c,  with  the  single  casting  or  switch 
g,  each  having  a  g^aid  on  the  inside  thereof^  whereby  the  said  permanent  single  station- 
ary casting  e,  is  made  to  subserve  the  purpose  of  the  ordinary  frog  and  auxiliary  switch, 
in  connexion  with  the  turn-out  side  of  the  main  track,  as  described. 

**2d,  I  also  claim,  providing  the  movable  casting  g,  on  the  inside  thereof,  with  a  guard 
«,  for  the  purpose  of  guiding  the  train  of  cars  over  the  switch,  in  a  straight  line,  when 
running  in  the  direction  of  the  arrow  y*,  and  thus  prevent  the  can  from  passing  on  to 
the  turn-out  rails,  when  the  switch  is  m  the  position  shown  in  fig.  2;  the  projection,  or 
frog  /,  being  of  sufikient  length,  in  connexion  with  guard  m,  to  guide  ths  train  on  to 
the  main  rail  a,  as  described." 

6.  For  an  Apparatus  for  Propelling  and  Steering;  John  C.  fr.  Salomon,  Cincinnati, 

Ohio,  December  S* 

'The  nature  of  my  invention  consists  in  forming  water-ways  in  the  rudder,  and  ap- 
pending thereto  a  submerged  water  wheel  and  propelling  wheel,  or  wheeb,  to  be  worked 
by  a  force  of  water  through  said  water-weys." 

Claim  ^^^^1  do  not  daun  the  peculiar  wheel  here  used,  as  a  water  wheel  and  propeller; 
but  what  I  cfaum  as  my  invention  is,  the  combination  of  the  water-ways  in  the  rudder, 
with  a  water  wheel  and  submerged  propeller,  to  be  operated  by  hydraulic  pressure,  for 
peopefling  and  steering  vessels,  substantial^  as  herein  set  forth." 


7.  For  an  Impro9ed  Lock  for  Safes,  Ac^t  F.  C.  Goffin,  Assignor  to  Charles  J.  Gaylsr, 
Cily  01  N OUT  x  cnkf  DecembsT  %m 

"Mj  in^wtion  eondfU  in  amnging  tad  eombimng  a  *tal«i'  with  a  ■tiiM  of  tamUeiiy 
Tn.  XZm^-Tam  8uuH^-Jf«.  I^^amvamt,  IMS,  % 
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■aid  talon  having  a  stud  upon  it,  and  so  arranged  that  when  the  stud  is  within  a  curved 
slot  in  the  tumblers,  the  key  may  act  upon  the  talon  and  bolt;  but  when  the  stud  is  thrown 
out  of  the  curved  slot,  and  above  the  outer  surfaces  of  the  tumblers,  the  key  cannot  act 
upon  the  bolt;  the  stud  therefore  must  be  brought  within  the  curved  slots,  before  the  bolt 
can  be  withdrawn  or  acted  upen  by  the  key:  this  arrangement  effectually  prevents  the 
lock  from  being  picked." 

Claim. — "I  do  not  claim  the  knobs  D,D,  and  collars  E,E,  with  the  numbers  on  them, 
for  the  purpose  of  serving  as  indexes,  as  they  have  been  previously  used;  neither  do  I 
claim  a  series  of  tumblers,  as  those  described,  for  these  have  also  been  previously  used. 
But  what  I  do  claim  as  new  is,  the  HaJon'  N,  with  the  stud  q,  attached  to  it,  in 
combination  with  a  series  of  tumblers  O,  having  culred  slots  o,  in  them;  said  talon  and 
tumblers  operating  as  described,  viz:  the  talon  being  thrown  up  by  the  key,  during  th« 
■econd  revolution,  and  the  stud  q,  in  consequence,  placed  on  the  other  side  of  the  tum- 
blers, the  talon  being  held  up  by  the  catch  P,  the  catch  y,  on  the  talon,  bearing  against 
the  stump  z,  and  preventing  the  bolt  from  being  moved  back  or  withdrawn;  the  talon  N, 
requiring  to  be  let  down  when  the  bolt  is  to  be  withdrawn,  so  that  the  stud  ^,  may  work 
or  slide  in  the  curved  slot  o,  in  the  tumblers,  and  catch  y,  be  free  from  the  stump  z,  the 
l>it  of  the  key,  in  turning,  acting  upon  the  end  of  the  talon  and  shooting  back  the  bolt, 
substantially  as  described." 

8.  For  Improvements  in  Railroad  Car  7)ruck$;  Benjamin  Hinkley,  Troy,  New  York, 
December  2. 

Claim, — "Having  thue  fully  described  my  invention,  what  I  claim  therein  as  new  is, 
hanging  the  frame  of  a  six-wheel  truck  immediately  on  the  centres  of  the  front  and  rear 
«xles  by  a  shank  and  socket,  and  to  the  centre  axle  by  guides,  in  combination  with  hori- 
xontal  diagonal  or  other  bracing,  connecting  and  operating  said  wheels,  so  that  they  may 
•djust  themselves  to  any  lateral  curvature  in  the  trr.ck,  and  at  the  same  time  allow  either 
of  the  ^ets  of  wheels  to  pass  over  any  obstruction,  without  raisuig  the  other  sets  from  the 
track;  and  for  the  purpose,  also,  of  allowing  the  set  from  which  the  weight  is  removed,  to 
•tiir  retain  its  position  on  the  track,  for  guiding  the  others,  as  herein  fully  set  forth  and 
described." 


9w  For  an  Improvement  in  Steam  Carnages  for  Railways!  Joseph  H.  Moore  and  Wil- 
liam P.  Parrott,  Boston,  Massachusetts,  December^S. 

Claim. — '*Now  we  wish  it  distinctly  understood,  that  wo  do  not  claim  the  combination 
of  m  steam  engine  with  the  axles  or  body  of  a  carriage;  nor  do  we  claim  any  arrangement 
of  it,  by  which  it  is  directly  applied  to  a  'fixed'  axle,  or  one  so  connected  directly  with  the 
carHage  body,  that  other  than  a  rotary  motion,  it  can  have  no  horizontal  and  rocking 
movements  independently  of  the  same.  But  what  we  do  claim  as  our  invention  or  im- 
provement is,  the  arrangement  or  arranging  the  steam  engine  directly  on  a  movable  truck 
fimne  of  a  'long  car'  or  carriage,  in  combination  with  arranging  the  boiler,  or  steam  gene* 
rator,  on  or  in  the  carriage  body  or  frame,  and  connecting  the  engine  and  steam  generator 
by  a  flexible  pipe,  or  pipe  having  a  ball  and  socket,  or  other  equivalent  connexion  or  joint, 
such  as  will  allow  of  all  the  necessary  rotary  and  rocking  movements  of  the  truck  frame 
and  carriage  body;  the  whole  being  substantially  as  herein  before  described." 


10.  For  an  Improvement  in  Expanding  Mandrels;  Walter  Sherrod,  Providence,  Rhode 
Island,  December  2. 

*<The  nature  of  my  invention  consists  in  the  use  of  an  arbor,  having  a  taper  screw  cut 
upon  it,  on  which  is  fitted  an  expanding  shell,  or  nut,  formed  of  segments  or  pieces,  whose 
length  lie  longitudinally  with)  the  arbor,  and  which  are  held  together  by  coiled  springs 
encircling  them." 

Claim, — ^"What  I  claim  as  my  invention  is,  1st,  the  use  of  an  expanding  nut  or  shell, 
formed  in  segments,  whose  interior  faces  have  portions  of  a  screw  thread  cut  thereon, 
which  fit  within  and  correspond  with  the  thread  of  a  taper  screw  of  the  mandrel. 

**2d,  The  manner  of  holding  together,  or  retaining  in  their  places,  the  several  segments 
of  the  expanding  shell  or  nut,  by  means  of  a  coiled  spring  or  springs,  encircling  the  seg- 
ments, and  made  of  sufficient  length  to  admit  of  the  nut  expanding,  without  destroying 
tho  confinement  or  hold  of  the  segments,  as  described." 
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11.  For  Improvements  in  Machines  far  Stretching  and  Drying  Cloth;  Thomas  Bar- 
Towa,  Dedham,  Mjuaachasetts,  December  2. 

Claim, — ^*<What  I  claim  as  my  invention  is,  the  combination  of  the  two  winding  and 
lengthwise  stretching  contrivances,  or  stretchers,  the  two  widthwise  rotary  strctchcis,  and 
the  three  or  any  other  suitable  number  of  dryimg  cylinders,  substantially  as  described,  so 
as  to  enable  a  person  to  cause  a  piece  of  cloUi  to  pass  in  one  direction  over  and  around 
the  drying  cylinders,  and  next  in  the  opposite  direction,  as  many  times  as  may  bo  desira- 
ble, in  order  to  stretch,  dry,  and  finish  the  same,  to  the  extent  that  may  be  required." 


12.  For  an  Improvement  in  the  Mode  of  Papering  Pins;  Chaunccy  0.  Crosby,  New 
Haren,  Connecticut,  December  2. 

Claim* — "I  do  not  claim  the  crimps  that  the  pins  are  inserted  through;  neither  do  I 
claim  rolling  up  the  paper  of  pins  from  both  ends  to  the  centre,  that  being  old  and  well 
known.  But  what  I  do  claim  as  my  invention  is,  the  new  mode  of  papering  pins,  sub- 
stantially as  herein  described.  I  claim  the  new  manufacture  of  'book  pins/  formed  by 
folding  the  paper  in  parallel  folds  at  regular  distances  from  each  other,  producing  fan-like 
or  zigzag  folds,  which  allows  the  paper  of  pins  to  be  closed  into  compact  form,  "without 
rolling  or  winding,  for  the  purposes  herein  set  forth." 


13.  For  an  Improvement  in  Machines  for  Working  Clay;  Daniel  and  George  Duche* 
min,  Cincinnati,  Ohio,  December  2. 

Claim. — ''What  we  claim  as  our  invention  is,  1st,  the  fixed  double  eccentric  cams,  I, 
J,  in  combination  with  the  pitmans  J,  J*,  attached  to  the  slides  K,  K*,  and  by  means  of  I^, 
LS  giving  motion  to  the  pawls  M,  M^  and  through  them  to  the  rack  Q,  and  the  wheel  £, 
for  the  purposes  herein  set  forth  and  described. 

**2d.  We  claim  the  particular  arrangement  and  combination  of  machinery  set  forth  and 
deccribcd  in  figs.  2,  3,  and  4,  in  combination  with  the  tcmpcriiig  wheel  £,  fig.  1,  espe- 
cially the  double  eccentric  I,  I,  and  the  pitmans  or  connecting  rods  J,  ond  J',  the  slides K, 
and  K',  with  the  pawls  M,  MS  the  connecting  bar  O,  the  shilling  rod  P,  and  the  rack  Q, 
as  applied  to  tempering  clay,  for  making  brick,  or  any  other  purpose,  or  any  equivalent 
device  or  arrangement  of  machinery,  for  accomplishing  the  some  purpose,  substantially  is 
the  same  manner." 


14.  For  an  Improvement  in  Tailors'  Measures;   James  Maglnnis,  Lockport,  New  York, 
December  2. 

Claim. — ''What  I  claim  as  my  invention  is,  the  gauge  designated  by  the  letters 
A  and  8,  in  the  drawings;  this  gauge  has  two  arms  slit  through  the  centre,  from  the  cross 
bar  down,  as  illustrated  by  fig.  1,  in  the  drawings;  the  front  arm  extends  up  and  forms  a 
semi-circle  over  and  around  the  top  of  the  inner  arm;  this  semi-circle  is  slit  through  the 
centre,  and  forms  a  way  for  the  two  shoulder  straps,  which  arc  attached  by  a  pivot  to  the 
top  of  the  inner  arm  to  turn  on,  with  screws  to  set  them  to  the  desired  place;  the  semi- 
circle is  designated  by  the  lettei^  D,  in  the  drawings;  this  gauge  moves  horizontally  on 
strap  E,  firom  the  front  backward,  or  \'ice  versa,  until  it  strikes  the  front  of  tlie  arm  hole, 
and  locates  the  same,  and  is  set  by  screws  to  the  desired  place;  again,  this  gauge  can  be 
drawn  perpendicularly,  so  as  to  increase  the  length  of  the  shoulder,  for  a  very  full  breasted 
man,  or  contracted  so  as  to  fit  a  hollow  breasted  man." 


15.  For  an  Improvement  in  Winding  Watches;  Theodore  Noel,  Memphis,  Tennessee, 
Decembers. 

Chum. — "What  I  claim  as  my  invention  is,  the  application  to  watches,  of  the  machine 
keys,  sabstantialty  as  herein  described  and  illustrated  by  the  accompanying  drawings, 
whidi  keys  ud  tfaoir  boxes  are  enclosed  by  the  watch  case  and  form  a  part  of  the  watch, 
tendering  the  use  of  the  ordinary  watch  key  unnecessary,  witliout  the  expense  and  great  fric- 
tion of  the  coaij^cated  machinery  heretofore  used  for  the  same  object." 
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16.  For  »n  Improvement  m  Carriage  Perch,'  Lewis  E.  Stilwell,  FranklinTille,  New 
York,  December  2. 

C  aim^-^'WhsX  I  claim  as  my  invention  is,  constructing  the  front  extremity  of  the 
perch  so  as  to  form  a  spindle,  which  passes  through  a  tube  on  the  turning  plate,  to  connect 
it  with  the  front  axle-tree,  and  at  the  same  time  to  form  a  hinge,  on  which  the  front  axle- 
tree  can  rock,  the  latter  being  a  new  duty  additional  to  that  which  the  forward  extremity 
of  the  perch  has  heretofore  performed;  thus  increasing  the  efficiency,  without  increasing 
the  complexity  or  cost  of  the  coupling." 


17.  For  an  Improvement  in  Machines  for  Boring  Hold  in  Posts s  Thomas  T.  Strode, 

Coatesville,  Pennsylvania,  December  2. 

Ckdm, — ^"Having  thus  described  my  improvements  on  the  machine  for  boring  holes  in 
posts  for  fencing,  what  I  claim  therein  as  new  is,  combining  the  pivoted  bar  R,  provided 
with  a  catch  and  inclined  plate  S  T,  and  long  arm  Y,  and  stop  or  pin  p,  with  the  g^uge 
bar  U,  provided  with  rows  of  pins  g^  and  mounted  in  bearingpi  in  the  inclined  carriage  G, 
whereby  the  movement  of  the  latter  is  regulated  in  moving  the  timber  laterally  in  boring 
a  series  of  holes  as  described  in  the  specification. 

**!  also  claim  the  combination  of  the  pivoted  beam  P,  inclined  plane  5,  inverse  half  nut 
screw/,  and  propelling  screw  shaft  M,  whereby  the  carriages  are  made  to  advance  toward 
the  boring  tool,  and  is  disengaged,  for  the  purpose  and  in  the  manner  described  and  repre- 
sented. 

^\  do  not,  however,  intend  to  confine  my  claim  to  the  precise  construction  described  in 
the  foregoing  specification,  but  to  use  such  a  form'  of  construction  as  may  be  the  best 
adapted  to  accomplish  the  desired  object  by  means  substantially  the^  same.  Neither  do  I 
claim  any  portion  of  the  machine  above  described,  that  has  been  j^actised  successfully  by 
othe^,  prior  to  its  being  invented  by  myselfl" 

18.  For  an  Improved  Foundry  Apparatus/  Chapitaan  Warner,  Louisville,  Kentucky, 

patented  in  Englai^cl,  October  1849;  December  2. 

Claim. — ^''Having  thus  described  my  improvements  in  the  art  of  founding,  what  I  claim 
therein  as  new  is,  Ist,  The  method  of  making  moulds  for  castings,  by  impressing  the 
pattern  into  a  measured  quantity  of  sand  contained  in  m  fiask,  constructed  with  steps  or 
protuberances  and  depressions,  substantially  as  herein  described,  so  that  the  mould,  when 
finished,  may  be  surrounded  by  sand  varying  in  thickness,  in  proportion  to  the  different 
degrees  of  compression  which  it  receives  by  the  impression  of  the  pattern,  in  order  that 
the  density  or  hardness  of  the  face  of  the  mould  may  be  rendered  more  uniform,  substan- 
tially as  herein  set  forth. 

''Sd,  I  claim  the  method  of  charging  the  half  flask  with  the  requisite  quantity  of  sand, 
to  form  a  half  mould,  by  surmounting  said  flask  with  a  hopper,  and  passing  the  two  to 
and  fro  beneath  a  sand  box,  substantially  as  herein  described. 

*'3d,  I  claim  the  method  of  detaching  the  hopper  from  the  flask  after  the  mould  is 
formed,  and  of  applying  it  thereto  before  the  sand  is  introduced,  substantially  as  herein 
describe<L 

''4th,  I  claim  the  method  of  applying  facing  sand  to  the  flask,  prior  to  the  formation  of 
the  mould,  by  means  of  apparatus,  substantially  as  herein  described. 

*'5th,  I  claim  the  methoa  of  tempering,  distributing,  and  sifting  moulding  sand  by  means 
of  machinery  operating  substantially  as  herein  described. 

'*6th,  I  claim  the  core  spindle,  constructed  substantially  as  herein  described. 

"Tth,  I  claim  'the  method  of  filling  a  series  of  flasks  with  melted  metal  by  a  single  sprue 
by  means  of  a  sprue  case,  with  which  the  flasks  are  connected,  substantially  as  herein  set 
forth. 

*'8th,  I  claim  the  combination  of  apparatus  for  tempering  the  moulding  sand  apparatus 
for  distributing  the  tempered  sand,  and  sifting  it  into  the  sand  reservoir,  and  apparatus  for 
supplying  to  the  flask  a  measurcNd  quantity  of  sand  from  the  reservoir,  with  a  flask  and 
pressing  apparatus,  whereby  the  sand  is  worked  and  the  mould  produced  by  machinery 
operating  substantially  as  herein  set  forth." 

19.  For  an  Improvement  in  Running  Gear  of  Locomotives i  Ross  Winans,  Baltimore, 

Maryland,  December  2. 

Claims — ^''What  I  claim  as  my  ioTention  is,  the  nse  of  steel  fprings  for  the  support  of 
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the  weight  carried  by  the  driving  wheels  of  a  locomotive  engine,  in  combination  with 
bearing  or  supporting  wheels,  placed  both  liefore  and  behind  the  aforesaid  driving  wheels, 
which  bearing  wheels  support  a  portion  of  the  weight  of  the  engine,  through  the  medium 
of  PteeU  air,  india  rubber,  or  other  springs,  {>ossessing  the  ))ro})crtics  herein  described  as 
belonging  to  steel  springs  as  distinguished  from  steam  springs,  for  the  purpose  set  forth  in 
the  specification. 

^I  also  claim  tlie  employment  of  steam  springs  or  steam  pressure  o])erating  separately 
bom  the  propelling  cylinders,  for  the  purpose  of  varying  the  pressure  of  the  driving  wheels 
of  a  locomotive  engine  upon  the  rail  of  the  road,  in  combination  with  bearing  or  svp-^ 
porting  wheels  placed  both  before  and  behind  the  aforesaid  driving  wheels,  which  bearing 
irbeels  supi>ort  a  portion  of  the  weight  of  trs  engine,  through  the  medium  of  steel,  air, 
irtiiia  rubber,  or  other  springs,  possessing  the  properties  herein  described,  belonging  to  steel 
springs,  as  distinguished  from  steam  springs,  for  the  purpose  set  forth  in  the  specification.'* 

20.  For  an  Improvement  in  Apparatus  for  Opening  and  Closing  Gates,-  Enoch  Wool- 
man,  Damascoville,  Ohio,  Deceml>er  2. 

f^laim. — "Having  thus  descril)ed  my  improved  gate,  what  I  claim  therein  as  my  inven- 
tion is,  making  a  blank  space  on  the  lever  o,  and  vibrating  it  so  fur  as  to  disengage  the 
rocs  upon  it  from  the  cogs  upon  the  plate  /,  so  that  the  gate  may  be  opened  and  closed 
liy  pcr^on8  on  foot  without  the  aid  and  without  operating  the  lever  o,  in  combination  with 
ttie  connecting  of  the  bar  d,  or  latch,  to  the  lever  o,  by  the  rope  gy  so  as  to  unlatch  the 
irate,  when  the  lever  o,  vibrates  before  the  cogs  on  the  lover  o,  gear  into  the  cogs  upon  tlie 
plate  /,  to  open  the  gate,  substantially  as  described.'* 
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Lxperiments  on  the  Conducting  Powers  of  Wires  for  Voltaic  Ekctriciiy, 

By  C.  L.  Dresser,  Esq* 

The  instrument  used  in  these  experiments  was  the  glass  thread  galva- 
nometer of  Ritchie,  described  in  tlie  Philosophical  Transactions.!  This 
instrument,  tliough  one  of  the  most  perfect  kind,  easy  of  construction, 
well  adapted  for  the  measurement  of  electro-magnetic  forces,  and  ex- 
tremely accurate,  has  not  received  that  attention  from  scientific  men  to 
which  the  facility  of  its  use  entitles  it.  Requiring  no  calculation,  a  vast 
number  of  experiments  may  be  read  oS  in  rapid  succession. 

A  few  alterations  were  made  in  its  construction. 

1.  The  graduated  card  placed  under  the  needles  was  discarded  as 
being  no  measure  of  the  forces  exerted,  and  a  plain  card  with  a  black 
mark  under  the  centre  of  influence  of  the  conducting  wires  substituted* 
To  this  mark  the  needles  were  carefully  adjusted  at  every  experiment. 

2.  The  graduated  card  at  the  top  was  enlarged  to  five  mches  diameter, 
and  carefully  graduated  to  degrees ;  and  by  an  index  traversing  this 
card,  the  degrees  of  torsion  necessary  to  bring  the  deflected  needle  ver- 
tical to  the  black  mark  on  the  lower  card  was  read  ofi*  easily  to  a  fraction 
of  a  degree. 

3.  Tbe  graduated  plate  turned  oii  its  own  axis,  independently  of  the 
axis  of  the  glass  thread,  rendering  the  adjustment  of  the  needles  easy 
and  perfect. 

4.  The  needles  were  considerably  increased  in  size,  and  highly 
magnetized. 

With,  these  alterations,  the  iction  of  the  galvanometer  was  certaia 

*  Fram  the  London,  Edinbargb»  and  DaWhi  Pbiloa,  Maguane,  Septemhsi,  1%&\. 
t  PhilooifbieAl  7!mmtct/<m^  I860,  p,  218. 
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and  delicate,  retummg  afier  even  a  deflexion  of  a  thousand  degrees,  or 
three  times  round  the  card,  vith  certainty  to  the  index  mark  on  the 
lower  card;  and  the  same  experiment  repeated  corresponding  to  the 
fraction  of  a  degree. 

The  battery  used  was  my  gas-carbon  battery,  and  the  following  means 
were  adopted  to  keep  it  constant : 

1.  The  nitric  add  cell  was  filled  with  the  acid  of  commerce,  but  the 
zinc  cell  only  half  filled  with  dilute  sulphuric  acid. 

2.  The  prism  of  carbon  was  suspended  at  its  top  to  a  rack- work,  by 
which  its  immersion  to  a  greater  or  less  depth  was  regulated ;  conse- 
quently, any  required  amount  of  electricity  obtained. 

With  these  precautions,  a  constant  current  of  electricity  was  main- 
tained for  hours ;  rarely  varying,  after  effecting  a  torsion  of  three  or  four 
hundred  degrees,  one  degree  for  hours.  By  this  means  also,  at  all  times 
the  same  amount  of  current  could  be  obtained,  rendering  it  easy  to  re- 
commence the  experiments. 

Tablb  L — Battery  power  400.    Each  wire  toiu  No,  20. 


Feet 

Copper  wire. 

Differences. 

Feet 

Iron  wire. 

Diflferencet. 

1 

398 

1 

330 

2 

380 

18 

2 

280 

50 

3 

365 

15 

8 

240 

40 

4 

363 

13 

4 

'210 

30 

6 

840 

12 

5 

190 

20 

6 

380 

10 

6 

172 

18 

7 

820 

10 

7 

168 

14 

9 

296 

24 

9 

135 

22 

10 

286 

10 

10 

128 

7 

13 

269 

17 

12 

112 

12 

14 

2M 

15 

14 

100 

12 

16 

240 

14 

16 

92 

8 

18 

230 

10 

18 

85 

7 

30 

220 

10 

20 

78 

7 

22 

73 

5 

24 

68 

6 

26 

64 

4 

.     ji 

28 

60 

4 

I'rom  the  above  table  of  experiments,  it  is  evident  that  the  often  quoted 

law  of  the  conducting  power  of  wire  being  inversely  as  the  length  does 

opt  obtain  in  short  lengths.    But  there  is  an  evident  intimation  of  some 

other  law,  and  probably  different  for  different  metals. 

Broke  glass  thread.    New  thread  gives  300^  widiout  altering  battery 


power. 


Tablb  II^ — One  eelL    No.  16  wire. 


Feet 

Qopper. 

Differenoee. 

Iron. 

Difierences. 

1 

282 

256 

2 

275 

7 

235 

21 

3 

268 

7- 

217 

18 

4 

262 

6 

800 

17 

5 

256 

6 

187 

13 

6 

148 

5 

175 

12 

7 

138 

6 

164 

9 

a 

138 

6 

167 

7 
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From  this  table,  compared  with  Table  I.,  it  does  not  appear  that  with 
a  thicker  wire  there  is  any  nearer  approach  to  the  old  law,  but  also  that 
some  other  law  obtains. 

Tabls  Ul^— No.  16  Wire.    Battery  power  400.    Intennty  two  cells. 


FeeU 

Copper. 

• 

Differences. 

Iron. 

Differences. 

1 

400 

355 

2 

391 

9 

320 

33 

3 

382 

9 

294 

26 

4 

476 

6 

270 

24 

5 

370 

6 

252 

18 

Increase  of  intensity  does  not  appear  to  approach  near  to  the  sup* 
posed  law. 

Tablk  I  v. — Wire  measured  with  a  micrometer  in  hundredths  of  an  inch.    Battery 
power  207.     One  foot  of  wire.    Diameter  of  galvanometer  wire  '740  of  an  inch. 


Measure. 

Copper: 
Current  conducted, 

Measure. 

Iron: 
Current  conducted. 

370 
480 
700 
740 

190 
195 
206} 
207 

360 
510 
640 
720 

129 
65 

182 
188 

The  wires  of  iron  and  copper  on  parallel  lines  were  said  to  be  of  the 
same  gauge,  but  the  micrometer  showed  them  to  be  of  very  different 
diameters.  This  table  does  not  coincide  with  the  law  of  the  conduction 
of  wires  of  different  diameters  being  as  the  squares  of  their  diameters. 

Power  of  hydrogen  to  abstract  the  heat  produced  by  the  passage  of  elec* 

tricity. 
Battery  power  410.    Current  through  steel  wire  175  hundredths  of 
an  inch. 

Quantity  conducted. 

^90      ....  wire  red-hot  in  air. 
310    ....     in  hydrogen,  and  invisible  in  the  dark. 
In  this  experiment,  battery  power  not  observed. 

Same  wire  as  above. 

In  air  red-hot     . 220 

In  current  of  air,  quite  cold 270 

It  would  appear  that  die  heating  power  of  a  current  of  electricity 
diminishes  the  power  of  conduction ;  also  that  hydrogen,  by  absorbbg 
the  heat,  has  the  same  effect  as  a  current  of  cold  air. 

Tabls  Vw— A!».  20  wire  placed  in  the  aMndb  of  sulphuric  aeid  thermometer. 


Current 

Degrees  of 

fl 

Battery  power. 

Diffinenoes. 

conducted. 

Difierencet. 

heat. 

Diflerenoee. 

67 

68 

26 

9% 

26 

73 

16 

44 

18 

107 

16 

84 

11 

76 

81 

1S4 

17 

91 

90 

16 

146 

21 

100 

124 

84 

170 

26 

102 

148 

19 

MS 

82 

106 

160 

i        \T        \ 
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These  experiments,  very  tedious  and  difficult  to  conduct,  do  not  ap- 
pear to  indicate  any  particular  law. 

Much  in  this  department  of  electricity  appears  yet  to  be  done,  before 
we  are  able  to  defiae  the  laws  of  conduction,  and  there  are  many  diffi- 
culties to  be  encountered.  It  is  almost  impossible  to  get  wire  of  any 
length,  of  equal  thickness  and  texture.  It  is  also  not  easy  always  to 
obtain  the  same  connexions,  and  the  least  variation  in  this  respect  vitiates 
the  experiments.  Some  of  the  anomalies  in  the  tables  are  to  be  traced 
to  these  causes. 

A  difference  of  temperature  also,  it  appears,  will  affect  conduction. 
Even  bending  the  wire  with  so  delicate  an  instrument  as  the  torsion  gal- 
vanometer, will  affect  the  experiment ;  and  twisting  will  alter  its  powers 
permanently. 


On  a  JVew  Blowing  Engine^  working  at  IUgh  Velocities.    By  Mr.  Archi- 
bald Slate.* 

At  a  former  meeting,  the  writer  laid  before  the  Institution  the  opinions 
which  he  entertained  on  the  subject  of  blowing  cylinders,  proposed  to  be 
driven  at  high  velocities,  concluding  that  there  would  result  thereby  a 
large  economy  in  the  manufacture  of  iron  throughout  the  entire  plant  and 
appliances  of  this  indispensable  machine.     (See  Artizan^  1850,  p.  203.) 

It  was  observed  in  the  former  paper  that,  since  the  application  of  the 
double-acting  movement,  introduced  some  fifteen  years  ago,  the  blowing 
cylinder  has  remained,  up  to  the  present  time,  without  a  single  other  essen- 
tial improvement.  As  left  at  that  period,  it  continues  a  large  and  cumbrous 
machine,  with  complicated  and  slow  motion;  insomuch  that  the  light 
and  elastic  body  of  the  atmosphere  is  driven  through  at  no  higher  velocity 
than  the  more  ponderous  body,  water,  can  be  passed  through  an  ordinary 
pump.  While  the  motive  power  was  derived,  in  most  instances,  from  a 
waterfall,  there  might  indeed  be  alleged  some  semblance  of  a  reason  for 
the  slow  motion  that  has  been  spoken  of;  although,  even  in  such  circum- 
stances, it  is  but  little  conceivable  how  die  intervention  of  machinery,  to 
quicken  the  passage  of  the  lighter  and  elastic  medium,  should  so  long 
have  remained  a  desideratum.  But  the  question  becomes  infinitely  more 
inexplicable,  since  the  motive  power  employed  has  in  almost  every 
instance  been  steam,  itself  a  medium  in  the  highest  degree  lig^t  and 
elastic;  capable,  at  the  same  time,  of  being  wonted  under  a  pressure, 
and  at  a  velocity,  far  beyond  anything  required  at  present,  or  that  proba- 
bly ever  will  be  required  of  the  air  from  a  blowing  cylinder. 

Such  being  the  facts,  and  contemplating  the  power  and  speed  attained 
on*  the  railway  by  locomotive  engines,  the  writer  was  led  to  reflect  that 
a  similar  power  was  at  least  capable  of  being  applied  to  the  blowing 
cylinder;  and,  while  impressed  with  this  train  of  thought,  he  had  occa- 
sion, in  the  latter  part  of  the  year  1848,  to  make  use  of  some  small  9-inch 
cylinders,  driven  by  air  from  a  large  blowing  engine.  It  was  then  re- 
marked, that  these  small  engines,  when  driving  shafts  only,  sometimes 
attained  a  velocity  of  200  revolutions  per  minute,  under  the  ordinary 

•  From  the  London  Artixazi  £»  October,  1851. 
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blast  pressure;  "when  the  idea  suggested  itself,  that  it  might  be  possible 
to  reverse  their  motions,  making  them  blowing  cylinders  in  place  of  air 
enf^ines;  and  this  idea,  on  being  tested,  turned  out  to  be  correct. 

The  cylinder  experimented  on  was  of  nine  inches  diameter,  and  one 
foot  stroke,  and  being  driven  at  the  rate  of  320  revolutions  per  minute, 
discharged  the  air  at  3^  lbs.  per  square  inch,  through  a  tuyere  of  l^th 
inch,  being  exactly  g^^th  part  of  the  area  of  the  blowing  piston..  This 
performance  exceeds,  as  is  well  known,  by  double  its  amount,  that  of 
any  ordinary  engine;  the  total  area  of  the  tuyeres,  with  a  90-inch  blow- 
ing cylinder,  at  a  pressure  of  3^  lbs.,  being  about  fifty  circular  inches, 
vhicn  is  only  j\j  part  of  the  area  of  the  blowing  cylinder. 

Assured  by  the  complete  success  of  this  experiment,  the  writer  pro- 
posed to  construct  a  steam  and  a  blowing  cylinder  of  two  feet  stroke;  the 
cylinder  for  steam  to  be  of  ten  inches  diameter,  and  that  for  blast  of 
thirty  inches;  and  to  couple  them,  if  necessary,  with  a  second  and  similar 
set,  acting  at  ri^ht  angles  upon  a  common  axle;  and  he  is  still  of  opinion 
that  such  would  probably  prove  the  best  arrangement,  as  well  as  the  best 
proportions  to  observe  in  construction. 

But  in  the  actual  experiment,  the  cylinders  proposed  to  be  placed  at 
right  angles  have  not  yet  been  constructed.  The  size  of  that  used,  owing 
to  pecufiar  circumstances,  has  been  considerably  enlarged.  In  1850, 
fiDQing  that  more  air  was  required  for  the  manufactunng  purposes  to 
▼hich  it  was  applied,  the  writer,  and  Mr.  Cochrane,  his  partner,  resolved 
to  make  a  blowing  cylinder  of  such  a  size  as  would  practically  test  the 
qQestion  of  high  velocities;  and  a  steam  engine,  having  a  cylinder  of 
fourteen  inches  diameter,  being  ready  at  hand,  was  fitted  with  a  40-inch 
blowing  cylinder,  and  to  this  engine  the  further  remarks  have  reference. 
The  stroke  is  two  feet;  the  total  weight  of  the  engine  about  six  tons;  the 
boiler  made  use  of  weighed  three  tons,  thirteen  cwt.;  its  length  over  all 
is  twenhr-seven  feet,  having  egg  ends;  its  diameter  four  feet. 

The  nrst  set  of  experiments  were  made  in  presence  of  Mr.  Beyer,  Mr. 
irConnell,  Mr.  Daniel  Gooch,  Mr.  Geach,  Mr.  Evers,  Mr.  Cochrane, 
and  several  other  gentlemen  who  took  an  interest  in  the  proceedings, 
which  were  of  the  following  nature. 

On  the  outlet  pipe  were  placed  four  tuyeres :  two  of  them  2^  inches 
diameter,  and  the  remaining  two  2  inches  diameter,  all  blowing  into  the 
open  air.  The  engine  bemg  run  up  to  its  full  velocity,  reached  145 
strokes  per  minute.  At  this  rate,  the  density  of  the  air  issuing  from  the 
four  tuyeres  approached  nearly  to  five  lbs.  per  inch,  the  engine  remain- 
ing perfectly  noiseless  and  steady,  and  the  blast  being  so  continuous  and 
regular,  that  the  mercury  in  the  barometer  did  not  vary  more  than  one- 
eighth  of  an  inch — ^in  fact,  continued  barely  living  in  the  tube. 

A  variety  of  minor  experiments  followed,  not  necessary  to  be  dwelt 
upon  at  present;  but  it  is  believed  perfectly  warrantable  to  state,  as  the 
result,  that  each  person  present  felt  convinced  that  he  had  seen  exhibited 
a  blowing  machine  of  at  once  a  powerful,  cheap,  and  efficacious  character. 

AJthougfa  Ae  experiments  thus  detailed  were  of  the  most  satisfactory 
description,  and  indeed  had  exceeded  every  expectation  of  a  first  per- 
fbimance^  tfie  writer  nevertheless  felt  convinced,  from  observation  of  the 
woridng,  that  Hui  steam  might  be  considerably  economized;  and  betoi^ 
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.proceediDg  to  apply  it  to  actual  use,  resolved  to  fit  the  engine  with  an 
adjusting  expansive  valve,  by  which  such  economy  might  be  realized. 
When  this  had  been  fitted,  and  the  requisite  attachments  made,  its  M 
complement  of  blast  was  thrown  into  one  fumace,  viz. :  3500  cubic  feet 
of  air  per  minute;  the  pressure  of  the  air  in  *  the  main,  close  upon  the 
engine,  was  a  little  in  excess  of  three  lbs.  to  the  inch;  at  the  tuyeres  on 
the  furnace,  it  was,  if  an)thing,  rather  under  three  lbs. :  but  this  slight 
discrepancy  probably  took  its  origin  from  the  tortuous  character  and 
length  of  the  main,  which  exceed  300  feet;  a  circumstance  which  it  was 
found  impossible  to  avoid,  without  leaving  out  of  consideration  the  ob- 
jects to  which  the  new  blowing  power  is  ultimately  to  be  applied. 

The  engine,  during  the  trial,  varied  from  96  to  100  strokes  per  minute. 
The  steam  from  the  one  small  boiler,  27  feet  by  4,  remained  full  and 
sufficient  for  this  work,  after  the  engine  had  worked  every  day  for  nearly 
a  month,  and  had  been  seen  by  Mr.  Benjamin  Gibbons,  and  several  other 
persons  connected  with  the  iron  trade.  An  opportunity  again  occurred 
of  trying  it  upon  one  furnace,  with  the  same  result  as  above;  this  last 
experiment  was  made  in  the  presence  of  Mr.  Samuel  Blackweil.  With 
regard  to  fuel,  on  a  subsequent  trial,  while  working  in  connexion  with  a 
larger  blowing  engine  of  the  ordinary  sort,  delivering  into  the  mains  3000 
cubic  feet  of  air,  at  a  density  of  3^  lbs.  to  the  inch,  it  was  found  to  amount, 
by  measurement,  to  two  tons  five  cwt.  of  small  refuse  coal  or  slack,  in 
twelve  hours. 

Although  the  writer  does  not  present  the  arrangement  of  the  engine, 
here  given,  as  a  perfect  machine,  he  can  entertain  no  doubt  that  the  de- 
velopment of  the  principle  must  greatly  stimulate  the  production  of  iron. 
It  will  be  perceived  how,  by  the  use  of  blowing  machines,  working  at 
high  velocities,  the  expense  of  plant  and  machinery  for  blowing  a  furnace 
may  be  reduced,  at  the  rate  of  sixty-five  per  cent.,  from  what  it  stands 
at  present;  or,  to  one-third  of  the  present  amount.  The  above-mentioned 
experiments  at  Woodside  have  proved  such  engines  to  be  adequate  tc 
as  large  a  class  of  works  as  exist  in  Staffordshire.  Their  simplicity  and 
portable  character  make  them  equally  available  at  the  smallest  charcoal 
furnaces,  in  however  remote  a  quarter  there  might  be  occasion  for  theii 
use. 

Mr.  Middleton  inquired,  whether  the  blast  from  the  small  engine  weni 
direct  to  the  furnace,  or  through  a  reservoir? 

Mr.  Slate  said,  they  had  a  receiver,  twelve  by  four  feet;  but  in  th< 
experiment  with  one  furnace,  when  the  other  was  in  repair,  they  let  i 
blow  through  the  whole  of  the  large  air  main. 

Mr-  Middleton  said,  that  he  remembered  the  late  Mr.  Murdock  worke< 
a  similar  blowing  engine  at  Soho,  twenty-five  years  ago;  it  was  direct 
acting,  and  the  only  difference  was  that  it  had  a  D  valve,  and  worker 
at  a  slower  velocity  than  Mr.  Slate's  engine. 

The  Chairman  said,  he  had  a  similar  blowine;  engine  in  regular  wori 
at  Wolverton,  only  working  vertically  instead  of  horizontally;  but  hi 
engine  only  made  from  fifty  to  sixty  strokes  per  minute,  while  that  no^ 
unrler  description  perfowned  one  hundred  and  thirty  in  the  same  time 
This  gave  the  blowing  engine  of  Mr.  Slate  a  great  advantage,  and  ws 
its  distinctive  feature;  the  great  gain  was  in  the  high  speed  employed. 
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Mr.  Davies  observed,  that  Mr.  Slate's  engine  could  give  a  steady  blast 
for  a  furnace,  with  full  pressure,  which  Mr.  Murdock's  engine  could  not 
do. 

Mr.  Slate  remarked,  that  though  Mr.  Murdock's  engine  had  been  at 
vork  at  Soho  for  the  period  stated,  no  further  progress  had  been  made 
in  the  construciion  of  the  blast  engine;  for  at  Soho  they  still  continued 
to  make  only  the  old  ponderous  engines. 

Mr.  Middleton  said,  it  had  been  applied  at  the  smithy  at  Woolwich, 
ind  bad  been  at  work  there  for  many  years.  He  thought,  though  Mr. 
Slate's  engine  was  difTercnt  in  some  respects,  it  was  similar  in  principle 
to  Mr.  Murdock's. 

Mr.  W.  Smith  was  quite  satisfied  that  Mr.  Slate's  engine  would  main- 
tain a  constant  blast  for  a  furnace.  He  had  seen  Mr.  Murdock's  engine 
it  work;  it  was  an  open-top  cylinder,  and  was  quite  another  kind  of 
mgine.  He  thought  that  Mr.  Slate's  plan  of  blowing  engines  was  an 
important  advantage  in  the  saving  of  expense  in  the  erection  of  iron 
srorks,  and  he  believed  that  a  blowing  engine  could  now  be  erected  for 
£500  on  that  plan,  as  well  as  one  on  the  old  plan  for  JCISOO,  to  do  the 
same  work. 

The  Chairman  thought  that  Mr.  Slate's  engine  was  certainly  deserving 
nf  approbation,  and  he  hoped  that  he  would  continue  his  investigation  of 
dbe  subject,  as  any  improvement  or  economy  in  the  manufacture  of  iron 
of  great  importance. 


On  the  Use  of  Electro-magnets  made  of  Iron  Wire  for  the  Electro-mag^ 
veiic  Engine,  By  J.  P.  Joule,  Esq.  Communicaied  in  a  Letter  to  the 
late  Mr.  Sturgeon.* 

Deae  Sib:  In  my  last  letter  I  gave  you  an  account  of  some  experiments 
which  were  intenaed  to  prove  that  electro-magnets  made  of  iron  wire 
are  the  most  suitable  for  the  electro-magnetic  engine.  In  those  experi- 
Hients  round  wire  was  used;  and  it  was  my  opinion  that  the  wire 
magnets  were  put  in  a  disadvantageous  position,  in  consequence  of  the 
interstices  between  the  wires.  I  have  since  confirmed  my  views  on  this 
subject  by  the  following  experiment: — 

I  constructed  two  magnets.  The  first  consisted  of  sixteen  pieces  of 
square  iron  wire,  each  ^^th  of  an  inch  square  and  7  inches  long,  bound 
TOy  tightly  together  so  as  to  form  a  solid  mass,  whose  transverse  section 
VBS  fifths  of  an  inch  square;  it  was  enveloped  by  a  ribbon  .of  cotton, 
nd  wound  with  sixteen  feet  of  covered  copper  wire,  of  -,'gth  inch  diame- 
ter. The  second  was  made  of  solid  iron,  but  was  in  every  other  re- 
ipect  precisely  like  the  first.  These  magnets  were  fitted  to  the  apparatus 
ved  in  my  former  experiments,  and  care  was  taken  to  make  the  friction 
of  the  pivots  equal  in  each.  The  mean  of  several  experiments  gave  162 
revelations  per  minute  with  the  first,  and  130  with  the  second  magnet. 

In  the  further  prosecution  of  my  inquiries,  I  took  six  pieces  of  round 
iron  of  diflerent  diameters  and  lengths,  and  also  apiece  of  hollow  round 
iron,  half  an  inch  in  diameter,  ancf  ^^th  of  an  inch  thick  in  metal;  these 
mebentinto  the  U-fonn,  so  that  the  shortest  distance  between  lihe  ]^\es  ol 

^Ajuub  afJBketnd^f  rol  jv.  p.  68. 
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each  was  half  an  inch;  each  was  then  wound  (with  the  usual  precautions  to 
ensure  insulation)  with  ten  feet  of  covered  copper  wire  of  y^th  inch 
diameter.  The  lengths  and  diameters  are  given  in  the  followmg  table. 
No.  1  is  the  hollow  magnet.  The  attraction  was  ascertained  by  suspend- 
ing a  straight  steel  magnet,  1^  inch  in  length,  horizontally  to  the  beam 
of  a  balance,  and  bringing  the  several  electro-magnets  directly  under- 
neath at  the  distance  of  half  an  inch,  which  was  preserved  by  the  inter- 
position of  a  piece  of  wood  half  an  inch  thick.  Care  was  taken  that 
the  battery  remained  constant  during  the  experiments. 


Length  in  inches. 
Diameter  in  inches, 
Weight  lifted  in  ounces, 
Attraction  for  steel  magnet  in  grains, 


No.  1. 

x\o.  2. 

No.  3. 

No.  4. 

No.  6. 

No.  6. 

No.  7. 

6 

64 

^ 

6* 

«4 

6i 

84 

h 

4 

i 

i 

i 

* 

i 

36 

52 

92 

36 

52 

20 

28 

7-6 

6-3 

61 

6-0 

41 

4-8 

3-6 

A  steel  magnet  of  such  diniensions  as  enabled  me  to  compare  it  fairly 
with  the  electro-magnets,  was  found  to  exert  an  attraction  of  23  grains 
for  the  small  steel  magnet,  though  its  lifting  power  was  only  60  oz. 

These  results  will  not  appear  surprising  if  we  consider,  first,  the  re- 
sistance which  iron  presents  to  the  induction  of  magnetism;  and  second- 
ly, how  very  much  the  power  of  iron  to  conduct  magnetism  is  exalted 
merely  by  the  completion  of  the  ferruginous  circuit.  In  order,  however, 
to  explain  why  the  loug  electro-magnets  have  a  greater  attracting  power 
at  a  distance,  though  they  lift  less  weight,  than  the  short  magnets  of  the 
same  diameter,  it  will  be  necessary  to  observe  that  it  was  impossible  to 
wrap  the  whole  ten  feet  of  wire  on  the  smaller  magnets,  without  dispo- 
sing it  in  two  or  three  layers  (according  to  the  size  of  the  magnets.) 
This  was  a  great  disadvantage;  and  one  might  have  anticipated  in  con- 
sequence, that  the  power  of  the  lon^  maenets  would  be  greater  than  that 
of  the  short  ones  for  lifting,  as  well  as  distant  attraction,  which  is  con- 
trary to  the  results  of  the  table;  this  may  however  be  explained,  if  we 
admit  that  the  comparative  resistance  of  the  iron  of  the  electro-magnet 
increases  to  a  very  great  amount,  when  its  magnetism  is  so  greatly  ex- 
cited as  by  the  contact  of  the  armature. 

Nothing  can  be  more  striking  than  the  difference  between  the  ratios  of 
lifting  to  distant  attractive  power,  in  the  different  magnets;  whilst  the 
steel  magnet  attracts  with  a  force  of  23  grains  and  lifts  60  oz.,  No.  3 
attracts  5*l-grains  and  lifts  92  oz. 

The  following  are  some  general  directions  for  making  electro-magnets 
for  lifting: — 1st,  The  magnet,  if  of  considerable  bulk,  should  be  com- 
pound, and  the  iron  used  of  good  quality  and  well  annealed.  2d,  The 
bulk  of  the  iron  should  bear  a  much  greater  ratio  to  its  length  than  is 
generally  the  case.  3d,  The  poles  should  be  ground  quite  true,  and  fit 
flatly  and  accurately  to  the  armature.  And  4th,  The  armature  should  be 
equal  in  thickness  to  the  iron  of  the  magnet. 

I  shall  now  proceed  to  consider  with  greater  care  what  form  of  electro- 
magnet is  best  for  dbtant  attraction,  as  that  is  the  only  force  of  anv  ust 
IB  me  electro-magnetic  engine.  Here  two  things  must  be  considered; 
the  length  of  the  iron,  and  its  sectional  area. 

Now  with  regard  to  the  length  of  the  iron,  I  have  found  that  its  in- 
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crease  is  always  accompanied  with  disadvantage,'  unless  the  wire  is  (by 
using  a  shorter  length)  forced  to  too  ^reat  a  distance  from  the  iron.  la 
making  magnets  for  an  engine,  it  will  be  proper  to  use  a  length  less 
than  that  which  gives  the  maximum  of  attraction,  on  several  accounts. 

The  next  thing  to  be  considered  is  the  sectional  area.  You  .have 
shown"^  that,  on  placing  a  hollow  and  solid  cylinder  of  iron  successively 
within  the  same  electro-magnetic  coil,  the  hollow  piece  exerted  the  great- 
est influence  on  the  needle.  I  wished  to  ascertain  whether  a  hollow 
magnet  could  be  represented  by  a  solid  one,  of  which  the  sectional  area 
and  circumference  are  the  same,  and  the  thickness 
of  which  is  twice  that  of  the  hollow  magnet.  The 
accompanying  figures  represent  sections  of  hollow 
and  solid  rectangular  magnets;  and  it  will  be  seen, 
that  if  either  of  them  is  divided  at  the  dotted  lines,, 
the  separate  pieces,  when  put  properly  together,  will 
make  up  the  other.  Two  electro-magnets  were  con- 
structed, each  7  inches  long,  and  wound  with  twenty-two  feet  of  insu- 
lated copper  wire;  the  sections  were  similar  to,  but  twice  the  size  of  the 
figures.  Their  attractions  at  half  an  inch  distance  for  the  contrary  pole 
of  a  straight  steel  magnet  were  as  follows: — 


Attraction  in  grains, 

Do.  with  a  more  powerful  battery. 


Hollow  magnet    Solid  magnet 

1-9  1-7 

.      4-5  40. 


The  above  results  show  that  the  hollow  magnet  has  the  greater  attrac- 
tive force;  but  I  do  not  think  that  the  difference  between  the  two  is  so 
great  as  to  counterbalance  the  practical  advantages  which  solid  bars  would 
give  if  used  in  the  engine.  I  shall  now  therefore  attempt  to  determine 
the  sectional  area  of  solid  iron  most  proper  for  various  galvanic  powers. 

I  made  five  straight  electro-magnets  of  square  iron  wire  j^^th  of  an 
inch  thick;  each  was  7  inches  long,  and  wound  with  twenty-two  feet  of 
insulated  copper  wire  of  ^'jth  of  an  inch  diameter.  No.  1  consisted  of 
nine.  No.  2  of  sixteen,  No.  3  of  twenty-five.  No.  4  of  thirty-six,  and 
No.  5  of  forty-nine  square  iron  wires,  arranged  in  the  form  of  square 
prisms.  Five  other  electro-magnets  were  made  of  square  iron  rod,  but 
m  every  other  respect  were  exactly  similar  to  the  first.  The  following 
are  the  attractions  (at  half  an  inch  distance)  for  a  straight  steel  magnet, 
with  three  different  voltaic  forces: 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

No.  5.  1 

C  Attraction  of  iron  bar  ) 
lit  experiment  <    magnet  in  grains,     ) 
(  Ditto  of  wire  magnet, 

1.5 

2-1 
20 
2-6 
2-7 
3-3 

1-9 

2-1 
2-6 
2-8 
3*6 
3*8 

1-6 

1-7 

2-35 

2-1 

3-4 

30 

• 

2-1 

20 

2*45 

2-2 

3-2 

2-9 

«0 

1-9 

2-2 

2-05 

3-1 

2-65 

The  square  iron  wire  of  which  the  wire  magnets  were  constructed^ 
was  taken  at  the  same  degree  of  temper  that  it  possessed,  when  it  came 

*  Annab*of  Electricity,  toU  i,  p.  470. 
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from  the  manufacturer.  It  was  in  consequence  not  so  well  annealed  as 
the  iron  bars.  On  this  account  the  numbers  opposite  the  wire  magnets 
are  less  than  they  would  have  been  with  better  annealed  wire:  still  the 
results  of  the  table  seem  anomalous;  for  it  will  be  remarked,  that  whilst 
the  wire  magnets  are  the  most  powerful  of  the  smaller  electro-magnets, 
the  bar  magnets  are  most  powerful  of  the  larger  ones. 


Action  of  the  Sea-  Worm  on  Timber^  and  the  Best  Means  of  Protection,    By 

Samuel  Clegg,  Jun.* 

Timber  exposed,  in  marine  works  is  subject  to  be  destroyed  by  the 
teredo  navalisy  and  limnoria  terebrans.  The  teredo j  by  means  of  auger-like 
shells  with  which  its  head  is  furnished,  bores  into  the  timber,  and  forms 
long  circular  holes,  lining  them  with  a  shelly  substance.  These  worms 
are  very  numerous,  and  the  timber  attacked  by  them  soon  assumes  the 
form  of  a  honeycomb.  They  appear  to  penetrate  all  kinds  of  timber;  that 
which  it  seems  to  destroy  with  the  greatest  ease  is  fir,  in  which  it  works 
more  speedily  and  successfully  than  in  any  other,  and  perhaps  grows  to 
the  greatest  size.  In  a  fir-pile  taken  from  the  old  pier-head  at  Southend, 
a  worm  was  found  2  feet  long  and  f-inch  in  diameter,  and  they  have 
been  heard  of  3  feet  and  4  feet  in  length,  and  1  inch  in  diameter.  In 
hard  wood  they  do  not  grow  so  large.  Wood  which  has  been  perforated 
presents  to  casual  observation  no  symptom  of  destruction  on  the  surface, 
nor  are  the  animals  themselves  visible  until  the  outer  part  of  the  wood 
has  been  broken  away,  when  their  shelly  habitations  come  in  sight,  and 
show  the  perfect  honeycomb  they  have  formed.  On  a  close  examination 
of  the  wood,  however,  a  multitude  of  very  minute  perforations  are  dis- 
covered in  the  surface,  generally  covered  with  a  slimy  matter;  and  on 
opening  the  wood  at  one  of  these,  and  tracing  i^,  the  tail  of  the  animal  is 
immediately  found,  and  after  various  windings  and  turnings  the  head  is 
discovered,  which  in  some  cases  is  as  much  as  3  feet  from  the  point  of 
entrance.  Sometimes  it  will  happen,  especially  if  the  wood  has  been 
much  eaten,  that  their  shelly  tubes  are  partly  visible  on  the  surface,  but 
this  is  rare.  They  enter  at  the  surfece,  and  bore  in  every  direction,  both 
with  and  against  the  grain  of  the  wood,  growing  in  size  as  they  proceed. 

The  limnoria  terebrans  is  a  minute  crustacean,  similar  in  appearance 
to  a  woodlouse,  and  confines  its  destructive  operations  to  the  surface  of 
the  wood,  so  that  what  is  left  undestroyed  by  the  teredo  is  completed  by 
the  limnoria.  On  the  surface  of  a  piece  of  wood,  only  12  inches  square, 
Mr.  Paton  estimated  no  less  than  54,000  different  perforations,  caused  by 
this  little  creature  penetrating  to  about  an  inch  from  the  surface.! 

The  teredo  enters  the  timber  at  various  heights  of  the  tide,  sometimes 
confining  their  operations  between  low  water  mark  of  neap  tides  and  the 
bottom  of  the  river,  occasionally  piercing  below  the  ground;  and  at  others, 
attacking  the  wood  8  or  10  feet  above  low  water,  to  2  feet  below  the  bed 
of  the  sea.  They,  however,  appear  gradually  to  relax  in  their  destructive 

*  From  tiie  London  Architect  for  October,  1851. 
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habits  from  low  water  towards  high  water.  The  limnoria  attacks  the  timber 
higher  up  than  the  teredo,  and  have  been  found  at  2  feet  below  high 
water  mark. 

At  Southampton,  piles  14  inches  square  have  been  eaten  down  to  4 
inches  in  four  years.  At  Southend  old  pier,  the  teredo  showed  itself  in 
six  months  after  the  completion  of  the  work;  and  in  four  years  many  of 
the  piles,  from  12  to  14  inches  square,  were  eaten  through.  A  pair  of 
dock  gates  at  Hartlepool  were  destroyed  in  eight  years.  At  Sheerness, 
after  a  time,  it  was  no  uncommon  thing  to  see  several  piles,  apparently 
sound,  floated  away  at  each  tide;  indeed,  they  were  so  thoroughly  per- 
forated by  the  teredo,  that  in  still  weather,  by  putting  the  ear  to  the  side 
ot*  the  pile,  the  worms  could  be  heard  at  their  boring  labors. 

Cold-blooded  animals  are  not  affected  by  poisons;  for  instance,  a  frog 
cannot  be  killed  with  prussic  acid.  The  teredo  is  an  animal  of  a  much 
lower  order  than  the  frog,  therefore  it  might  be  inferred  that  the  impreg- 
nation of  timber  with  creosote,  or  other  poisonous  matter,  will  not  protect 
it  from  their  ravages;  but,  from  observation,  it  appears  that  creosote  does 
protect  the  wood,  to  some  extent  at  all  events.  A  piece  of  unprepared 
timber,  800  feet  from  the  beach  at  Lowestoft,  was  taken  from  a  guide 
pile  which  had  been  left  after  the  work  was  completed;  it  was  sawn  off 
bt^low  low  water  mark  of  neap  tides,  and  it  was  evident  that  whilst  the 
limnoria  was  attacking  the  surface,  the  teredo  was  destroying  the  interior; 
at  the  same  depth,  and  close  adjoining  to  the  guide  pile,  a  piece  of  creo- 
s.)ied  permanent  pile  was  sawn  off,  which  was  perfectly  sound. 

A  most  searching  examination,  occupying  many  days,  was  made  upon 
every  pile  in  Lowestoft  harbor,  by  the  direction  of  Mr.  Bidder.  There 
was  no  instance  of  an  uncreosoted  pile  being  sound — they  were  all  attack- 
ed, both  by  the  limnoria  and  the  teredo  to  a  very  great  extent,  and  the 
piles  in  some  instances  were  eaten  through.  All  the  creosoted  piles  were 
quite  sound,  being  neither  touched  by  the  teredo  or  the  limnoria,  though 
covered  with  vegetation,  which  generally  attracts  the  teredo.  Some  creo- 
soted timber  put  into  Teignmouth  harbor  by  Mr.  Brunei,  was  found  un- 
touched by  the  worm  after  seven  years;  whereas  all  the  unprepared  timber 
was  more  or  less  affected.  It  may  be,  that  the  creosote  being  nauseous 
prevents  the  worm  from  attacking  the  timber.  The  cost  of  ci*eosoting 
railway  sleepers  is  about  4^d.  per  cubic  foot;  that  of  preparing  timber  to 
resist  the  ravages  of  the  worm  is  nearly  6(f.  per  cubic  foot. 

The  mechanical  means  adopted  .for  the  protection  of  timber  from  the 
sea-worm,  are  sheathing  with  copper,  studding  with  iron  scupper  nails, 
and  casing  with  cast  iron. 

Copper  sheathing  was  used  at  Southend,  but  the  limnoria  not  onlv 
penetrated  between  the  copper  and  the  timber,  but  the  copper  itself 
rapidly  decayed;  therefore  this  is  not  a  method  to  be  imitated. 

Wrought  iron  nails,  with  heads  about  one  inch  square,  driven  into  the 
piles  close  together,  is  an  effectual  preservative;  the  iron  corrodes,  and 
forms  a  solid  impenetrable  rust  entirely  over  the  timber.  The  cost  is  about 
lid.  per  superfi(iial  foot.  Casings  of  cast  iron  are  not  more  efiectual,  and 
are  much  more  cosdy. 

A  plan  stated  to  be  effectual  at  the  Heme  Bay  pier,  may  be  employed 
in  countries  where  the  above  modes  cannot  be  followed.    A.  viood^ii 
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casing  was  formed  round  each  pile,  leaying  a  space  of  about  an  inch  all 
round,  which  was  rammed  full  of  lime  or  cement  concrete;  the  worms 
commenced  their  ravages,  but  appeared  to  have  been  checked|  and  not 
to  have  been  able  to  exist  when  so  enclosed. 


Tlie  PhUadelpkia  and  Liverpool  Screw  Propeller  Steam  JVavigation  Com- 
pany's JVew  Iron  Vessel,  ^^City  of  MoTichester.^'* 

Built  and  fitted  by  Messrs.  Tod  and  McGregor,  engineers  and  iron 
ship-builders,  Glasgow,  1851. 


Builder's  Measurement. 

Hull    .        .        . 
Contents  of  engine-space 
Ditto  of  shaft  tunnel 


Register 


New  Measurement. 

Length  on  deck 
Breadth  on  ditto,  amidships 
Depth  of  hold,  ditto 
Length  of  engine-room 
Ditto  of  shaft-tunnel 
Breadth  of  ditto 
Depth  of  ditto  . 

Tonnage. 

Hull  .        .        .        . 

Contents  of  engine-room 
Ditto  of  shaft-tunnel 

Register 


British. 

American. 

Tons. 

Tons. 

1776gJ    • 

5681  f 
10^1 

1756 jl 

563,<V 

1031 

1197g«f 

.    Il84gj 

British  Act 

for  Foreign 
Vessels. 

Ft.    Ins. 

Ft.     Ins. 

261      8 

261      8 

36    2 

36    2 

25    3 

25     3 

77    7 

77     7 

79    7 

79     7 

5    0 

5    0 

6    9 

6     9 

Tons. 

Tons. 

2109-81 

1844-83 

77015 

770-01 

29-75 

29-75 

1309-91       1044-78 


A  pair  of  engines  (beams  at  top)  of  366  horses  nominal  power;  diametei 
of  cylinder  71  inches  x  5  feet  length  of  stroke;  two-bladed  screw,  diametei 
14  ^et;  pitch  18  feet;  driving  >vheel',  diameter  9  feet  10  inches;  93  cogs; 
pinion  diameter  4  feet  6  inches,  42  teeth;  pitch  4  inches;  4  sets  of  cogs, 
9  inches  in  breadth  and  1^  inches  between  them;-  3  tubular  boilers;  9 
furnaces,  and  448  tubes  in  all;  chimney  6  feet  X  30  feet;  2  iron  masts, 
fore  ditto  81  feet,  and  second  83  feet  long,  and  both  are  2  feet  2J  inches 
in  diameter;  frames  of  hull,  5x3x|  inches,  and  18  inches  apart;  pro« 
peller  frame  7J  inches  square;  keel  9  x  3J  inches;  plates  J  to  f  of  an 
inch  in  thickness.  Has  accommodations  for  180  passengers;  and  is 
manned  by  a  crew  of  86  men,  14  of  which  are  in  the  engine-room, 
Sailed  from  Greenock  for  Belfast  on  the  16th  of  July  last;  arrived  there 
in  8  hours  and  10  minutes;  at  the  rate  of  13  miles  per  hour;  sailed  from 

*  From  the  London  Artizan,  for  October,  1851. 
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Belfast  for  Liverpool  (156  miles),  arrived  at  the  latter  in  12  hours  and 
55  minutes;  draft  of  vrater,  forward,  12  feet,  and  14  feet  6  inches  aA; 
sleam  pressure  10  lbs.  per  square  inch;  the  engines  making  an  average 
of  25  revolutions  per  minute. 


The  Glasgow  and  JVew  York  Screw  Steam  Navigation  Company^s  Iron 

Vessel  ^^  Glasgow"* 

Built  and  fitted  by  Messrs.  Tod  and  McGregor,  engineers  and  iron 
ship-builders,  Glasgow,  1851. 

DimcnsioDB,  Ft     Ins. 

Length  on  deck     . 250  0 

Breadth  on  ditto,  amidships 35  2 

Depth  of  hold,         ditto 26  2 

Length  of  tunnel  for  screw-shall        •         .         .         .  74  0 
Breadth  of  ditto   .         •         .         .         i      '  •         .         .50 

Depth  of     ditto 7  2 

Length  of  engine-space 78  2 

Tonnage.  Toni. 

Hull .     1,961-78 

Contents  of  tunnel  for  screw-shaft,         .         .         28*83 
Ditto       of  engine-space  ....    780*51 

783-34 

Register 1,152-53 

A  pair  of  engines  (beams  at  top)  of  366  horses  nominal  power;  dia- 
meter of  cylinders  71  inches  X  5  feet;  diameter  of  driving-wheel  9  feet 
10  inches,  having  93  cogs;  diameter  of  pinion  4  feet.  5  inches,  having  42 
teeth;  pitch  4  inches;  4  sets  of  cogs;  three-bladed  screw,  of  cast-iron, 
14  feet  diameter;  pitch  IS  feet.  •  Is  fitted  with  Messrs.  Lamb  and  Sum- 
mers' patent  sheet  flue  boilers,  3  in  number;  length  13  feet  2  inches; 
breadth  9  feet  3  inches;  depth  15  feet  9  inches;  63  spaces,  21  in  each 
boiler,  and  7  opposite  each  furnace;  length  7  feet;  breadth  If  inch; 
depth  3  feet  6  inches;  9  furnaces,  3  in  each  boiler;  length  7  feet  3  inches; 
breadth  2  feet  4  inches;  depth  4  feet;  chimney  6  feet  x  30  feet;  frames 
of  hull  5x3  x|  inches,  and  18  inches  apart;  keel  8f  x3^  inches;  pro- 
peller-frame 7^  uches  square;  2  iron  masts;  the  foremast  is  81  feet  long, 
and  the  second  is  83  feet  long,  and  2  feet  2^  inches  diameter,  they  are 
)ainted  in  imitation  of  wood.  She  will  carry  a  cargo  of  1763*36  tons, 
which  indudes  600  tons  of  coals,  stores^  &c»,)  and  has  accommodations 
or  170  passengers^ 

She  was  laundied  from  the  building-yard,  Meadowside,  on  Saturday, 
the  16th  of  August,  the  draft  of  water  being,  forward  6  feet  9  inches,  aft 
7  feet  7  inches.  On  the  trial  trip^  September  6th,  she  sailed  out  as  far 
as  Pladda,  and  went  from  the  dock  to  the  Cumbrae  light-houses  (a  dis- 
tance of  16*6  miles)  in  74  minutes,  or  at  the  rate  of  12^  miles  per  hour, 
baFiBg  a  pkntifol  smjiy  of  steam,  the  screw  making  about  60  revolu- 
tions per  minute.    Ine  Glasgow  suied  from  the  Clyoe  to  New  York  oa 

*  From  tbe  London  ArtiiaB,  NoTember,  1851.  > 
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the  16th  of  September,  on  the  first  voyage  outward|  being  only  one 
month  from  the  launch  to  day  of  sailing. 


For  the  Journal  of  the  Franklin  Institute. 

Mies  on  the  U.  S.  Steamer  ^^Iris.^^   By  Chief  Engineer,  fi.  F.  Isheewood, 

VnUed  States  J^avy, 

The  U.  S.  Steamer  "Iris"  was  originally  a  vessel  bought  into  the  Navy 

from  the  merchant  service  in  1847.     She  made  but  one  short  cruise  to 

•  the  Gulf  of  Mexico,  when,  proving  entirely  unadapted  for  naval  purposes, 

she  was  sold  out  of  the  service,  and  under  the  name  of  the  "Osprtey," 

now  plies  between  Philadelphia  and  Charleston. 

Hull. — Length  on  deck,  145  feet;  breadth  of  beam,  27  feet;  depth 
of  hold,  11  feet;  burthen,  388  tons;  immersed  amidship  area  of  hull, 
229  square  feet;  mean  draft  of  water,«9  feet  9  inches. 

Engine. — One  piston  rod,  condensing  steeple  engine;  diameter  of 
cylinder,  54  inches;  stroke  of  piston,  6  feet;  space  displacement  of  pis- 
ton per  stroke,  95*424  cubic  feet. 

Paddle  Wheel. — Of  the  common  radial  kind;  diameter  23  feet; 
number  of  paddles  in  wheel,  20;  length  of  paddle,  6  feet;  breadth  of 
paddle,  2  feet  4  inches;  area  of  one  paddle,  14  square  feet;  mean  im- 
mersion of  lower  edge  of  paddle,  3J  feet;  4J  paddles  in  water  with 
centre  paddle  vertical. 

pERFORWfANCE. — The  logs  of  the  vessel  give  her  performance  for  445 
hours  steaming,  using  anthracite  coal  with  a  fan  blast;  and  for  552  hours 
steaming,  using  bituminous  coal  with  a  natural  draft. 

The  mean  of  her  performance  with  anthracite  coal  was  as  follows: 
Speed  of  vessel,  6'586  knots  of  6082§  feet  per  hour;  double  strokes  of 
piston  per  minute,  11*512;  steam  pressure  in  boiler  above  atmosphere, 
21*8  pounds;  anthracite  coal  consumed-per  hour,  946  pounds.  Throttle 
one-fourth  open;  steaira  cut  off  at  half  stroke. 

The  mean  of  her  performance  with  bituminous  coal  was  as  follows: 
Speed  of  vessel,  6-824  knots  per  hour;  double  strokes  of  piston  per 
minute,  12-491;  steam  pressure  in  boiler  above  atmosphere,  12*5  pounds; 
bituminous  coal  consumed  per  hoiir,  1025  pounds;  throttle  wide  open; 
steam  cut*  off  at  half  stroke. 

The  mean  speed  of  vessel  for  the  entire  997  hours,  was  6"718  knots; 
double  strokes  of  piston  per  minute,  12-054. 

Owing  to  the  throttling  off'  when  the  anthracite  was  used,  it  is  im- 
possible to  tell,  in  the  absence  of  indicator  diagrams,  with  any  approach 
to  reasonable  accuracy,  what  was  the  initial  steam  pressure  in  the  cylin- 
der; the  comparison  of  the  relative  economical  evaporation  of  the  two 
kinds  of  coal  must  be  made  from  the  weights  of  coal  consumed  per  hour, 
and  the  cubes  of  the  speeds  of  the  vessel  (supposing  the  resistances  to 
the  vessel  to  be  the  same,)  as  the  measure  of  the  effects.  Because  the 
powers  will  be  as  the  steam  used,,  (supposing  the  same  back  pressures  in 
the  cylinders  in  both  cases,)  the  same  degree  of  expansion  for  the  steam 
being  employed  in  both  cases;  and  the  powers  are  measured  by  the  cubes 
of  the  speecis. 
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The  consumption  of  coal  in  the  two  cases  is  946  pounds  and  1025 
pounds  per  hour;  the  speeds  6-586  knots  and  6*824  knots  per  hour; 
reducing  these  to  proportionals^  we  have 

Anthracite,   I -0000  Speed,  1-0000'=  I -0090 

Bituminoiu,  1-0835  *<       1-03613=1-1122 

whence  it  appears  that  the  economical  evaporation  of  the  bituminous  is 
iVhl  a )  '^^tter  than  the  anthracite's  in  the  proportion  of  1-0265  to  1-0000. 
As,  however,  both  the  resistances  to  the  vessel,  owing  to  variations  of 
draft  and  variable  conditions  of  sea  and  weather,  and  the  back  pressure 
in  the  cylinder,  constantly  varied,  though  within  such  slight  limits  that 
the  means  on  which  the  comparison  is  founded,  probably  present  a  cor- 
rect relation;  yet  we  are  not  entitled  with  so  trifling  a  difference  as  the 
result  shows,  to  conclude  practically,  other,  that  in  the  boilers  of  the  Iris, 
both  kinds  of  fuel  produced  equal  effects.     There  is  no  reason  for  sup- 
posing that  the  losses  of  heat  by  foaming  or  primings  leakage  of  the 
cylinder  valves  and  piston,  and  by  blowing  off^  were  not  the  same  in  both 
cases.     The  anthracite  also  furnished  the  steam  for  the  small  enrine  driv- 
ing the  fan  blower,  which  effect  is  not  included  in  the  above  calculation. 
Power.' — The  actual  power  developed  by  the  engine  can  be  obtained 
"^'ith   sufficient  accuracy,  from  the  data,  when    using  bituminous  coal. 
The  throttle  being  wide,  the  initial  cylinder  pressure  would  be  about  2 
pounds  less  than  the  boiler  pressure.     The  space  comprised  between  the 
steam  valve  (which  was  also  the  cut  off  valve)  and  piston,  including 
clearance,  &c.,  is  2-464  cubic  feet,  or  equivalent  to  a  cylinder  of  54  in. 
diameter,  and  0-154  foot  long.     The  steam  was  cut  off  at  half  stroke  of 
piston;  the  boiler  pressure  was  12^  pounds  above  the  atmosphere,  and 
allowing  the  initial  cylinder  pressure  to  be  2-2  pounds  less  than  the  boiler 
pressure;  the  total  initial  cylinder  pressure  would  be  25  pounds  per  square 
inch;  3*154  of  this  steam  would  be  expanded  into  6*154,  and  give  a 
mean  pressure  throughout  the  stroke  of  21-31  pounds.     The  back  pres- 
sure in  the  condenser  was  per  gauge,  2-2  pounds,  and  allowing  the  back 
pressure  in  the  cylinder  to  exceed  it  by  2.11  pounds,  there  would  be  a 
total  of  4*31  pounds  back  pressure  to  be  deducted,* leaving  the  mean  ef- 
fective pressure  throughout  the  stroke,(21-31 — 4*31,)  17  pounds  per  square 
inch. 

2290-22  ar.  cyl.  in  eg.  in.X  17X 12-491  double  et.  put,  per.  min.X  12  ft'  length  double  stroke. 

33000  '' 

ass  176-844  horses  power. 

Bonjcas. — The  boilers  were  of  iron,  and  two  in  number,  of  the  double 
return  drop  flue  kind,  as  shown  in  the  annexed  sketch. 

Length  of  each  boikr,            •            .            .            •            •  23  feet. 

Breiulth  of        "               .•..••  6  feet  10  incheg» 

Height  of         ^ 8    «      3    « 

Cobic  contents  of  curcunucribftig  paraUeloptpedon  of  each  boiler,  1296}  cubic  feet. 

Area  of  healing  auxiace  in  the  two  boilers,          .            .            •.  U20  square  feet.. 

«      grate         «               " .         '*                     •           •  80        " 
Croaa  aiea  of  each  of  the  three  rows  of  fines  (14}  in.  diam.)  in  the 

tmboUan,              ...                      .           .           r  ^'^''       ** 

Crass  area  of  smoke  cfaimneft           •           •           •           •>  11-64       ** 

Hdgjil  of  aowk*  dunuMj  abofo  grate,  40  ftet» 
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P&OPORTIOlfS. 

Praportion  of  heating  to  grate  floifboey        .... 
grate  surface  to  croaa  area  of  each  of  the  three  rows  of 

flues  in  the  two  boilers, 
*^  smoke  chimney,    . 

*<  heating         '^  each  of  the  three  rows  of 

flues  in  the  two  boilers,. 
*•  •     '^  smoke  chimney, 

«  ^  cmfnc  foot  of  space  displacement  of  pist. 

per  double  stroke  of  piston  per  minute, 
*•  grate  «•  »«  . 

«  «  "  space  displacement  of  pist. 

Consumption  of  bituminous  coal  with  natural  draft  per  square  foot 

of  grate  surface  per  hour, 
<<  anthracite  *      fan  blast  • 

**  bituminou*         **      natural  draft  heating 

«  anthracite  **      fan  blast         .  •. 

Sea  water  eraporatedby  one  pound  of  bituminous  coal  per  hour, 
8ea  water  evaporated  by  one  square  foot  of  heating  surface  per 

hour,  burning  bituminous  coal,     «  »       *    . ' 


17-76  ta  1-M 

8-724  t«  I-OC 

6*932 

a 

154-853 

M 

)23-050 

M 

14*881 

it 

M91 

U 

0-067 

i€ 

0*838 

M 

12*812  pounds 

11*825 

M 

0*722 

M 

0*666 

a    • 

5*119 

it 

3*624 

<« 

The  steam  being  cut  off*  at  half  stroke  of  piston,  there  would  be  fille 
per  stroke  (^)  47-712  cubic  feet,  to  which  must  be  added  2-4& 
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cubic  feet  comprised  behveen  the  cut  ofT  valve  and  pistorr,  making  50*176 
cubic  feet,  which,  multiplied  by  the  number  of  strokes  per  minute,  viz: 
24-982,  and  then  by  60,  gives  75209-81  cubic  feet  of  steam  of  25  pounds 
per  square  inch  total  pressure  per  hour.  The  relative  volumes  of  steam 
of  this  density  and  water,  is  as  1044  to  1,  and  75209-81 -fl044«7204, 
which,  multiplied  by  64*3  pounds,  the  weight  of  a  cubic  foot  of  sea* 
vrater,  gives  4632-172  pounds  of  sea-water  evaporated  per  hour  by  1025 
pounds  of  bituminous  coal,  or  4-519  pounds  of  water  per  pound  of  coaL 
To  this  must  be  added  the  loss  by  blowing  off,  obtained  as  follows: 

The  density  of  the  water  in  the  boiler  being  carried  at  ^.^  of  SeweWs- 
Sdinomelery  one-half  of  the  whole  quantity  pumped  into  the  boiler  would 
be  blown  out,  leaving  the  other  half  to  be  evaporated.  The  water  was 
furnished  to  the  boiler  from  the  reservoir,  at  a  temperature  of  100°  F.; 
the  temperature  of  the  steam,  and  consequently  of  the  water  in  the  boiler, 
corresponding  to  a  total  pressure  of  27-2  pounds,  was  246°  F. — the  loss 
of  heat  in  the  blown  out  water  was  therefore  146°  F.  The  total'lieat  of 
steam  being  taken  at  1202°  F.,  and  the  temperature  of  the  feed  water 
being  100°  F.,  there  was  left  to  be  furnished  by  the  fuel  1102°  F.  The 
total  quantity  of  heat. then  furnished  by  the  fuel  was  1464- 1102=- 1248° 
F.,  of  which  146°  was  lost  by  blowing  out,  and  146  is  11-7  per  cent  of 
124S.  Out  of  every  100  of  fuel  burnt,  there  is  then  11-7  lost,  and  88-3 
utilized;  and  if  88-3  give  4-519,  100  would  give  5-118.  There  was 
therefore  evaporated  by  each  pound  of  bituminous  coal,  5-118  pounds  of 
sea-water. 

Proceeding  in  the  same  manner,  there  will  be  found  to  be  evaporated 
per  hour,  per  square  foot  of  heating  surface,  3.6*24  pounds  of  sea-water. 

As  it  is  possible  to  attain  an  evaporation  of  8  pounds  of  water  per 
|K)und  of  coal  in  marine  boilers  of  proper  proportions,  let  us  examine 
why  the  boilers  of  the  "luis"  gave  so  inferior  a  result. 

The  first  essential  is,  that  the  fuel  be  supplied  with  a  sufficient  quan- 
tity of  atmospheric  air  to  oxidize  the  components  of  the  fuel,  and  this 
quantity  will  mainly  be  determined  by  the  cross  area  of  the  flues  or  co/o- 
nmeUr^  modified  by  amount  of  heating,  or  heat  absorbing  surface  and. 
heii^ht  of  smoke  chimney. 

With  the  proportion  of  heating  to  grate  surface  of  17f  to  1,  and  a 
consumption  of  12.812  pounds  coal  per  square  foot  of  grate  per  hour, 
the  heated  gases  would  be  delivered  into  the  chimney  at  the  temperature 
of  about  420°  F.,  the  chimney  being  40  feet  high  above  the  grate,  the 
velocity  of  draught  calculated  from  Buchanan's  formulae  would  be  25.8 
feet  per  second. 

According  to  the  experiments  of  Professor  Walter  R.  Johnson  on  Ma- 
rybnd  bituminous  coals,  the  kind  used  with  this  boiler,  there  are  required 
for  the  perfect  combustion  of  one  pound,  237*21  cubic  feet  of  atmos- 
pheric air  at  standard  temperature  of  60°  F.,  and  pressure  of  30  inches 
barometer;  there  would  consequently  be  required  to  enter  the  grates  per 
hour  (237-21  X  12-812x80)  243,130*76  cubic  feet  of  air,  which  will 
contain  48,626*15  cubic  feet  of  oxygen  entering  into  chemical  combina- 
tion with  the  constituents  of  the  coal. 

Of  the  combined  oxygen,  the  portion  that  enters  into  chemical  combina- 
tion with  the  fixedcarbon,  compared  to  that  which  enters  into  chemic^utaoii 
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with  the  bitumen  of  the  coal,  (supposing,  as  is  the  case  with  Maryland  coala^ 
that  the  fixed  carbon  is  75  per  cent.,  and  the  bitumen  14  per  cent.,  the  re- 
mainder  being  earthy  matters,  &c.,)  is  in  the  proportion  of  200  to  112; 
consequently  there  would  unite  with  the  fixed  carbon  31,170-6,  and  with 
the  bitumen  17,455*55  cubic  feet  of  oxygen;  and  as  carbon  unites  with 
oxygen  by  volume  in  the  proportion  of  f  to  1,  the  sum  of  the  volumes 
would  be  46j755'9  cubic  feet,  which  by  that  union  condenses  into  the 
original  volume  of  oxygen,  viz:  31,170*6  cubic  feet. 

As  hydrogen,  the  principal  constituent  of  the  bitumen,  requires  only 
one  volume  of  oxygen  to  two  volumes  of  itself,  the  resulting  bulk  would 
be  52,336*65  cubic  feet,  which  by  the  chemical  union  condense  into  the 
original  bulk  of  the  hydrogen,  viz:  34,891*1  cubic  feet. 

After  the  deduction  of  the  48,626.15  cubic  feet  of  oxygen  from  the 
total  bulk  of  air.  required,  viz:  243,130*76  cubic  feet,  there  remains 
1^4,504*61  cubic  feet  of  uncombiued  nitrogen. 

.  The'bulk  of  gases  in  the  cold  state,  required  to  pass  through  the  flues 
of  the  boilers  per  hour,  would  be  243,130*76  x  31,170*60  x  34,891 -10- 
309,192.46  cubic  feet. 

Supposing  the  temperature  of  the  air  entering  the  ash-pits  to  be  60^  F., 
and  that  of  the  heated  gases  entering  into  the  flues  1060°  F.,  the  gases 
would  have  received  1000°  of  temperature;  and  as  the  fixed  airs  expand 
^^^th  their  bulk  for  each  degree  of  temperature,  the  309,192*46  cubic 
feet  would  be  increased  to  954,688*20  cubic  feet. 

Now  the  cross  area  of  the  flues  is  9*17  square  feet,  and  the  velocity  o: 
the  draft:  in  the  chimney  per  hour  is  (25*8x60x60)  92,880  feet,  the 
bulk  of  gases  passed  per  hour  is  then  (92,880x9*17)  851,709*6  cubic 
feet.  Consequently  the  calorimeter  is  not  large  enough  to  pass  the  prope 
amount  of  air  by  12  per  cent,  were  the  combustion  perfect;  that  is,  die 
all  the  oxygen  enter  into  Jiill  chemical  combination  with  the  constituent: 
of  the  coal. 

In  practice,  however,  this  is  impossible  to  effect,  from  want  of  time  anc 
sufficient  mixing  of  the  gases,  so  as  to  bring  molecule  of  oxygen  in  con 
tact  with  molecule  of  coal  constituent;  and  analyses  of  the  products  o 
combustion  taken  from  the  flues  of  steam  boilers  show  that  50  per  cent 
of  the  entering  oxygen  passes  off*  uncombined.  In  practice^  therefore 
the  calorimeter  should  be  made  double  the  tAeore^tco/' dimension.  Th< 
proportion  of  calorimeter  to  grate  in  the  boiler  of  the  "Iris"  is  1*000 1 
8*724;  more  than  double  this  proportion,  or  about  1*000  to  4,  wouli 
therefore  be  a  proper  dimension  in  practice,  burning  the  same  amount  c 
coal  per  square  foot  of  grate  per  hour. 

Afler  having  generated  the  caloric  most  economically  by  such  a  prope 
proportion  of  the  calorimeter  as  would  allow  the  oxygen  to  be  preser 
m  sufficient  quantity  to  ensure  the  saturation  of  the  coal  constituents,  th 
next  thing  to  be  done  is  to  provide  a  sufficient  quantity  of  heat  absorl: 
ing  surface  to  conduct  it  into  the  water.  Here  again  a  much  higher  pre 
portion  than  what  is  usually  given  in  practice,  will  be  found  desirabh 
It  can  be  made  as  high  as  35  or  40  of  heating  to  1  of  grate  surface,  ad 
vantageously — bearing  in  mind,  however,  that  each  addition  to  the  heal 
ing  surface,  by  abstracting  caloric,  reduces  the  draft,  and  diminishing  th 
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consumption  of  coal  on  the  grate  per  unit  of  time,  diminishes  generally, 
ilso,  the  potential,  though  it  increases  the  economical  evaporative  result. 

LossKt  or  Labor  bt  trr  Paddls-whesl. — ^Thc  speed  of  tlic  tcmcI  being  6*6S4  knots 
of  60»2-}  feet,  the  circumference  of  the  centre  of  reaction  of  the  pacidlcs  67*60  feet,  and 
the  number  of  revolutions  of  the  nvheels  ])cr  minute  12*491,  their  slip  would  bo  as 
Ibliofrs: 

6'S24x^S2j  83  41608*12  speed  of  ressel,  in  feet,  per  hour. 
67-6X  12*4fl IX 60  =  60663-50         •*       centre  of  reaction  of  paddle  per  hour,  in  feet. 

9166*38  slip  per  hour,  in  feeU 
Or  18-07  per  cent. 

The  loffs  by  the  oblique  action  of  the  paddles,  calculated  as  the  squares  of  the  sines  of 
tut'iT  angles  of  incidence  on  the  water,  is  12*89  per  cent. 
The  total  los^scs  by  the  paddle-wheel  would  then  l)c  (18*074-12*89)  30*96  per  cent. 

The  £f>llowing  proportions  will  be  found  useful  in  practice: 
Square  feet  of  immersed  amidships  scrtion  of  vessel  to  square  foot  of  paddle 

(taknig  the  area  of  two  ])addloH  only)     8*179  to  l*0rO 
Do.  do.  (taking  the  area  of  a// the  immerstHl  paddles)     1*817         ** 

]h.  do.  cubic  foot  of  space  displacement  of  steam  piston     2*400  ** 

Do.  do.  do.        per  double  ttrokc  of  piston  per  minute    0*192  *< 
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English  Modesty. 

Our  friends  across  the  Atlantic  are  in  a  fair  way  of  carrying  off  all  Ihe 
honors  connected  with  marine  navigation,  if  we  allow  them  to  take  that 
liberty  unopposed,  and  the  cool  impudence  of  the  thing  is  most  surprising; 
for  instance,  the  following  article  is  published  in  the  Bmlder  for  October 
11th,  1851,  No.  454,  p.  658,  claiming  that  the  machinery  of  the  Collins', 
line  of  steamers  was  not  only  copied  from  the  Cunard  line,  but  that  engi- 
neers and  hands  were  imported  from  the  Clyde  into  New  York  for  the 
purpose  of  constructing  their  machinerj',  and  that  this  was  one  of  the 
conditions  on  which  the  United  States  government  granted  the  contract 
to  Mr.  Collins. 

"^British  and  American  Sieanierf. — In  your  number  of  the4t]i  in«t.  you  quoted  an  ex- 
tract from  an  American  paper,  in  which  it  is  stated  that  improvements  made  in  the  steam 
engine  by  Americans,  have  been  adopted  in  building;  the  "last  fast*'  boats  of  the  Cunard 
line,  and  that  in  the  *'cxtra  fast  boats"  of  the  same  lino  now  in  course  of  construction, 
'Hhry  are  to  go  the  whole  figure,  and  fashion  the  engines  entirely  afler  the  most  approved 
American  models."  By  giving  currency,  as  you  have  done  on  this  and  other  recent  oo 
easions,  without  comment,  to  the  overweening  estimate  which  the  Americans  form  of 
their  own  superiority,  you  appear  to  mo,  Mr.  Editor,  to  do  much  towards  weakening  the 
well-founded  confidence  whidi  has  hitherto  been  entertained  in  the  perfection  of  British 
machinery,  thereby  injuring  British  interests,  particularly  with  reference  to  the  demands 
for  engines  from  foreigners. 

It  is  time,  therefore,  that  the  real  facts  of  the  case  respecting  the  manufacture  of  the 
engines  on  board  Collins*  American  line  of  steamers  (the  vessels  more  immediately  al« 
luded  to  in  the  American  newspaper)  should  be  made  known,  which  I  now  do  from  un- 
doubted aathority,  and,  as  regaids  sopie  of  the  particulars,  from  my  owp  knowledgerr-and 
which  are  as  follows: — 

The  United  States  Cknremment,  perceiving  the  faUuro  of  all  the  attempts  that  had  been 
Made  to  estafaUah  «n  American  line  of  Atlantic  steamers,  whieh  should  compete- in  point 
of  ipecdnnd  cflieiency  with  the  Cunard  line,  and  deeming  it  of  the  greatest  national 
importance  that  this  inferiority  should  no  longer  continue,  subsidised,  with  a  large  annuel 
■nbvcntion,  CoUins*  line,  (besides,  it  is  believed,  giving  pecuniary  aid  in  some  shape  or 
(Niier  towarfs  tiie  censliucUoB  of  the  vessels,)  on  condition  that  no  expense  shotdd  be 
qyswd  in  oliiihiing  tha  aort  pe^ct  and  efficient  engines  thtt  coukl  be  oonitmc^;  %a9L 
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as  there  was  at  that  time  (although  it  is  only  two  years  ago)  bo  manufacturer  in  the 
United  States  who  could  make  engines  fulfilling  these  conditions,  the  contractors  for  the 
American  lino  turned  their  views  towards  the  Clyde,  and  obtained  permission  from  the 
proprietors  of  the  Cunard  line  to  take  mouldings  or  castings  of  every  part,  even  to  the 
minutest  particular,  of  the  engines  constructed  by  Napier,  of  Glasgow,  on  board  the 
largest  of  their  vessels;  and  in  order  that  nothing  might  be  wanting  to  make  the  engines 
equal  to  4.ho8e  in  the  Cunard  steamers,  the  contractors  imported  men  from  the  manufac- 
tories on  the  C  lyde  for  the  purpose  of  making  the  engines  in  New  York,  so  that  they 
might  be  of  national  or  American  fabric. 

As,  therefore,  the  last  constructed  and  fastest  of  the  American  or  ocean-going  steamers 
are  made  entirely  after  the  British  model  and  by  ^'Britishers,"  you  will  perceive,  Mr.  £i|i- 
tor,  how  little  likely  it  is  that  the  Cunard  vessels  now  in  course  of  construction  are  to  be 
fitted  with  engines  made  after  the  American  model.  Where,  indeed,  have  the  Americans 
anything  better  to  show  than  the  engines  on  board  the  Collins'  line,  which  are  made  after 
the  British  model?  .  BaiTAxiricus*" 

There  is  not  one  word  of  truth  in  the  above  article,  so  far  as  it  relates 
to  the  construction  of  the  machinery  of  the  Collins'  steamers,  and  it  has 
emanated  from  one  who  is  entirely  ignorant  of  what  he  is  writing  about, 
and  in  his  zeal  to  protect  the  credit  of  the  Cunard  line  for  speed,  has 
either  ignorantly,  or  by  design,  written  the  article  to  blind  his  country- 
men as  to  the  truth,  for.it  is  rather  mortifying  to  be  beat  by  Brother 
Jonathan  on  a  field  that  two  years  since  was  controlled  entirely  by  Great 
Britain.  Now  for  a  few  facts;  the  machinery  for  the. Atlantic  and  Arctic 
was  designed  and  constructed  at  the  Novelty  Works,  New  York,  whose 
engineer,  T.  B.  Stillman,  Esq.,  (the  senior  member  of  the  firm)  is  a  Yankee 
from  the  valley  of  the  Mohawk,  and  I  am  quite  positive  has  never  visited 
England,  at  any  rate  has  not  been  there  for  the  last  five  years.  The  en- 
gines for  these  two  ships  were  designed  and  constructed  under  his  imme- 
diate supervision.  The  engines  for  the  Pacific  and  Baltic  were  constructed 
at  the  Allaire  Works,  and  were  designed  by  Charles  W.  Copeland,  Esq., 
engineer  of  the  works,  (another  Yankee  from  Connecticut,)  and  constructed 
under  his  supervision.  The  chief  engineer  of  the  line,  John  Faron,  Esq., 
was  I  believe  born  in  Ireland,  and  came  to  this  country  when  about  two 
years  old,  at  which  time  we  may  fairly  infer  he  had  not  imbibed  many 
ideas  on  marine  navigation.  Mr.  F.  was  superintending  engineer  on 
the  part  of  Mr.  Collins,  and  it  is  understood,  designed  the  boilers  of  all 
the  vessels. 

If  the  writer  in  the  Builder  can  from  the  above  statement,  (which  is 
strictly  true,)  make  out  that  the  engines  were  copied  from  the  Clyde,  and 
designed  and  built  by  English  engmeers,  I  should  be  happy  to  hear  his 
argument.  I  can,  however,  I  think,  give  him  a  hand  to  hel{>  him  out  of 
his  dilemma.  The  engines  of  the  Ohio  and  Georgia,  Chagres  and  New 
Orleans  steamers,  were  designed  by  an  engineer  from  the  Clyde,  (Mr. 
Tothill,)  and  constructed  under  his  supervision  at  the  then  works  of  T. 
F.  Secor  &  Co.,  (now  Morgan  Iron  Works,)  New  York;  they  are  of  the 
same  size  and  have  a  strong  resemblance  to  the  engines  of  the  Cunard 
steamers  Europa  and  Niagara,  but  are  improved  in  having  balance  valves, 
by  which  one  man  can  work  each  engine,  instead  of  requiring  three,  the 
usual  practice  on  the  Clyde.  The  toilers  are  also  essentially  different 
from  those  of  the  English  steamers. 

Those  who  pay  any  attention  to  the  English  papers,  must  well  re- 
member that  it  was  a  long  time  before  they  would  admit  that  the  CoUids? 
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line  were  the  equal  in  speed  of  the  Cunard  steamers;  but  now  that  they 
are  obliged  to  admit  the  truth,  and  own  that  they  are  beaten,  they  turn 
round  with  all  the  coolness  imaginable,  and  actually  call  it  a  triumph  of 
English  engineering. 

What  they  have  claimed  as  to  the  Collins'  steamers,  they  are  now  as- 
serting in  relation  to  the  yacht  America.  Most  persons  on  this  side  of  the 
Adantic  have  supposed  that  she  was  built  by  William  H.  Brown,  Esq., 
of  New  York,  and  that  she  was  designed  by  his  foreman,  Mr.  Steers,  and 
tbt  good  or  bad,  she  was  truly  the  production  of  this  country;  they  have 
also  the  impression,  that  while  building,  drawings  were  taken  of  her  on 
the  stocks,  and  published  in  several  of  the  English  papers,  and  that  those 
papers  all  spoke  of  her  peculiar  form,  and  not  one  of  them  claimed  her  as 
being  built  from  an  English  model;  but  all  this  was  before  the  race;  no 
sooner  is  that  over,  than  several  English  papers  discover  a  very  strong 
resemblance  to  some  of  the  fishing  boats  on  their  coast;  others  are  more 
definite,  for  instance,  the  London  Mecfianics^  Magazine^  October  number, 
page  289,  says,  ''It  turns  out  that  among  other  novelties,  she  hAdi  sliding 
kms^  and  probably  this  contributed  not  a  little  to  her  triumph.  Sliding 
keels,  however,  are  well  known  to  have  been  the  invention  of  the  late 
British  Admiral  Sir  John  Schank." 

Now  it  is  a  well  known  fact,  in  this  country  at  least,  that  the  use  of 
centre   boards  or  sliding  keels,  as  they  are  termed  in  England,  dates 
farther  back  than  the  memory  of  the  oldest  inhabitant,  and  at  the  risk  of 
disturbing  the  ashes  of  Sir  John  Schank,  I  must  say  he  had  nothing  to  do 
irith  their  invention  in  this  country;  nearly  every  river  sloop  in  the  vicinity 
of  New  York,  at  least  as  long  back  as  the  memory  of  man  goeth,  used 
them,  and  the  date  of  their  invention  was  as  great  a  mystery  then  as  now. 
Another  English  writer  says,  the  America  is  modelled  on  the  wave  prin- 
ciple, and  therefore  she  is  an  English  model,  because  Mr.  John  Scott 
Russell  is  the  inventor  of  the  system;  that  Mr.  Russell  has  done  much  to 
beat  a  little  common  sense  into  the  heads  of  some  of  the  ship  builders  of 
England,  I  allow.     He  has  undoubtedly  for  years  past  seen,  that  while 
the  models  of  our  ships  were  being  constantly  improved,  yet  in  England 
they  were  all  but  stationary,  and  an  English  merchantman  could  be  readily 
told  from  her  build,  no  matter  what  flag  she  might  carry  or  how  much 
they  might  attempt  to  disguise  her.     There  has  not  been  during  the  last 
twenty  years  a  single  English  regular  packet  ship  trading  to  this  country, 
their  mferiority  being  umversally  conceded.     Mr.  Russell,  fully  aware  of 
this,  has  adopted  essentially  the  theory  and  practice  of  some  of  our  best 
builders;  that  he  thinks  he  is  original  m  his  ideas,  I  am  willing  to  admit, 
for  I  have  watched  for  years  past  his  efforts,  and  he  may  perhaps  claim 
the  merit  of  being  the  originator  so  far  as  his  own  country  is  concerned; 
but  when  he  claims,  as  he  is  now  doing,  that  we  are  adopdng  his  ideas,  it 
is  carrybg  the  joke  too  far.    In  the  London  Ardiiiect  for  August,  Mr. 
RujseU  claims,  that  his  system  has  been  generally  adopted  in  this  country; 
that  our  present  practice  and  Mr.  Russell's  may  assimilate  is  quite  possi- 
ble, but  oars  has  been  of  a  gradual  native  growth,  and  if  it  has  any 
merit  it  belones  to  our  own  ship  builders,  with  whom  it  originated,  and 
who  have  gradually  carried  it  forward  to  its  present  position  of  triumph. 
Mr.  BuaaeU  Mates,  that  the  yacht  ZQama,  the  competitor  of  the  America^ 
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was  modelled  on  his  systiem,  which  I  am  glad  to  know,  as  the  two  vessels 
being  essentially  different,  he  cannot  then  claim  the  America. 

The  next  move,  I  suppose,  will  be  to  call  Com.  Stevens,  who  sailed  the 
America,  an  Englishman,  and  then  the  whole  thing  will  be  complete. 
How  contemptible  is  that  spirit  that  cannot  see  good  in  another;  for  my 
part^  I  allow  that  we  have  gained  much  knowledge  from  an  examination 
of  the  machinery  of  the  vanbus  English  steam  ships  that  have  visited  us^ 
and  this  kindness  we  shall  fully  repay  by  teaching  brother  John  how  to 
model  a  ship.  B. 
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Bemarks  on  J.  W.  JVystrani^s  Remarks  on  the  Propeller  and  Steam  Engine 
of  the  War  Steamer  ^^San  Jacinto.^^  By  J.  V.  Mer&ick. 

The  readers  of  this  Journal,  in  perusing  various  calculations  and  re- 
marks inserted  on  former  occasions  in  its  pages  by  Mr.  J.  W.  Nystrom, 
on  the  subject  of  Marine  Propulsion,  may  have  been  a  little  surprised 
at  the  facility  with  which  sundry  disputed  points  were  disposed  of,  and 
observed  results  of  experience  set  at  nought,  when  brought  to  the  test  of 
theory,  unsupported  either  by  proof  or  probability.  Without  desiring  in 
this  connexion  to  quarrel  with  the  positions  taken  by  Mr.  N.  in  his  former 
articles,  I  feel  too  much  interest  in  the  subject  of  his  last  one,  (in  the  Dec. 
No.,  pp.  402-404,)  to  forbear  venturing  a  word  or  two  regarding  some 
remarks  he  has  therein  seen  fit  to  make  on  a  Report  of  the  recent  trial  trip 
of  the  U.  S.  steamer  San  Jacinto;  in  the  course  of  which  remarks  we  are 
gravely  informed  that  the  "slip"  is  falsely  reported,  because  it  does  not 
correspond  with  the  result  of  an  empirical  formula,  and  with  his  opinion 
of  what  ought  to  be  the  slip  under  the  circumstances.  Happening  to  know 
some  of  the  facts  of  this  case,  I  can  inform  Mr.  Nystrom  that  not  only  is 
the  slip  of  the  San  Jacinto  correctly  reported  by  Mr.  Isherwood,  (that  is, 
if  any  reliance  is  to  be  placed  on  the  Charts  of  the  U.  S.  Coast  Survey, 
and  the  observed  time,  compared  by  several  competent  and  disinterested 
individuals,)  but  that  furthermore,  other  instances  might  be  adduced  to 
show  that  26^  per  cent,  slip  is  not  remarkable,  as  being  either  very  small 
•  or  veiy  ^reat,  in  a  vessel  of  her  resistance  and  propelling  area;  but  is 
simply  about  what  might  be  predicted,  by  those  who  predicate  their  judg- 
ment on  former  experience.  It  may  also  be  observed  that,  so  far  from 
anticipating  a  passage  from  Liverpool  to  Halifax  in  5*78  days,  because 
her  propeller  has  a  slip  of  only  26^  per  cent,  in  still  water,  it  is  much 
more  likely  that  the  San  Jacinto  will  not  accomplish  it  in  less  than  ten 
days.  To  appreciate  the  force  of  Mn  N.'s  argument,  it  is  merely  neces- 
sary to  suggest,  1st,  that  heavy  weather  at  sea,  or  even  a  very  slight 
swell,  is,  unfortunately,  apt  to  increase  the  slip  of  all  propelling  agents; 
and,  2d,  although  Mr.  N.  announces  that  ^'there  would  be  no  difficulty 
in  giving  the  propeller  50  revolutions  per  minute,"  it  is  almost  certain 
that  not  even  31  revolutions  (the  number  on  the  trial)  will  ever  be  attain- 
ed ^at  sea,  when  the  ship  has  her  full  supply  of  coals,  provisions,'  and 
stores,  and  where  the  water  is  rarely  at  rest.  It  would  be  easy  by  such  a 
node  of  calculation,  to  argue  a  six  days'  passage  as  possible  for  the  Col- 
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Eos'  steamers;  because  if  there  is  ^^no  difficulty"  in  giving  their  paddle 

wheels  au  increased  number  of  revolutions  in  the  ratio  of  31  to  60:  then, 

as  the  Pacific  has  already  accomplished  the  trip  in  9  days  20  hours,  she 

9*83  X  31 
of  course  can  do  it  in ^ =  6*1  days.    It  is  scarcely  necessary  to 

say  that  the  difficulty  in  the  way  of  speed  exists  precisely  in  this  point; 
the  number  of  revolutions  can  not  be  increased  ad  libitum. 

But  there  is  another  remark  which  calls  for  notice.  Mr.  N.,  to  demon- 
strate that  slip  is  not  loss  of  effisct,  says,  after  calculating  what  would  be 
the  vessel's  speed  if  there  were  no  slip,  that,  *'as  there  is  no  slip  in  the 
water,  the  propeller  is  of  no  use  for  propelling  the  vessel;  it  can  as  well 
be  taken  ofT,  and  the  remainder  will  be  375*92  horse  power  from  the 
ileam  engine^  vfkieh  will  drive  the  vessel  16  miles  an  hoar  with  no  pro^ 
feller  !!r\ 

Admitting  the  principle  involved  in  tfiis  declaration,  it  is  equally  clear 
that  wheels  are  entirely  unnecessary  to  the  functions  of  a  locomotive  en- 
gine, because  in  that  case  there  is  no  slip,  and  consequently  the  wheels 
may  be  taken  off,  and  the  remainder  will  be  the  whole  effective  power 
of  the  engine,  which  will  drive  the  locomotive  at  —  miles  per  hour, 
wiAoui  wheels. 

Is  it  necessary  to  remind  Mr.  N.,  that  "slip"  is  nothing  more  than  re- 
cession of  the  fulcrum  against  which  the  pacldle  or  propelrer  blade  acts  ? 
and  that  therefore  the  loss  involved  in  it,  is  a  loss  of  space  passed  over  in 
a  given  time;  hence  a  loss  of  velocity;  and  therefore  that  it  is  what  is  com- 
monly called  "loss  of  effect,"  or  more  correctly  speaking,  loss  of  useful 
effect.  ^ 

This  article  has  already  so  far  transcended  the  limits  within  which  I 
had  proposed  to  retain  it,  that  for  the  demonstration  of  the  above  stated 
principle,  I  must  appeal  to  the  reflection  of  Mr.  Nystrom,  and  of  those 
(if  any)  who,  persuaded  by  his  denial,  may  have  allowed  themselves  for 
a  moment  to  doubt  the  truth  of  a  theory  so  well  established. 
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Practical  Rule  for  finding  the  Thickness  of  Cast  Iron  Water  Pipes,  By 

John  C.  Trautwine,  Civ.  Eng. 

Books  afford  to  practical  men  no  guide  by  which  to  determine  the 
thickness  of  cast  iron  pipes  for  resisting  the  pressures  of  different  heads 
of  water.  Most  authors  who  allude  to  the  subject,  content  themselves 
with  merelv  giving  theoretical  rules,  which  are  well  known  to  furnish  re- 
salts  entirely  too  low  for  use  in  practice. 

TbuS|  Barlow's  Rule  gives,  for  a  16-inch  pipe  to  support  a  head  of 
100  feet,  a  thickness  of  but  y  J^th  part  of  an  inch,  or  about  twice  that  of  a 
sheet  of  ordinary  letter  paper. 

Other  writers,  again,  give  the  results  of  some  very  incomplete  experi- 
mentqiy  altogether  too  limited  in  number  to  serve  as  general  data;  while 
others  either  pass  over  the  subject  in  silence,  or  at  most,  with  an  intima- 
tion that  it  admits  of  no  specific  instructions. 

The  fiict  tiiat  the  theoretical  thicknesses  are  so  entirely  insufficveul  tot 


52  MechanicSy  Physics,  and  Chemistry. 

practice,  appears  to  have  deterred  scientific  men  from  a  more  thorough 
investigation  of  the  cause;  and  practical  ones  have,  in  consequence,  been 
compelled  to  adopt  such  limited  results  of  experience  as  they  could  chance 
to  obtain,  taking  care  generally  to  err  on  the  safe  side.  In  some  instan- 
ces, this  precaution  has  been  attended  with  useless  expenditures  of  heavy 
sams  of  money. 

The  principles  involved  in  the  investigation  of  this  subject,  although 
presenting  difficulties  to  a  scientific  solution,  admit,  as  I  conceive,  of  a 
simple  and  sufficiently  satisfactory  one  in  practice. 

Mr.  Barlow,  in  giving  his  Rule,  (see  the  Transactions  of  the  Institution 
of  Civil  Engineers,)  assumed  the  safe  cohesive  strength  of  cast  iron  at 
18,000  pounds  per  square  inch;  but  Hodgkinson  has  since  conclusively 
shown  by  numerous  experiments,  that  it  is  not  safe  to  employ  more  than 
15,000  pounds  per  square  inch  as  the  ultimate  cohesive  strength  of  ordi* 
nary  cast  iron.  This  being  the  cjise,  I  have  assumed  5000  pounds  per 
square  inch  as  the  safe  limit  for  water  pipes,  abstractedly  considered;  and 
modifying  Barlow's  Rule  in  this  particular  only,  have  prepared  the  fol- 
lowing table.  But  it  will  be  evident  to  any  one  practically  conversant 
with  the  subject,  that  even  the  thicknesses  given  by  the  table  are  not 
sufficiently  great  for  actual  use,  and  the  question  arises,  why  are  they  not 
so  ?  The  answer  appears  to  be  simply  this — that  in  the  smaller  pipes  a 
greater  thickness  is  necessary  to  ensure  safety  from  breaking  while  being 
transported,  handled,  and  laid;  and  that,  in  both  small  and  large  ones,  it 
is  extremely  difficult  to  cast  them  of  the  proper  lengths,  and  at  the  same 
time  of  an  uniform  thickness^  and  without  more  or  less  imperfection  from 
air  bubbles,  &c.  Consequently  an  excess  becomes  necessary,  in  ordei 
to  counteract  these  sources  of  weakness. .  Moreover,  after  the  pipes  arc 
laid,  the  soil  below  them  may  settle  unequally,  and  a  greater  or  less  lengtt 
of  pipe  may  thus  become  a  kind  of  tubular  girder,  sustaining  the  mass  o: 
earth  which  rests  upon  its  upper  side. 

From  a  careful  examination  of  a  great  number  of  instances  collectec 
from  various  sources,  I  conceive  that  I  am  warranted  in  asserting  that  th< 
additional  thickness  required  to  guard  against  irregularities  in  the  casting 
will  at  the  same  time  suffice  for  security  in  handling,  and  for  as  great  s 
resistance  to  fraqture,  from  unequal  settlement,  as  we  shall  find  it  expe 
dient  to  aim  at  in  ordinary  practice.  Any  attempt  to  obviate  the  las 
difficulty  entirely,  would  in  many  cases  be  attended  with  an  expense  s< 
great  as  to  restrict  the  use  of  water  pipes  within  very  narrow  limits.  I 
IS  generally  advbable,  therefore,  not  to  make  the  attempt,  but  to  submi 
to  the  comparatively  trifling  inconvenience  of  those  occasional  fracture 
which  almost  invariably  attend  the  execution  of  extensive  systems  c 
water  pipes. 

Water  pipes  of  the  usual  length  of  about  9  feet,  cannot  well  be  cast  c 
a  less  thickness  than  |-in.,  and  in  very  large  pipes,  §-in.  is  not  too  gres 
an  excess  over  the  calculated  thickness,  to  allow  for  irregularities  and  de 
fects  in  the  castings.    Therefore,  I  will  venture  to  offer  the  following  as 

Eractical  rule  for  the  thickness  of  cast  iron  pipes,  to  sustam  safely  differei 
eads  of  water  under  ordinary  circumstances,  viz: 
To  the  thicknesses  given  in  the  following  table,  add  f-in.  for  all  pipi 
under  12  indues  diameter;  \'in.for  those  of  from  12  to  SK)  irmts;  and  |-ti 
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far  those  of  from  30  to  ^  irxhes  diameter.  Or,  if  it  ihould  he  considered 
txpedient  to  allow  something  for  rusting,  add  respectively/,  J,  |j  and  J-in^ 
instead  of^,  tg,  and  |>m. 
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Barlow's  Ruk. — Multiply  the  pressure  against  the  inner  diameter  of 
(he  pipe  in  pounds  per  square  inch,  by  hnlf  the  inner  diameter  in  inches, 
and  divide  the  product  by  the  difference  between  the  cohesion  of  the 
metal  per  square  inch,  (assumed  iti  the  above  table  at  5000  lbs.,}  and  the 
pressure  in  pounds  per  square  inch.  The  quotient  will  be  the  required 
thickness  in  inches. 


Seasomng  7Tm5er. 


y  Sahdel  Clegg,  Jb.* 


Seasoning  timber  is  the  extraction  of  all  the  vegetable  juices  and  mois- 
tare  from  the  woody  fibre,  leavkig  it  perfectly  dry  and  free  from  the 
eflects  of  that  unequal  expansion  and  cmtraction  of  moisture  between  the 
fibres  which  causes  timber  to  warp,  twist,  and  crack.  Seasoning  is 
eflected  by  natural  and  artificial  means. 

Timber  loses  both  in  dimensbos  and  weight  hy  seasoning,  as  shown 
in  the  following  table  of  experiments,  instituted  in  order  to  ascertain  the 
weight  of  a  cubic  foot  of  difierent  kinds  of  wood, — the  foreign  when  first 
imported,  those  of  the  growth  of  England  when  felled,  also  the  weight 
or  each-  when  fully  seasoned,  showing  at  the-  same  time  Vte  loss  aatmntd 
xadimeaiions  dumng  Vtt  process  of  seasoning'. 

■  Fnm  llM'London  AicUleet,  for  Bepteraber,  1861. 
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It  will  be  perceived  that  in  length  no  variation  takes  place,  but  in  width 
the  shrinkage  is  considerable;  therefore  it  is  that  joints  in  floors,  &c.,  laid 
with  unseasoned  timber,  open,  notwithstanding  they  may  have  been  left 
quite  close  by  the  workman. 

Natural  seasoning  is  eflected  by  removing  the  timber  from  where  it  has 
been  felled  as  soon  as  possible,  (the  sooner  the  better,)  and  placing  it  in 
an  inclined  position  in  a  dry  situation,  where  the  air  may  circulate  freely 
round  it;  but  it  should  not  be  exposed  either  to  the  sun  or  wind,  as  the 
unequal  action  caused  by  either  would  give  the  timber  a  teiidency  to  split, 
by  irregular  drying.  The  lower  edge  of  the  timber  should  not  touch  the 
ground;  and  if  there  is  more  than  one  piece  they  must  have  air  space  be- 
tween them.  If  timber  can  be  kept  for  some  time  in  a  dry  situation  be« 
fore  it  is  cut  into  scantlings,  it  is  less  subject  to  warp  and  twist  in  drying. 
Lately,  in  some  of  the  government  yards,  the  timber  has  been  laid  upon 
cast  iron  bearers,  instead  of  being  laid  upon  refuse  pieces  of  wood,  as  the 
refuse  wood  may  be  half  rotten,  and  then  must,  in  some  degree,  contri- 
bute to  infect  the  sound  timber.  Timber,  when  converted  into  scantlings, 
still  requires  attention,  even  though  the  log  from  which  it  was  cut  was 
seasoned.  It  should  be  piled  in  a  sloping  direction,  with  space  for  air 
all  round  each  piece.  A  drying  yard  should  be  well  drained,  and  on  no 
account  should  pools  of  water  be  allowed  to  stand  on  it.  For  the  gene- 
ral purposes  of  the  engineer,  timber  should  be  in  seasoning  two  years 
before  use.  For  joiner's  work,  Mr.  Tredgold  says  four  years  should 
elapse,  unless  other  methods  than  natural  seasoning  be  resorted  to. 

Immersion  in  water  has  been  said  to  facilitate  the  process  of  seasoning. 
Newly-cut  timber  placed  some  twelve  or  fourteen  days  entirely  under 
water  and  then  dried  in  the  sun  and  wind,  is  rendered  less  liable  to  warp 
and  crack;  but  it  loses  somewhat  in  strength.  Partial  immersion  is  de- 
structive to  timber.  The  theory  of  water-seasoning  seems  to  be,  that  sap 
being  soluble,  its  fermentable  properties  are  lessened  by  dilution. 

Seasoning  timber  by  steaming  or  boiling  is  dangerous,  for  hot  water, 
or  steam,  has  to  some  extent  the  power  of  dissolving  the  woody  fibre. 
Mr.  Barlow  says:  ^^  Although  there  is  an  obvious  falling  off  in  the  stren^ 
of  timber  boiled  for  a  long  time,  the  defect  is  very  small  while  the  boihns 
or  steaming  is  not  continued  beyond  the  proportion  of  an  hour  to  an  incH 
in  thickness,  which  is  the  usual  practice  in  the  dockyards." 

Davison's  desiccating  process  for  drying  and  seasoning  timber  will  be 
found  explained  in  the  twU  Engineer  and  Architects*  JaumalyVol.  xii.» 
p.  310.  Heating  timber  in  a  chamber  furnished  with  flues  facilitates  the 
evaporation  of  the  watery  particles;  but  heat  is  not  the  only  essential  re- 
quired for  drying — a  current  is  likewise  necessary;  otherwise  all  the  water 
which  is  thus  converted  into  vapor  will  only  tend  to  charge  the  chamber 
with  steam,  and  it  is  not  until  this  steam  has  arrived  at  a  certain  pressure, 
that  it  will  make  its  escape,  and  the  operation  of  drying  commences.  It 
is  not  only  a  moving,  but  a  rapid,  current  which  is  the  great  desideratum 
for  all  drying  purposes;  and  it  is  the  impulsion  of  atmospheric  air  throu^ 
the  chamber  at  any  required  velocity,  oy  means  of  a  £m  combined  with 
heat  under  perfect  control,  which  constitutes  the  desiccating  process. 
Hie  greener  Ae  wood  tibe  easier  and  more  perfect  is  the  expulsion  of 
moisture;  and  at  the  same  time^the  native  .strength  of  the  fibre  is  secured 
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by  the  immediate  evaporation  of  all  vegetable  juices  and  moisture  likely 
to  ferment  and  carry  on  decomposition.  The  gums,  instead  of  being  re- 
moved, are  coagulated  and  hardened,  and  the  texture  of  the  wood  gene- 
rally is  less  liable  to  decay.  Shrinkage  is  said  to  be  entirely  obviated. 
The  cost  of  desiccating  does  not  exceed  the  interest  of  money  sunk  in 
laying  up  wood  to  season  in  the  ordinary  way.  Timber  seasoned  by  de- 
siccation has  its  strength  increased;  and  compared  with  that  seasoned  in 
the  ordinary  way,  yellow  pine  is  said  to  be  increased  in  strength  17*6  per 
cent.,  Riga  fir  20*4,  and  oak  14*0  per  cent 

In  reference  to  impregnating  timber  with  any  substance  to  preserve  it 
from  decay,  that  which  has  been  completely  exhausted  of  aqueous  parti- 
cles by  the  desiccating  process  is  in  the  best  possible  condition  to  receive 
such  substaices;  but  more  especially  if  timber,  instead  of  being  allowed 
to  cool  after  it  is  removed  from  the  desiccating  chamber,  is  immediately 
plunged  into  a  c»kl  antiseptic. 


Unequal  Refraction.* 


On  Sunday,  the  14th  of  September,  there  occurred  in  this  neighbor- 
hood— five  or  six  miles  north-east  from  Harwick,  N.  B. — a  striking  exam- 
ple of  unequal  refraction.  At  about  a  quarter  past  five  in  the  morning, 
Ae  figure  of  a  man  was  seen,  quite  distinctly,  walking  in  the  air,  at  a  very 
considerable  elevation  above  the  ground.  A  man  and  a  boy  walking 
together  first  noticed  the  appearance;  and  in  about  ten  minutes  after  they 
had  seen  it,  pointed  it  out  to  a  third  person. 

The  representation  is  described  as  being  that  of  an  old  man,  dressed  in 
dark-colored  clothes  and  an  old-fashioned  broad  bonnet,  with  a  walking- 
stick  in  his  hand ;  and,  when  first  seen,  appearing  to  be  about  half  a  mile 
distant,  and  magnified  to  eight  or  ten  feet  in  height.  The  figure  was  so 
distinct,  that  the  nose  and  other  features  were  seen;  and  every  motion 
made  in  walking — such  as  the  flapping  of  the  coat-tails,  the  handling  of 
the  stick,  stooping  as  if  to  pick  up  something  from  the  ground,  taking 
off  the  bonnet  and  wiping  the  forehead — was  as  plainly  exposed  as  if 
performed  by  a  man  walking  on  ten-a  firma,  and  at  the  same  apparent 
distance.  When  first  seen,  the  object  was  nearly  due  east,  elevated  at 
about  an  angle  of  twenty  degrees,  and  exposed  agaiiist  the  clear  morning 
sky — lit  up,  as  it  was,  by  the  rays  of  the  approaching  sun. 

The  observers  occupied  a  position  of  very  considerable  altitude,  and 
which  afibrds  an  uninterrupted  view  across  the  country  for  fifteen  or 
twenty  miles,  when  it  is  closed  by  Cheviot  Mountain,  which  lay  directly 
in  range  of  tiie  object,  though  far  below  it.  The  course  pursued  by  the 
aerial  walker  was  north-easterly  and  descending;  so  that,  at  one  time,  he 
gradually  disappeared  altogether,  the  head  and  shoulders  remaining  in 
view  some  time  after  the  lower  parts  had  vanished.  Aftef  the  specta- 
tors had  walked  on  about  a  mile  farther,  however,  their  course  lying 
north-north-west,  the  phenomenon  again  became  distinctly  visible;  and 
OS  they  had  been  ascending,  so  it  appeared  corre^ondingly  higher  above 
tbye  horizon^    It  was  then  followed  by  a  dog,  which,  however,  from  dis* 

*  From  thQ  London  AtbensnoiDi  Septen^icr,  1851. 


Lectures  on  the  Telegraph.  57 

tortion  or  some  other  r ause,  could  scarcely  be  distinguished  from  a  sheep, 
only  its  ears  appeared  larger  and  more  erect. 

All  this  time  there  never  appeared  any  ground  along  with  the  figure, 
which  stalked  with  long  leisurely  strides  athwart  the  clear  sky;  and  when 
last  seen,  and  when  it  had  descended  nearer  to  the  horizon,  became 
tinged  of  a  lurid  red  by  the  rays  of  the  sun,  and  appeared  cut  in  two  by 
a  stripe  of  red  cloud.  From  first  to  last,  the  spectacle  was  seen  for  about  the 
space  of  half  an  hour;  and  when  in  view  the  second  time,  it  appeared  to 
be  much  farther  off  than  at  first — perhaps  about  two  miles  distant — 
though,  strange  to  say,  still  distinctly  and  minutely  visible.  There  would 
appear  to  have  been  some  optical  illusion  or  misconception  as  to  the  dis- 
tance of  the  object;  and  nothing,  as  yet,  is  kni>wn  of  its  corporeal  repre- 
sentative. 


For  tbc  Journal  of  tho  Franklin  Institute. 

A  Series  of  Lectures  on  the  Telegraph  j  delivered  before  the  Franklin  Institute. 

Sessionj  1850-51.     Bt/  Dr.  L.  Turnbull. 

Continued  from  Vol.  xxii,  page  415. 

Printing  Telegraph  of  Alfred  Vail. 

The  printing  telegraph  of  Alfred  Vail  was  proposed  in  September,  1837. 
It  consists  of  a  type  wheel  having  on  its  surface  the  twenty-four  letters 
of  the  alphabet.  On  the  side  of  the  wheel  are  twenty-four  holes.  The 
tjpe  wheel  is  moved  circularly  by  means  of  a.  spring  that  the  electro- 
magnetic key  causes  to  advance  at  each  interruption  and  return  of  the 
current.  The  paper  advances  under  the  type  wheel  by  means  of  an  in- 
dependent clock  movement. 

The  precision  of  the  operation  depends  on  the  exact  correspondence 
of  the  machinery,  situated  at  the  two  extremities  of  the  telegraphic  lines. 
It  is  necessary  that  the  type  wheel  presents  the  same  letter  at  both  stations, 
and  that  the  clock  moves  at  the  same  rate.  But  I  believe  that  this  sys- 
tem has  never  been  put  in  execution.  1  copy  (torn  p.  169  of  his  work 
on  the  telegraph,  the  conclusions  he  comes  to  in  regard  to  this  form  of 
telegraph: 

"All  electro-magnetic  telegraphs  require  as  their  basis,  the  adoption  of 
the  ekdro-^nagnety  when  recording  the  intelligence  is  an  object,  and  it 
would  seem,  must  be  applied  in  a  manner  equivalent  to  the  mode  adopt- 
ed by  Prof.  Morse;  that^is,  the  application  of  the  armature  to  a  lever,  and 
its  single  movement  produced  by  closing  and  breaking  the  circuit.  It  is, 
therefore,  safe  to  assume  that,  whatever  improvement  in  one  plan  may  be 
made  to  increase  the  rapidity  of  the  movements  of  those  parts  of  the  tele- 
graph which  belong  to  the  electro-magnet,  is  equally  applicable  to  any 
other  plan,  provided  too  much  complication,  already  existing,  does  not 
counteract  and  defeat  the  improvement. 

*^Some  plans,  however,  use  an  extra  agent  besides  the  electro-magnet, 
which  is  employed  for  measuring  the  time  of  the  revolution  of  the  type 
wheel,  and  tne  electro-magnet  is  only  called  in,  occasionally,  to  make  the 
impresaon.    In  such  plans  the  rapidity  of  communication  demands  \!Ki^ 
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combined  action,  alternately,  of  both  magnets.  This,  of  course,  increases 
the  complication,  and  must  certainly  be  considered  a  departure  from  other 
more  simple  arrangements.  Whatever  vrWl  reduce  the  inertia  of  mechani- 
cal movements  and  bring  them  to  act  with  an  approximate  velocity,  at 
least  of  the  fluid  itself,  will  increase  the  rapidity  of  transmission.  The 
more  the  instrument  is  encumbered  with  the  sluggish  movements  of  ma« 
terial  bodies,  the  less  rapid,  inevitably,  must  be  its  operation,  even  where 
several  co-operating  agents  are  assisting,  in  their  respective  spheres,  to 
increase  the  rapidity  of  the  motion.  Such  is  the  case  with  the  several 
kinds  of  letter  printing  telegraphs:  very  weighty  bodies,  comparativelv 
speaking,  are  set  in  motion,  stopped,  again  set  in  motion,  and  along  with 
this  irregular  motion,  other  parts  peiform  their  functions.  There  must  be 
a  courtesy  observed  among  themselves,  or  matters  do  not  move  on  as  har- 
moniously as  could  be  desired.  This  is  not  always  the  case,  especially 
'  where  time  is  the  great  question  at  issue. 

**A11  printing  telegraphs  which  use  type,  arranged  upon  the  periphery 
of  a  wheel,  must  have,  of  necessity,  these  several  movements,  viz:  the 
irregular  revolution  of  the  type  wheel,  stopping  and  starting  at  every 
division  or  letter;  the  movement  of  the  machinery,  called  the  printer; 
the  irregular  movement  of  the  paper,  at  intervals,  to  accommodate  itself 
to  the  letter  to  be  printed;  the  movement  of  the  inking  apparatus,  or 
what  is  not  an  improvement  in  cleanliness,  paper  of  the  character  used 
by  the  manifold  letter  writer.  So  many  moving  parts,  are  so  many  im- 
peding causes  to  increased  rapidity,  and  are,  to  all  intents  and  purposes, 
a  complication. 

"The  requirements  of  a  perfect  instrument  are:  economy  of  construc- 
tion, simplicity  of  arrangement,  and  mechanical  movements,  and  rapidity 
of  transmission.  To  use  one  wire  is  to  reduce  it  to  the  lowest  possible 
economy.  If  there  is  but  one  movement,  and  that  has  all  the  advantages 
which  accuracy  of  construction,  simplicity  of  arrangement  and  lightness, 
can  bestow  upon  it,  we  might  justly  infer  that  it  appeared  reduced  to  its 
simplest  form. 

"The  instrument  employed  by  Prof.  Morse  has  but  a  single  movement, 
and  that  motion  of  a  vibratory  character;  is  light  and  susceptible  of  the 
roost  delicate  structure,  by  which  rapidity  is  insured;  the  paper  is  con- 
tinuous in  its  movement,  and  requires  no  aid  from  the  magnet  to  carry  it. 

"The  only  object  that  can  be  obtained  by  usiftg  the  English  letters, 
instead  of  the  telegraphic  letters,  is,  that  the  one  is  in  common  use,  the 
other  is  not.  The  one  is  as  easily  read  as  the  other;  the  advantage  then 
is  fanciful,  and  is  only  to  be  indulged  in  at  the  expense  of  time,  and  com- 
plication of  machinery,  increasing  the  expense,  and  producing  their  inevit- 
itable  accompaniments,  liability  of  derangement,  care  of  attendance,  and 
loss  of  time.'* 

Alexander* s  Electric  Telegraph. 

I  copy  this  account  of  Alexander's  telegraph  from  the  London  Jlfe- 
chanics^  Magazine,  of  November,  1837,  but  it  was  copied  originally  from 
the  Scotsman,  a  paper  published  in  Edinburgh,  perhaps  a  month  before, 
and  a  model  to  illustrate  the  nature  and  the  operation  of  the  telegraphic 
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machine,  was  exhibited  at  a  meeting  of  the  Society  of  Arts  in  EdinburjCfh, 
in  October,  1837. 

The  model  consists  of  a  wooden  chest,  about  five  feet  long,  three  feet 
wide,  three  feet  deep  at  the  one  end,  and  one  foot  at  the  other.     The 
width  and  depth  in  this  model  are,  those  which  would  probably  be  found 
suitable  in  a  working  machine;  but  it  will  be  understood  that  the  length 
in  the  machine  may  be  a  hundred  or  a  thousand  miles,  and  is  limited  to 
five  feet  in  the  model,  merely  for  convenience.     Thirty  copper  wires  ex- 
tend from  end  to  end  of  the  chest,  and  are  kept  apart  from  each  other. 
At  one  end,  (which  for  distinction's  sake,  we  shall  call  the  south  end,) 
they  are  fastened  to  a  horizontal  line  of  wooden  keys,  precisely  similar  lo 
thoseof  apiano|forte;  at  the  other,  or  north  end,  they  terminate  close  to  thirty 
small  apertures  equally  distributed  in  six  rows  of  five  each,  over  a  screen 
of  three  feet  square,  which  forms  the  end  of  the  chest.     Under  these 
apertures  on  the  outside,  are  painted  in  black  paint  upon  a  white  ground, 
the  twenty-six  letters  of  the  alphabet,  with  the  necessary  points,  tlie  colon, 
semicolon,  and  full  point,  and  an  asterisk  to  denote  the  termination 
of  a  word.     The  letters  occupy  spaces  about  an  inch  square.     The  wood- 
en keys  at  the  other  end  have  also  the  letters  of  the  alphabet  painted  on 
them  in  the  usual  order.     The  wires  serve  merely  for  communication, 
and  we  shall  now  describe,  the  apparatus  by  which  they  work.     This 
consists,  at  the  south  end,  of  a  pair  of  plates,  zinc  and  copper,  forming 
t  galvanic  trough,  placed  under  the  keys;  and  at  the  north  end  of  thirty 
steel  magnets,  about  four  inches  long,  placed  close  behind  the  letters  paint- 
ed on  the  screen.     The  magnets  move  horizontally  on  axes,  and  are 
poised  within  a  flat  ring  of  copper  wire,  formed  of  the  ends  of  the  com- 
municating wires.     On  their  north  ends  they  carry  small  square  bits  of 
black  paper,  which  project  in  front  of  the  screen,  and  serve  as  opercula 
or  covers  to  conceal  the  letters.     When  any  wire  is  put  in  communica- 
tion with  the  trough  at  the  south  end,  the  galvanic  influence  is  instantly 
transmitted  to  the  north  end;  and  in  accordance  with  a  well  known  law 
discovered  by  (Ersted,  the  magnet  at  the  end  of  that  wire  instantly  turns 
round  to  the  right  or  lefl,  bearing  with  it  the  operculum  of  black  paper, 
and  unveiling  a  letter.     When  the  key  A,  for  instance,  is  pressed  down 
with  the  finger  at  the  south  end,  the  wire  attached  to  it  is  immediately  put 
in  communication  with  the  trough;  and  the  same  instant  the  letter  A  at 
the  north  end  is  unveiled  by  the  magnet  turning  to  the  right,  and  with- 
drawing the  operculum.     When  the  finger  is  removed  from  the  key,  it 
springs  back  to  its  place,  the  communication  with  the  trough  ceases,  the 
magnet  resumes  its  position,  and  the  letter  is  again  covered. 

Thus,  by  pressing  down  with  the  finger,  in  succession,  the  keys  cor- 
responding to  any  word  or  name,  we  have  the  letters  forming  that  word 
or  name  exhibited  at  the  other  end;  the  name,  Victoria  for  instance, 
which  was  the  maiden  eflfort  of  the  telegraph  on  Wednesday  evening. 
In  the  same  way  we  may  transmit  a  communication  of  any  length,  using 
in  asterisk  or  cross,  to  mark  the  division  of  one  word  from  another,  and 
the  comma,  semicolon,  or  full  point,  to  make  a  break  in  a  sentence,  or 
its  dose.  No  proper  experiment  was*  made  while  we  were  present  to 
determine  the  time  necessary  for  this  species  of  communication,  but  "ti^ 
bve  reason  to  believe^  &at  &e letters  might  be  exhibited  almost  asi^^v^i 
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as  a  compositor  could  set  them  up  in  type.     Even  one-balf  or  one-third 
of  this  speed,  however,  would  answer  perfectly  well. 

Galvanism,  it  is  well  known,  requires  a  complete  circuit  for  its  operation. 
You  must  not  only  carry  a  wire  to  the  place  you  mean  to  communicate 
with,  but  you  must  bring  it  back  again  to  the  trough.  (The  writer  of  this 
communication,  and  even  Mr.  Alexander,  was  not  aware  of  the  discovery 
of  Steinheil,  that  the  earth  w^ould  conduct  so  as  to  return  the  current 
without  the  use  of  the  second  wire. — L.  T.)  Aware  of  tliis,  our  first 
impression  was,  that  each  letter  and  mark  would  require  two  wires,  and 
the  machine  in  these  circumstances  having  sixty  wires  instead  of  thirty, 
its  bulk  and  the  complication  of  its  parts  would  have  been  much  in- 
creased. This  difficulty  has  been  obviated,  however,  by  a  simple  and 
happy  contrivance.  Instead  of  the  return  wires,  extending  from  the  mag- 
net back  to  the  keys,  they  are  cut  short  at  the  distance  of  three  inches 
from  the  magnet,  and  all  form  a  transverse  copper  rod,  from  which  a 
single  wire  passes  back  to  the  trough,  and  serves  for  the  whole  letters. 
The  telegraph,  in  this  way,  requires  only  thirty-one  wires.  We  may 
also  mention,  that  the  communication  between  the  keys  and  the  trough 
is  made  by  a  long  narrow  basin  filled  with  mercary,  into  which  the  end 
of  the  wire  is  plunged  when  the  key  is  pressed  down  with  the  finger. 

The  telegraph  thus  constructed,  operates  with  ease  and  accuracy,  as 
many  gentlemen  can  witness.  The  term  model,  which  we  have  employ- 
ed, IS,  in  some  respects,  a  misnomer.  It  is  the  actual  machine,  wnth  all 
its  essential  parts;  and  merely  circumscribed  as  to  length  by  the  neces- 
sity of  keeping  it  in  a  room  of  limited  dimensions.  While  many  are 
laying  claim  to  the  invention,  to  Mr.  Alexander  belongs  the  honor  of 
first  following  out  the  principle  into  all  its  details,  meeting  every  diffi- 
culty, completing  a  definite  plan,  and  showing  it  in  operation.  About 
twenty  gentlemen,  including  some  of  the  most  eminent  -men  of  science 
in  Edinburgh,  have  subscribed  a  memorial,  stating  their  high  opinion  of 
the  merits  of  the  invention,  and  expressing  their  readiness  to  act  as  a 
committee  for  conducting  experiments  upon  a  greater  scale,  in  order  fully 
to  test  its  practicability.  This  ought  to  be  a  public  concern;  a  machine 
which  would  repeat  in  Edinburgh,  words  spoken  in  London,  three  or  four 
minutes  after  they  were  uttered,  and  continue  the  communication  for  any 
length  of  time,  by  night  or  by  day,  and  with  the  rapidity  which  has  been 
described;  such  a  machine  reveals  a  new  power,  whose  stupendous  ef- 
fects upon  society  no  effi)rt  of  the  most  vigorous  imagination  can  anticipate. 

The  principle  of  Alexander's  telegraph  is  represented  in  the  following 
illustration  from  the  work  of  Alexander  Bain,  Esq.,  fig  41.  It  consists 
of  but  one  circuit,  so  as  to  make  the  operation  intelligible. 

A  is  a  voltaic  battery;  B,  a  trough  filled  with  mercury;  C,  a  key  to  be 
pressed  down  by  the  finger  of  the  operator;  ^,  is  the  end  of  a  conducting 
wire,  which  dips  into  the  mercury  when  the  key  is  depressed,  and  com- 
pletes the  electric  circuit;  D  D,  is  the  distant  dial  upon  which  the 
signals  are  to  be  shown;  F  F,  are  screens,  thirty  in  number,  each  being 
fixed  to  a  needle,  corresponding  to  the  finger  keys  before  describee!. 
When  no  electricity  is  passing,  these  screens  remain  stationary  over  the 
several  letters,  &c.,  and  conceal  them  from  view;  but  when  a  current  is 
made  to  flow^  by  die  depression  of  a  key,  the  corresponding  needle,  in 
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the  distant  instrument,  is  deflected,  carrying  the  screen  with  it,  and  un- 
covering the  letter,  which  becomes  exposed  to  view,  as  at  0. 

Fig.  41. 


In  the  same  Magazine,  there  is  an  improvement  suggested  by  a  cor- 
respondent, which  is  obvious  and  a  good  one,  namely,  the  use  of  fifteen 
wires  to  represent  two  letters,  thus:  let  each  of  the  letter  screens  affixed 
to  the  movable  magnets  be  wide  enough  to  cover  two  letters.  Then  the 
positive  end  of  the  galvanic  battery  being  connected  with  the  inducing 
wire,  by  a  touch  of  the  keys,  the  magnet  and  screen  will  move  in  one 
direction  and  discover  one  letter.  The  negative  end  of  the  battery  being 
thus  connected  with  the  same  wire,  the  magnet  will  move  in  the  contrary 
direction,  and  discover  the  other  letter.  There  must,  of  course,  be  some- 
thing fixed  to  prevent  the  magnet  going  so  far  in  either  direction  as  to 
discover  both  letters.  The  returning  wire  connected  with  all  the  other 
thirty,  must  of  course  have  its  connexion  with  the  battery  poles  reversed, 
at  the  same  time  as  the  lettered  wire.  To  prevent  oscillation,  let  each 
wire  act  upon  two  magnets  and  screens,  one  magnet  and  screen  moving 
in  one  direction,  but  prevented  from  moving  in  the  other  as  now.  The 
current  of  electricity  if  reversed,  would,  on  account  of  this  prevention, 
not  move  this  magnet  and  screen  in  the  opposite  direction,  but  it  might 
the  other  magnet  and  screen  having  a  similar  stop  or  prevention,  but  placed 
on  the  other  side  of  the  pole.    • 

Davy*s  JVeedk  and  Lamp  Telegraph. 

This  telegraph  is  called  the  needle  and  lamp  telegraph,  to  distinguish 
it  from  the  telegraph  of  Edward  Day,  which  I  will  describe  in  a  future 
lecture. 

^^There  is  a  case,  which  may  serve  as  a  desk  to  use  in  writing  down 
the  intelligence  conveyed;  and  in  this,  there  is  an  aperture  about  sixteen 
inches  long,  and  three  or  four  wide,  facing  the  eyes,  perfectly  dark.  On 
this  the  signals  appear  as  laminous  letters,  or  combinations  of  letters,  with 
a  neatness  and  rapidity  almost  maffical.  The  field  of  view  is  so  confined, 
that  the  signals  can  be  easily  cau^t  and  copied  down  without  the  neces- 
■ty  eweB  of  turning  the  head.  Attention,  in  the  first  instance,  is  called 
bjr  three  strokes  on  a  little  bell;  the  termination  of  each  vrord  is  mdvca.- 
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ted  by  a  single  stroke.     There  is  not  the  slightest  difficulty  in  decypber- 
ing  what  is  intended  to  be  communicated. 

"In  front  of  the  oblong  trough,  or  box,  described  by  your  correspond- 
ent, a  lamp  is  placed,  and  that  side  of  the  box  next  the  lamp  is  of  ground 
glass,  through  which  the  light  is  transmitted  for  the  purpose  of  illumina- 
ting the  letters.  The  oblong  box  is  open  at  the  top,  but  a  plate  of  glass 
is  interposed  between  the  letters  and  the  spectator,  through  which  the 
latter  reads  off*  the  letters  as  they  are  successively  exposed  to  his  view. 
At  the  opposite  side  of  the  room,  a  small  key  board  is  placed,  (similar  to 
that  of  a  piano  forte,  but  smaller,)  furnished  with  twelve  keys;  eight  of 
these  have  each  three  letters  of  the  alphabet  on  their  upper  surfaces, 
marked  A,  B,  C;  D,  £,  F;  and  so  on.  By  depressing  these  keys  in  various 
"ways,  the  signals  or  letters  are  produced  at  the  opposite  desk,  as  previously 
described;  how  this  is  effected  is  not  described  by  thelinventor,  as  he  intima- 
fee?  that  the  construction  of  certain  parts  of  the  apparatus  must  remain  secret. 

By  the  side  of  the  key  board,  there  is  placed  a  small  galvanic  battery, 
from  which  proceeds  the  wire,  25  yards  in  length,  passing  round  the  room. 
Along  this  wire  the  shock  is  passed,  and  operates  upon  that  part  of  the 
apparatus  which  discloses  the  letters  or  si^al.  The  shock  is  distributed 
as  follows:  The  underside  of  the  sio;nal  keys  are  each  furnished  with  a 
small  projecting  piece  of  wire,  which,  on  depressing  the  keys,  is  made  to 
enter  a  small  vessel,  filled  with  mercury,  placed  under  the  outer  ends  of 
the  row  of  keys;  a  shock  is  instantly  communicated  along  the  wire,  and 
a  letter,  or  signal,  is  as  instantly  disclosed  in  the  oblong  box.  By  atten- 
tively looking  at  the  effect  produced,  it  appeared  as  if  a  dark  slide  were 
withdrawn,  thereby  disclosing  the  illuminated  letter.  A  slight  vibration 
of  the  (apparent)  slide,  occasionally  obscuring  the  letter,  indicated  a 
great  delicacy  of  action  in  this  part  of  the  contrivance,  and  although  not 
distinctly  pointed  out  by  the  inventor,  is  to  be  accounted  for  in  the  fol- 
lowing manner:  when  the  two  ends  of  the  wire  of  the  galvanic  apparatus 
are  brought  together,  over  a  compass  needle,  the  position  of  the  needle 
is  immediately  turned,  at  right  angles,  to  its  former  position;  and  again, 
if  the  needle  is  placed  with  the  north  point  southward,  and  the  ends  of 
the  wire  again  brought  over  it,  the  needle  is  again  fprced  round  to  a  po- 
sition at  right  angles  to  its  original  one.  Thus,  it  would  appear,  that  the 
slide  or  cover  over  the  letters,  is  poised  similarly  to  the  common  needle, 
and  that  by  the  depression  of  the  keys,  a  shock  is  given  in  such  a  way 
as  to  cause  a  motion  from  right  to  left,  and  vice  versa^  disclosing  those  let- 
ters, immediately,  under  the  needle  so  operated  upon." — London  Mec/i. 
Mag.  VoL  xxviii.,  1837. 

Masson  Magneto-Eledric  Telegraph. 

In  1837,  Prof.  Masson,  of  Caen,  addressed  a  letter  to  the  French  Acade- 
my, in  which  he  announced  that  he  had  made  several  trials  with  a  mag- 
neto-electric telegraph,  for  the  distance  of  1800  feet.  He  employed  for 
the  development  of  the  current,  the  magneto-electric  machine  of  PixC, 
to  produce  the  deflexion  of  magnetic  needles  placed  at  the  extremities 
of  th^  circuits.  These  trials  were  repeated  in  October,  1838,  with 
Brtquet,  who  was  at  that  time  one  of  the  members  of  the  Commission 
on  me  Telegraph  from  Paris  to  Rouen,  but  the  results  obtained  were  not 
w  aatk&ctorjr  as  those  of  Steinheil,  Morse,  and  others;  afterwards  Mas- 
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son  and  Briquet  associated  themselves  together,  and  invented  a  new  form 
of  telegraph,  a  description  of  which  is  not  given. —  Moigno  TraiU  de 
Tdegrapfae,  p.  30. 

AmyoVs  Telegraph. 

In  a  letter  addressed  to  the  Academy  of  Science  of  Paris,  in  July,  1838, 
Auyot  proposed  the  construction  of  a  needle  telegraph.  It  was  to  consist 
of  a  single  circuit,  which  would  move  a  sinde  needle,  which  needle  was  to 
write  on  paper,  with  mathematical  precision;  the  correspondence  which 
was  to  be  transmitted  to  the  other  extremity,  by  a  simple  wheel,  on  which 
it  should  be  written  by  means  of  points  differently  spaced,  the  same  as 
they  are  oa  the  barrels  of  portable  organs,  the  wheels  to  be  regulated  by 
clock  work. — Moigno ^  p,  31. 

To  be  Continued. 
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Some  interesting  and  important  experiments  on  the  strength  of  cements, 
&c.,  were  made  on  the  20th,  22d,  and  23d  inst.,  at  the  Great  Exhibition, 
under  the  supervision  of  the  jury  of  Class  XXVII.,  when  the  large  beam 
of  hollow  bricks  and  Portland  cement,  erected  in  the  area  at  the  west  end 
of  the  building  by  Messrs.  J.  B.  White  &Sons,  of  Millbank,  was  broken 
down.  The  experiments  were  watched  with  great  interest  by  a  large 
number  of  scientific  men  and  others.  Confining  ourselves  for  the  pre- 
sent to  the  works  of  the  firm  we  have  named,  we  will  record  some  of  the 
experiments  which  preceded  the  attack  on  the  beam.  The  weights  used 
were  iron  pigs,  averaging  100  lbs.  each. 

The  first  experiment  was  on  a  block  of  neat  Portland  cement  4  inches 
square,  suspended  at  each  end,  and  16  inches  long  between  the  bearings. 
The  weight  was  applied  exactly  in  the  centre.  This  was  broken  down 
by  1580  lbs.,  including  the  weight  of  the  scale:  the  fracture  was  perpen- 
dicular.    The  block  was  four  months  old. 

2.  A  block  of  neat  Roman  cement  (Harwich  stone),  exactly  the  same 
size  as  the  last,  seven  months  old,  broke  down  with  380  lbs.  Thismqst 
have  been  defective,  and  we  may  say,  as  applying  throughout,  that  single 
experiments  on  the  strength  of  materials  must  never  be  trusted  to  for 
general  deductions,  the  most  extraordinary  variations  being  often  found  in 
specimens  prepared  under,  what  may  be  considered,  precisely  the  same 
circumstances. 

3.  A  block  of  neat  Sheppy  cement,  the  same  size  as  the  last,  broke 
with  980  lbs.  in  the  scale. 

4.  A  block  of  neat  Portland  cement,  six  months  old,  2  inches  thick, 
and  2|  inches  wide,  required  2280  lbs.  to  pull  it  asunder. 

5.  Two  pieces  of  Portland  stone,  6  inches  square  (each  6  inches  high 
too,)  cemented  together  bv  a  thin  joint  of  neat  Portland  cement  (four 
months  old,)  were  suspended.  When  3700  lbs.  were  in  the  scale  at* 
tacbed  to  the  lower  stone,  the  top  stone  yielded  where  the  iron  clippers 
held  it.  Afterwards  the  square  holes  for  the  ends  of  the  cKppers  were 
made  deeper  in  another  part  of  the  stone,  and  4500  lbs.  were  put  into 
the  icaie,  when  the  iron  hook  broke,  the  joint  remaining  sovind. 

^Fioa  tbe  London  Builder,  No.  451. 


64  Mechanics^  Physics,  and  Chemistry. 

The  materials  here  use  being  Portland  stone  and  Portland  cement,  it 
vras  with  difficulty  that  some  of  the  foreigners  present  could  be  made  to 
understand  that  the  latter  was  not  made  from  the  former,  and  we  mention 
the  circumstance  as  an  illustration  of  the  erroneous  impressions  given  by 
improper  appellations.  It  is  the  same  with  Roman  cement.  A  scientific 
French  writer  in  describing  that  marvellous  piece  of  construction,  the 
Thames  Tunnel,  deceived  by  the  name,  says  that  the  engineer  succeeded 
here  by  adopting  the  cement  of  the  ancient  Romans^  although,  as. we  know 
very  well,  the  cement  in  question  which  really  was  used  had  no  more  to 
do  with  the  Romans  than  it  had  with  the  Pope. 

6.  Two  pieces  of  Portland  stone,  the  same  size  as  the  last,  joined  to- 
gether with  Roman  cement,  five  months  ago  (a  thicker  joint,  by  the  way, 
than  in  the  previous  case,)  required  2780  lbs.  (including  scale)  to  sepa- 
rate them, — a  much  greater  weight  than  was  anticipated.  The  cement 
left  the  stone;  so  that  its  adhesive  power  yielded,  not  its  cohesive. 

Turning  now  to  the  principal  example  of  the  series — the  hollow  brick 
beam — we  annex  views  of  the  front  and  end  of  it,  showing  its  dimen- 
sions and  construction,  and  the  mode  of  applying  the  weight. 

During  Saturday  the  beam  was  loaded  in  the  central  part  with  15,000 
lbs.  weight  of  pig  iron,  and  in  this  state  it  was  left  until  one  o'clock  on 
.  Monday,  when  it  was  carefully  examined  and  found  quite  free  from  any 
indication  of  failure.  The  loading  was  then  resumed  until  it  was  weighted 
with  40,000  lbs.,  at  which  time  a  deflexion  of  nearly  one-eighth  of  an 
inch  was  observed:  with  41,600  lbs.  two  cracks  exhibited  themselves 
in  the  four  lower  courses,  at  a  short  distance  right  and  left'  of  the  centre 
of  the  beam,  and  a  crack  in  the  centre  of  Ibe  beam.  With  51,600 
the  cracks  extended  through  the  six  lower  courses  and  the  deflexion  in- 
creased to  five-sixteenths  of  an  inch;  with  62,800  lbs.,  which  it  bore  for 
a  short  time,  the  beam  gradually  separated  into  two  parts  as  nearly  equal 
as  possible,  the  line  of  fracture  being  vertical  and  indiscriminately  through 
bricks  and  joints  as  they  occurred.  In  falling,  the  beam  thrust  the  piers 
considerably  out  of  an  upright. 

It  will  be  remembered  by  many  that  in  1837  an  experimental  brick 
beam. was  (at  tlie  suggestion  of  Mr.  Brunei)  built  by  Messrs.  Francis  and 
White,  at  their  cement  works,  Nine  Elms,  Vauxhall,  for  the  purpose  of 
ascertaining  the  strength  of  Roman  cement.  The  beam  consisted  of  hard 
stock  bricks,  bonded  in  the  usual  way,  and  bedded  and  grouted  with  a 
mixture  in  equal  portions  of  the  best  Roman  cement  and  clean  Thames 
sand,  making  it  completely  hollow  throughout.  It  consisted  of  nineteen 
courses  of  bricks,  the  thirteen  uppermost  courses  being  two  bricks  or  18 
inches  in  thickness,  and  the  six  lower  courses  two-and-a-half  bricks,  or 
1  foot  lOj  inches  in  thickness.  The  sectional  area  was,  therefore,  thir- 
teen courses,  at  3  inches  each,«39  inchesxl8  inches  thickness ■* 702 
inches;  six  courses,  at  3  inches  €ach,=  18  inches  x  22 J  inches  thickness 
=5=405  inches,  total  sectional  area  1107  superficial  inches,  and  in  the 
lower  courses  were  inserted  (as  we  understand)  fifteeri  lengths  of  hoop- 
iron,  1^  inch  and  j'j  inch.*  The  beam  was  supported  at  each  end, 
leaving  a  clear  bearing  of  21  feet  4  inches,  and  after  it  had  been  built 
about  wiree  months  it  was  loaded  with  11,200  lbs.  of  pig-iron,  placed  on 

*  General  Pasley  says,  in  his  work  '^On  Limes/'  five  only,  p.  162. 
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a  jtlatform,  which  was  suspended  at  the  central  part  of  the  beam,  which 
weight  -was  increased  at  the  end  of  another  three  months  to  24,000  lbs. 
lathis  state  it  was  left  for  twelve  months,  at  the  terntination  of  which 
period  it  was  determined  to  load  it  until  it  broke  down,  which  was 
eflected  by  increasing  the  weight  to  50,6^2  lbs. 
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Messrs.  White  and  sons  had  determined,  fir  the  purpose  trf  exhibiiing, 
the  ttrej^th  of  Portltmd  cement  as  compared  with  R&man  cement,  to  erect 
a  brick  beala  in  ^1  respects  similar  to  the  last  described  (except  the  sub- 
■titutioD  of  Portland  for  Roman  cement;)  but  a  short  time  previously[to 
die  (^teniif  of  the  Elzhibitioa,  it  was  suggested  to  them  that  if  they  made 
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use  of  hollow  bricks  instead  of  the  ordinary  solid  bricks,  it  would  add 
much  to  the  interest  of  the  experiment  (as  experimentaupon  hollow  bricks 
were  much  wanted;]  and  in  compliance  with  this  suggestion,  they  erected, 
a  few  days  before  the  opening  of  the  exhibition,  a  beam  of  hollow  or  tubu^ 
lar  bricks y  with  Portland  cement  and  sand  (in  equal  portions j)  with  iron 
hooping  in  the  lower  courses^  and  generally  following,  in  all  respects, 
the  dimensions  and  form  of  the  beam  built  with  Roman  cement  at  Nine 
Elms,  as  far  as  the  use  of  the  hollow,  bricks  would  permit.  The  weight 
was  applied  in  the  central  part  of  a  clear  bearing  of  21  feet  4  inches,  in 
the  same  manner  as  to  the  Roman  cement  beam.  The  use  of  the  hollow 
bricks  occasioned  some  difference  in  the  sectional  area,  which  we  have 
to  take  into  account;  but  we  shall  disregard  in  the  present  comparison 
the  disadvantages  arising  from  having  merely  the  narrow  edges  of  the 
tubes  to  connect  with  the  cement  instead  of  the  broad  surfaces  of  ordi- 
nary bricks. 

The  Portland  cement  beam,  as  will  be  seen  by  the  accompanying  dia- 
grams, consisted  of  ten  courses;  the  upper  part  having  three  courses  on 
edge,  and  four  flatwise,  and  the  lower  part  two  courses  on  edge,  and  one 
jSatwise.  The  bricks  were  all  laid  as  stretchers,  and  the  beam  conse- 
quently consisted  of  a  series  of  forty  tubes  (the  number  of  bricks  in  sec- 
tion throughout,)  which  were  open  from  end  to  end  of  the  beam.  The 
average  size  of  the  bricks  was  5f  inches  by  4^  inches,  and,  the  rims  or 
sides  being  about  J  of  an  inch  in  thickness,  the  tubular  or  hollow  parts 
were  each  equal  to  9  inches  super.  But  with  the  joints  and  beds  the 
whole  measured  in  the  six  upper  courses  an  average  of  36  inches  x  17*52 
inches, =621  inches;  and  in  the  three  lower  courses  an  average  of  1.05 
x26-6  inches,«=4S9  inches;  making  a  total  area  of  1060  inches:  from 
this  deducting  the  forty  vacuities,  or  hollow  parts,  of  9  inches  each,>=636 
irjches,.we  have  as  the  net  sectional  area,  700  inches. 

By  an  inspection  of  the  diagram,  it  will  be  seen  that  as  the  vacuities 
are  distributed  throughout  the  whole  depth  of  the  beam,  they  occasion  a 
less  of  strength  nearly  proportionate  to  their  whole  extent,  varying  of 
course  as  their  distances  from  the  neutral  axis. 

On  the  part  of  Messrs.  White  it  is  argued  that  the  depth  of  the  Roman 
cement  beam  being  57  inches,  and  the  sectional  area  1107  inches;  and 
the  depth  of  the  Portland  beam  being  52^  inches,  and  its  net  area,  700 
ijiches,  we  shall  have  1107x57=63,099;  and  700x52^=36,750,  as 
expressions  of  the  relative  strength  of  the  two  beams,  supposing  they 
had  been  built  of  the  same  materials. 

The  Roman  cement  beam  (as  before  mentioned)  was  broken  down 
with  50,652  lbs.,  and  since  63,099  :  36,750 :  :  50,652  :  29,500,  it  follows 
t-  at  if  the  Portland  cement  beam  had  broken  down  with  29,500  lbs.,  the 
two  cements  would  have  exhibited  equal  strength;  but,  inasmuch  as  it 
took  62,800  lbs.  to  break  down  the  Portland  cement  beam,  the  experi- 
ment exhibited  a  superiority  pf  Portland  cement  over  Roman  cement  in 
ihs  ratio  of  2128  to  1,  or,  in  round  numbers,  2i  to  1.  ITiis  reasoning, 
however,  is  scarcely  correct,  since  it  does  not  take  sufficiently  into  con- 
sideration the  strength  dependent  on  disposition  of  the  material. 

From  some  experiments  made  upon  Portland  and  Roman  cement^ 
where  solid  bricks  were  used  with  each,  the  superiority  of  Portland  cement 
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was  fouod  to  be  much  greater  than  .this  is  shewn  by  experiment, — but 
when  we  consider  the  nature  of  the  structure,  and  take  into  account  the 
circumstance  of  the  Roman  cement  beam  having  been  built  seventeen 
months  before  the  breaking  weight  was  applied,  whereas  the  Portland 
cement  beam  had  been  only  erected  jffyg  months^  we  are  not  surprised  that 
the  experiment  with  the  hollow  bricks  did  not  exhibit  the  full  strength  of 
Portland  cement.  It  is  to  be  regretted  that  hollow  bricks  were  used,  as 
it  would  have  been  better  to  have  rested  the  comparison  upon  two  beams 
as  strictly  analogous  as  possible,  instead  of  complicating  the  subject  with 
conditions  that  are  extraneous  to  the  immediate  inquiry.* 

The  important  part  played  by  the  iron  bond  in  this  experiment  must 
not  be  overlooked.  Sir  Charles  Pasley,  in  his  work  on  cements,  describes 
two  beams  constructed  by  him  for  the  purpose  of  ascertaining,  how  much 
of  the  extraordinary  resistance  of  brick  beams  built  with  cement  might 
be  owing  to  the  hoop  iron  bond.  These  were  precisely  similar,  with  the 
exception  that  one  of  them  had  five  pieces  of  hoop  iron  bond,  and  the 
oiher  none.  The  latter  cracked  when  the  centering  was  removed,  and 
was  broken  by  a  weight  of  498  lbs.,  while  the  first  sustained  a  weight  of 
4523  lbs.  before  it  yielded.  "The  mutual  adhesion  of  the  cement  and 
the  iron,  says  that  author,  is  so  perfect,  that  no  force  can  separate  them 
without  producing  the  complete  fracture  of  the  brickwork,  which  is  thus 
resisted  by  all  the  tenacity  of  the  iron." 

The  tensile  strength  of  wrought  iron  per  square  inch  of  section,  may 
le  called  21  tons.  The  mean  of  Mr.  Telford's  experiments  gave  29  tons, 
as  did  some  conducted  under  our  own  superintendence.  Mr.  G.  Rennie 
says  24-93,  and  Capt.  Brown  25  tons.f 

In  the  hollow-brick  beam  there  were  fifteen  pieces  of  hoop  iron  bond, 
one  and  a-half  inch  by  one-sixteenth  of  an  inch,  nearly;  namely:  four  in 
the  first  course,  four  in  the  second,  three  in  the  third,  and  two  in  each  of 
the  next.^  The  pieces  of  iron  were  all  broken,  except  one  in  the  bottom 
coarse,  one  in  the  second,  and  one  in  the  top  course. 

This  very  interesting  proceeding  suggests  many  observations,  but  we 
must  now  pass  on  to  the  experiments,  also  on  Portland  cemerit,  which 
were  exhibited  on  the  same  occasion  by  Messrs.  Robins  and  Aspdin,  of 
Scotlandyard. 

1.  A  suspended  block  of  cement,  3J  inches  wide,  and  2\  inches  thick 
(one  month  old^)  was  pulled  asimder  by  3240  lbs.,  including  the  weight 
of  the  scale. 

2.  Sixteen  stock-bricks,  attached  to  each  other  with  neat  cement,  sup- 
ported at  one  end,  and  projecting  from  the  bearing  point  3  feet  2^  inches, 
broke  in  the  eleventh  brick  with  256  lbs.,  exclusive  of  scale,  suspended 
OQ  the  extreme  end. 

3.  A  solid  step,  6  feet  5  inches  lonc^,  and  7^  inches  deep  at  the  back, 
formed  of  two  parts  Portland  cement  and  one  part  broken  bricks,  held' 
up  at  one  end,  earned  itself,  and  broke  off  close  to  the  bearing-point 
when  the  third  56  lbs.  weight  (168  lbs.)  was  placed  on  the  extreme  end. 
The  weight  of  the  step  was  called  4^  cwt. 

*  Hollow  hrida  wn  wnimllj  bettor  moulded  and  more  thoroogbly  burnt  than  oidinary 


t  Eight  or  IUB0  tons  amy  be  considered  a  lafe  loid-strength. 
^la  tho  diagrmiDi  bj  mirtake,  onlj  Anirtcen  are Bhowa, 
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4.  Two  blocks  of  neat  cement,  1  foot  5^  inches  long,  9  inches  wide, 
4^  thicky  cemented  together  with  neat  cement,  bore  6000  lbs.,  when  the 
lower  part  of  the  lower  block  gave  way. 

5.  Twenty  stock-bricks,  united  side  by  side  with  cement,  composed 
of  one  of  cement  and  one  of  sand,  3  feet  6^  inches  in  bearing,  were  sup- 
ported at  each  end  by  iron  clamps;  the  weights  being  applied  to  the 
centre,  the  bricks  broke  with  1200  lbs. 

6.  Six  fire-bricks,  in  courses,  cemented  together  with  pure  cement, 
were  suspended,  and  weights  were  applied  to  pull  them  apart;  the  upper 
brick  broke  with  2836  lbs.  in  the  scale. 

7.  The  five  fire-bricks  from  the  last  trial  were  again  tested,  iron  being 
inserted  in  the  second  brick  from  each  end;  the  upper  brick  broke,  car- 
rying away  also  part  of  the  lower,  with  weight  of  4600  lbs. 

8.  Two  pieces  of  Portland  stone,  2  feet  by  11^  inches,  7 J  inches  thick, 
cemented  together  with  neat  cement,  took  a  weight  of  7272  lbs.;  when 
the  lower  stone  yielded,  carrying  away  a  small  portion  of  ihe  cement  joint. 

Our  readers  will  find  other  experiments  on  the  same  material,  both  by 
Messrs.  White  &  Sons,  and  Messrs.  Robins  and  Aspdin,  in  our  sixth  vol- 
ume, pp.  343,  351,  and  471. 
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JVbfe  on  the  Tow  Boat  ^^America^^'*  and  her  Trial  Trip, 

A  new  steam  tug,  under  the  above  name,  has  recently  been  placed  upon 
the  Delaware  river,  by  the  "Philadelphia  Steam  Pump  and  Towing  Com- 
pany," and  was  tried  Dec.  8th,  1851.  Her  dimensions  are,  length  (be- 
tween perpendiculars)  133  feet;  extreme  breadth,  25  feet;  depth  of  hold, 
13  feet.  She  is  rigged  with  two  masts,  with  fore  and  aft  sails  to  be  used 
in  case  of  accident  to  her  machinery;  and  is  propelled  by  two  vertical  direct 
action  trunk  engines,  with  cylinders,  having  each  an  effective  area  equal 
to  32  inches  diameter,  and  30  inches  stroke,  attached  to  a  propeller  (true 
screw)  10  feet  in  diameter,  26  feet  pitch;  angle  of  blades  at  periphery 
with  a  line  perpendicular  to  the  axis,  39^  30^  total  absolute  surface  of 
blades,  61*30  square  feet.  She  has  one  boiler,  of  th^  description  known 
as  the  Horizontal  Return  Tubular,  having  large  flues  below  and  tubes 
above.     The  fire  room  is  forward. 

Her  performance  on  the  trial  was  as  foUowsr 

From  Navy  Yard  shears  to  Chester  wharf,  1  h.  53  m.  23  sec,  against 
flood  tide;  average  pressure  of  steam  in  boilers,  26^  pounds;  at  steam  dhests, 
25^;  average  vacuum,  26  inches;  revolutions  made,  5501;  average  per 
minute,  48*5;  distance^  16*25  miles;  speed  per  hour,  8*6  miles.  During 
this  part  of  the  trip,  the  "thrust"  journal  of  the  propeller  shaft  gave  trouble 
by  heating,  reducing  the  number  of  revolutions.  On  the  up  trip,  time 
from  Chester  wharf  to  Navy  Yard  shears,  1  h.  14  m.  57  sec;  steam  and 
vacuum  about  the  same  as  before.  Revolutions  made,  3822,  or  50*95 
per  minute.  Average  speed,  13  miles  per  hour;  tide,  flood,  as  before,  and 
therefore  in  favor.  To  find  the  slip,  the  velocity  of  tide  must  be  ascertained 
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as  follows:  bad  the  journals  not  heated  going  down,  50^95  revolutions^ 
would  have  been  made,  mcreasing  the  speed  ta   9*04  miles  per  hour. 

Speed  coming  up  was,        .  .13  ^^ 

Difference        •  .  .  •       3*96 

Or,  average  speed  of  tide  per  hour,  1*98  miles. 

This  speed,  therefore,  on  the  down  trip,  acting  for  1  h.  53J  m.  in- 
creased the  distance  run  by  .  .  .  .      miles  3*740 
On  the  up  trip,  acting  1  h.  15  m.,  diminished  the  distance  run  by  2'475 

Whole  increase  of  distance,  1*265 

Distance  performed  (by  shore  marks,)  .  •  32*500 

Space  absolutely  passed  over,  miles  33*765 

^      33-765x5280     178280  feet     ^^,, 
93223x26       242408  ^ 

and  100 — 73'54""  26*46  per  cent,  mean  slip  of  the  propeller.  The  vessel' 
▼as  drawing  12  feet  aft,  and  9  feet  forward,  at  the  time  of  the  trial. 

The  performance  of  the  engines  was  very  good,  and  their  workmanship 
and  appearance  highly  creditable  to  the  makers,  James  T.  Sutton  &  Co.; 
the  hull  was  constructed  by  Vaughn  &  Lynn. 

jVofe. — On  the  above  trial  the  brass  packing  around  the  trunks  became 
constantly  very  dry  and  required  great  attention.  This  brass  packing 
las  since  been  replaced  by  hemp,  and  (it  is  stated,)  the  change  has  re- 
fiilted  in  a  gain  of  4  to  5  more  revolutions  over  the  number  obtained  oa 
the  trial.  M. 
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Proceedings  of  the  Stated  Monthly  Meeting y  December  18,  1851. 

S.  V.  Merrick,  President,  in  the  chair. 

John  F.  Frazer,  Treasurer. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  Letter  was  read  from  Mrs.  E.  Taylor,  informing  the  Institute  that 
the  Collections  of  Minerals,  Scientiiic  Books,  and  Instruments  of  her  late 
husband,  R.  C.  Taylor,  Esquire,  will  be  held  at  private  sale  at  No.  48, 
South  Fourth  street. 

Donations  were  received  from  The  Royal  Astronomical  Society,  Lon- 
don; The  Baltimore  and  Ohio  Railroad  Company,  Baltimore,  Md.;  The 
Chicago  Mechanics'  Institute,  Illinois;  The  Hon.  T.  M.  Bibighaus  and 
Joseph  R.  Chandler,  Members  of  Congress;  and  H.  Carey  Baird,  Charles 
£.  Smith,  and  Isaac  Lea,  Esq.'s,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute 
were  laid  on  the  table. 
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The  Treasurer's  statement  of  the  receipts  and  payments  for  the  monfh 
of  November  was  read. 

The  Board  of  Managers  and  StandingCommittees  reported  their  minutes. 

The  Special  Committee  appointed  at  the  last  meeting,  respecting  the 
publication  by  Messrs.  Yerger  &  Ord,  of  the  Report  of  the  Committee  of 
Judges  on  Surgical  Instruments  at  the  late  Exhibition,  presented  and 
read  their  report,  in  which  they  recommended  the  following  resolution, 
which  was  on  motion  adopted: 

Resolved,  That  the  Actuary  be  directed  to  announce  through  the  public 
papers,  that  no  action  has  been  had  by  the  Committee  on  Exhibitions 
nor  by  the  Institute,  on  so  much  of  the  report  of  the  Judges  on  Surgical 
Instruments,  at  the  late  Exhibition,  as  relates  to  Artificial  Legs  and  Club 
Foot  Apparatus;  and  that  the  publication  thereof  made  by  Messrs.  Yerger 
&  Ord,  is  without  authority  or  consent  of  the  Institute,  or  the  Committee 
on  Exhibitions.  '* 

Resignations  of  membership  in  the  Institute  (5)  were  read  and  ac- 
cepted. 

New  candidates  for  membership  in  the  Institute  (21)  were  proposed, 
and  the  candidates  (97)  proposed  at  the  last  meeting  were  duly  elected. 

Nominations  were  made  for  Officers,  Managers,  and  Auditors  of  the 
Institute  for  the  ensuing  year. 

On  motion,  it  was  resolved  that  the  election  for  Officers,  Managers,  and 
Auditors  of  the  Institute  for  the  ensuing  year,  be  held  on  Thursday,  Janu- 
ary 15th  next,  between  the  hours  of  2  and  8  o'clock,  P.  M.,  and  that 
seven  members  be  appointed  to  conduct  the  election. 

Dr.  Rand  exhibited  to  the  members  a  new  gas  burner,  which  possesses 
the  advantage  of  great  steadiness  of  light,  being  the  only  one  yet  found 
sufficiently  steady  for  microscopic  purposes,  and  comparing  in  this  respect 
with  the  Carcel  lamp.     It  is  a  modification  of  the  burner  known  as  the 
^'patent  burner,"  and  is  the  contrivance  of  Dr.  P.  B.  Goddard,  of  this 
city,  well  known  for  his  accuracy  as  a  microscopist.    It  consists  of  the  pa- 
tent burner  of  the  mediuui  size,  having  the  button  attached  to  the  central 
tongue  sawn  off  at  the  level  of  the  holes,  for  the  admission  of  the  ^as,  and 
the  outer  row  of  holes  for  the  admission  of  air  stopped  up,  a  cylindrical 
chimney  being  used.     He  also  presented  one  having  the  outer  row  of 
holes  lefl  open,  which  was  found  on  trial  to  give  an  equally  steady  light. 
Dr.  Rand  mentioned  that  he  had,  with  Mr.  G.  W.  Smith  and  Dr.  C.  M. 
Cresson,  ascertained  the  economic  value  of  this  burner,  by  Ritchie's  pho- 
tometer, and  gave  the  result  as  follows:  The  two  burners  were  compared 
"with  a  fish-tail  burning  5-7  cubic  feet  per  hour.     Its  value,  as  calculated 
and  compared  with  a  standard  candle,  was  14,  that  of  Dr.  Goddard*s 
burner  9-1,  and  that  of  the  second  form  of  burner  10*4.     Thus  showing 
that,  as  far  as  the  experiments  went,  the  steadiness  of  the  light  is  at  the 
expense  of  economy,  a  result  he  believed  accordant  with  the  general  rule 
in  regard  to  all  gas  burners.     He  further  remarked,  that  as  the  fish-tail 
was  a  large  one,  the  result  might  appear  rather  too  marked  against  the 
modified  burners,  inasmuch  as  he  believed  it  to  be  true  that  the  relative 
economy  of  bat-wing  or  fish-tail  burners  increases  in  a  rapid  ratio  with 
the,ir  size.     The  experiments  with  these  and  other  new  burners  will  be 
further  prosecuted. 
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Prof.  Frazer  said  he  believed  that  not  only  did  candles  of  the  same 
ze  and  material  burn  unequally,  but  that  the  same  candle  burns  with 
ifferent  rapidity  and  amount  of  light  at  difierent  times.  He  had  found  ia 
is  class  experiments,  that  two  similar  candles  lighted  at  the  same  time 
'ould  alternately  burn  above  or  below  an  average  line. 

Prof.  J.  C.  Cresson,  in  reply  to  inquiries,  remarked  in  relation  to  the 
andard  candle,  although  it  might  be  true  that  all  spermaceti  candles  six 
I  the  pound  did  not  burn  equably,  yet  it  had  been  convenient  to  assume 
lat  size  as  a  standard.  It  was  also  true,  tha^  as  we  reached  the  maximum 
r  economy  in  a  burner,  we  rendered  the  flame  more  liable  to  be  inllu- 
Dced  by  slight  changes  in  the  supply  of  air  or  gas,  and  thus  unsteady, 
[e  explained  the  greater  relative  economy  of  large  bat- wing  and  fish-tail 
arners  by  the  fact,  that  as  the  size  increases  the  sheet  of  gas  becomes 
dcker,  and  less  gas  is  burned  before  decomposition. 

Prof.  Frazer  stated  that  he  had  found  the  double  cut  bunier  adran- 
igeous,  as  it  gave  a  good,  strong  light  when  burned  comparatively  low, 
ml  an  economical  light  at  the  full  head  of  the  gas.  He  further  remarked 
^  this  double  cut  burner  was  not  new,  as  had  recently  been  claimed. 

Dr.  Kand  further  exhibited  some  oil  of  resin,  distilled  by  the  Pennsyl- 
ania  Oil  Company,  at  Port  Richmond.  This  Company  recently  com- 
lenced  the  manufacture  of  oils  from  resin,  under  the  patent  of  Louis  S. 
lobbins,  issued  November  4,  1851,  and  they  are  now  manufacturing 
nachinery,  paint,  and  tanner's  oil.  These  are  made  by  the  same  process 
IS  those  of  the  New  York  Company  at  Brooklyn.  The  specimen  present- 
jdwas  intended  as  a  lubricating  oil,  and  is  represented  by  the  manufac- 
:urers  to  possess  decided  advantages  over  any  other  oil  now  in  use  for 
Us  purpose.  It  is  also  represented  as  not  liable  to  congeal,  or  to  inflame 
irith  cotton. 

Mr.  G.  W.  Smith  drew  the  attention  of  the  meeting  to  the  subaqueous 
method  of  removing  rocks  at  Hell-gate  and  other  places  in  the  h'arbor  of 
New  York,  under  the  direction  of  M.  Maillefert,  by  the  direct  application 
of  canisters  of  powder  to  the  surface  of  the  rock,  without  the  intervention 
of  drilled  holes,  although  the  latter  had  in  a  few  instances  been  resorted 
to.  Mr.  S.  alluded  to  the  previous  efforts  in  subaqueous  blasting,  made 
in  Europe  and  elsewhere,  and  described  the  great  waste  of  force  in  the 
method  of  M.  Maillefert,  stating  that  the  whole  force  expended  in  eleva- 
ting the  water  to  a  vast  height  in  the  air  was  wasted,  and  that  the  method 
never  should  be  resorted  to  where  drilling  was  at  all  practicable,  and  de- 
precated the  proposed  introduction  of  a  method,  moreover  not  new  in 
itieir,  to  the  blasting  of  rocks  in  the  Delaware  and  Schuylkill  rivers. 

Mr.  G.  W.  Smith  presented  the  statistics  of  all  the  Coal  mined  in  the 
State  of  Pennsylvania,  both  bituminous  and  anthracite,  including  not 
only  the  amount  sent  to  market,  but  also  the  local  consumption  by  fami- 
lies, by  manufacturing  establishments  in  the  coal  regions,  &c.  The  amount 
of  anthracite  is  nearly  4,900,000  tons  for  tlie  present  year,  1851,  and  of 
bkuiDinous  nearly  2,400,000  tons.  The  data  as  to  the  latter  he  stated 
voald  require  some  revision,  and  the  total  statement  of  the  amount  will 
appear  in  a  subsequent  number  of  the  Journal.  Mr.  S.  begged  the  meet- 
iig  to  coninder  that  the  production  of  coal  in  Pennsylvania  was  nearly 
Ikite  tons  for  every  man,  woman^  and  child  of  the  whole  popu\a.^oTi  ol 
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the  State;  while  in  the  British  Islands  the  production  was  only  about  one 
ton  for  each  inhabitant.  The  domestic  consumption  and  exportation  being 
included  in  both  cases,  the  consumption,  however,  per  individual  is  of 
course  much  greater  in. Great  Britain,  where  they  are  wholly  dependent 
on  this  fuel,  as  is  well  known. 
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JippUtons*  Dictionary  of  Machines^  Mechanics^  Engine  Worky  ^c. 

In  the  December  number  of  Appletons*  Magazine  there  is  a  reply  to 
our  comments  upon  the  omission  of  Mr.  Byrne's  name  from  the  title  pages 
of  the  Encyclopedia  which  he  wrote  for  the  Messrs.  Appleton.  The  fol- 
lowing is  the  substance  of  the  article: — 

In  the  month  of  June,  1850,  we  were  invited  by  the  Messrs.  Appleton  to  take  the  entire 
charge  of  the  editorial  department  of  their  great  Dictionary,  then  in  progress,  and  published 
as  far  as  the  letter  F.  Mr.  Byrne  (whom  we  have  never  met)  ceased  to  have  any  control 
over  the  work  ai\er  this  date,  and  we  commenced  our  editorial  duties  with  the  letter  G, 
and  after  sixteen  months  labor  brought  it  to  completion. 

That  our  own  name  did  not  appear  on  the  covers  of  the  work  as  it  issued  from  the  presi 
wiLS  entirely  owing  to  the  circumstance  that  as  the  Dictionary  had  then  a  large  circulaUoa, 
and  known  as  Byrne's  Dictionary  of  Machines,  &c.,  the  publishers,  for  obvious  reasons, 
did  not  think  they  were  called  upon  to  publish  the  fact  of  a  change  in  the  editorial  de- 
partment, but  finally  withdrew  Mr.  Bynic's  name  from  the  cover  of  the  numbers;  and  at 
our  own  instance  substituted  their  own  in  its  place.  There  being  a- manifest  impropriety 
in  issuing  to  the  public,  as  edited  by  a  gentleman,  a  volume  with  which  he  had  no  con- 
nexion, will  sufficiently  account  for  Mr.  Byrne's  name  not  being  inserted  in  the  i!iecond 
volume,  however  he  might  have  been  entitled  to  that  consideration  in  the  First.  Wt 
were  not  ambitious  of  having  edited  half  a.  book — hence,  declined  the  honor  of  appearing 
on  the  vacated  title  page  of  this  same  volume;  and  if  the  Messrs.  Appleton  saw  fit  to  pub- 
lish their  Dictionary  without  acknowledging  the  editorial  labor  expended  upon  it,  no  ona 
■hould  complain  so  long  as  we  were  content. 

We  have  received  a  note  from  Mr.  Byrne,  containing  the  following 
assertions:  ^'I  am  the  compiler  and  editor  of  the  Dictionary  of  Machines, 
&c.,&c.,  from  AtoZ."  "I  selected,  superintended,  «^ro/e  and  collected, 
collated,  compared,  examined,  and  prepared  the  work  for  publication." 
Mr.  B.  also  submitted  to  our  inspection  copies  of  his  agreements  with  the 
Messrs.  A.,  in  which  he  is  spoken  of  both  as  the  editor  and  the  authoi; 
also  a  copy  of  a  subsequent  memorandum,  dated  May,  1850,  in  which 
some  especial  arrangements  as  to  payments,  &c.,  are  agreed  on.  Now 
our  proposition  is  simply  this, — If  Mr.  Byrne  did  write  and  compile  the 
entire  work  he  was  entitled  to  the  credit  of  it,  and  it  was  wrong  to  take 
his  name  off*  the  title  page.  If  Mr.  Byrne  did,  as  he  alleges,  prepare  the 
whole  work  for  publication,  his  case  is  still  stronger.  But  there  is  another 
point  to  which  we  would  call  the  attention  of  the  editor  of  Jippletowf 
Magazine,  If  "  the  manifest  impropriety  in  issuing  to  the  public,  as 
edited  by  a  gentleman,  a  volume  with  which  he  had  no  connexion,  will 
sufficiently  account  for  Mr.  Byrne's  name  not  being  inserted  in  the  second 
volume,"  how  comes  it  that  the  original  title  page  of  the  second  Toluroe 
has  his  name  on  it,  and  was  afterwards  cancelled,  and  the  one  without  it 
.rahstituted  ?  F. 
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Extract  Jrafn  the  Rtpoti  of  the  General  Board  of  Health  respecting  the 
MdropoKs. — Water  Supply  and  Drainage  of  Toums.'^ 

Contianed  firom  page  6. 

Professor  Way  was  asked :  ^'For  the  collection  of  the  rain-fall  of  a 
glren  district,  what  soil  would  you  prefer?"  ^^I  should  say,  decidedly,  a 
sand.  Rain-water,  when  collected  at  a  distance  from  towns,  is  fit  for 
ereiy  purpose.  All  that  is  required  from  the  collecting  surface  in  this 
case  iSy  that  it  diall  perform  its  office  without  imparting  to  the  water  any- 
thing to  render  it  impure.  Sands  which  have  been  washed  by  rain  for 
Ses  are  most  likely  to  fulfil  this  condition,  and  would  possess  die  further 
vantage  of  allowing  the  ready  escape  and  collection  of  the  water." 

Specimens  of  surface-water  collected  at  various  points  m  districts  sur- 
rounding London  were  examined;  amongst  these  was  a  specimen  from  the 
Ruis]ip  Reserroir,  the  water  firom  whicn  is  used  for  feeding  the  Grand 
Junction  Canal;  this  water  is  firom  the  surface-drainage  of  a  tract  of  clay 
hnd,  and  "gives  8  degrees  of  hardness,  or  just  one-haUf  the  impurity  from 
lime  ef  all  the  rest  of  the  Company's  specimens  put  together." 

The  searches  made  south-west  of  the  metropolis  appear,  however,  from 
die  nature  of  the  strata,  to  be  attended  with  the  greatest  promise  of  suc- 
ces.  The  evidence  of  Mr.  Donaldson  is  ^ven  at  length  respecting  Rich- 
mond Park  as  a  gathering-ground,  as  'Hhis  one  plot  of  land  is  illustrative 
of  the  principle  c?  improved  supplies."  The  soil  of  that  park  "is  a  sandy 
or  gravelly  loam,  incumbent  on  a  clay  subsoil."  The  water  drained  from 
it  was  '^perfectly  dear,  soft  to  die  feelbg,  well  a^^rated,  and  pleasant  to 
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drink."  Mr.  Donaldson  said,  in  his  evidence,  "I  am,  from  long  observa- 
tion, aware  that  water  passing  through  a  bed  of  vegetation  does  leave 
behind,  not  only  the  matter  in  mechanical  suspension,  but  much  of  the 
matter  in  chemical  solution.  This  is  a  point  which  has  not  hitherto  re- 
ceived the  attention  which  its  importance  deserves.  I  am  quite  sure  that 
a  bed  of  vegetation  will  detain  for  its  food  saline  and  other  matter  in  solu- 
tion, which  no  sand  or  other  artificial  filter  will  separate  from  the  water. 
I  have  seen  water  containing  a  considerable  quantity  of  sewage  from  a 
fann^yard,  which  has  passed  upon  well-drained  pasture  land,  and  the 
water  which  has  drained  through  it,  has  come  out  perfectly  clear  fh>m 
the  manure  in  solution." 

"It  is  to  be  presumed,  however,  that  there  might  be  an  extent  of  ma- 
nuring, or  shallowness  of  the  filter  bed  of  earth,  which  would  not  detain 
the  matter  in  solution?  No  doubt  of  it."  Animalculse  have  never  been 
met  with  by  Mr.  Donaldson  in  shallow  spring-water  as  it  came  from  the 
spring  or  drain. 

The  ordinary  rain-fall  at  Richmond  Park  is  estimated  at  25  inches;  the 
usual  calculation  of  the  quantity  of  water  collected  from  rain-fall  is  the 
third  of  the  amount  of  fall. 

The  Board  has  in  review  various  sites  in  the  vicinity  of  the  metropolis 
which  might  be  applicable  as  gathering-grounds,  but  give  a  preference 
to  the  tract  ''commencingwith  Bagshot  and  Woking  sands,  and  extending 
to  Hampshire."  Famham  has  been  for  some  time  supplied  with  soft  water 
by  the  drainage  of  less  than  two  acres  of  the  common  land.  The  water 
^4s  delivered  clear  and  limpid  at  all  times  of  the  year."  ^'There  is  no 
reason  why  the  same  quantity  of  water  should  not  be  obtained  firom  the 
whole  of  a  tract  of  waste  land  there,  ten  miles  long  and  five  broad."  "The 
improvement  of  most  of  these  tracts  has  hitherto  been  given  up  in  despair, 
and  the  growth  of  fir  is  recommended  as  the  only  agricultural  purpose 
for  which  they  are  fitted."  The  Bagshot  sands  are  estimated  as  covering 
an  area  of  300  square  miles.  ^'Beneath  these  sands  is  a  retentive  stratum 
of  marl  and  clay,  varying  from  five  to  fifteen  or  twenty  feet  in  thickness." 

"The  portion  of  this  aistrict  to  which  our  attention  has  been  more  im^ 
mediately  directed)  comprises  an  area  of  no  less  than  100  square  miles, 
lying  east  and  west  of  a  line  from  Bagshot  to  Famham."  "Waters  col- 
lected in  this  district  at  the  surface,  immediately  after  rain-fall,  are  of  the 
highest  degree  of  purity,  being  in  large  quantities  not  exceeding  one  de- 
gree of  hardness." 

"The  chief  practical  result  deducible  fi'om  these  observations  is,  that 
by  arrangements  for  collecting  the  water  before  it  has  traversed  any  great 
extent  of  surface,  a  quantity  sufficient,  as  it  appears,  for  the  domestic 
supply  of  the  whole  metropolis  will  be  obtainable  at  a  very  high  degree 
of  purity,  probably  equal  to  the  present  supply  of  Famham." 

"The  nature  of  the  source  requires  a  preservation  of  the  rain  during  pe- 
riods of  its  maximum  faU,  for  a  regulation  of  the  supply  during  periods 
of  a  minimum  fall.  The  storage-room  must  therefore  be  very  extensive. 
The  primary  engineering  disadvantages  of  this  district  are,  that  it  presents 
no  deep  natural  hollows,  such^  are  available  to  many  of  the  northern 
towns,  for  the  storage  of  water  without  iextensive  excavations.  Here  the 
excavations  for  storage  reservoirs  must  be  very  large  and  extensive. 
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Against  the  modem  engineering  practice  of  exposed  and  open  reservoirs, 
we  would  rather  reyert  to  the  custom  of  the  Koman  engineers,  and're- 
commend  covering  the  service  reservoirs  and  aqueducts  to  the  utmost 
extent  practicable. 

*'As  a  foundation  for  proximate  estimates,  plans  have  been  got  out  by 
our  engineering  inspectors  for  extensive  covered  reservoirs,  and  for  the 
conveyance  of  the  water  in  deep  conduits,  also  covered.  They  estimate 
the  total  expense  of  storing  and  bringing  to  the  metropolis  this  new  and 
improved  supply,  inclusive  of  reasonable  compensation  for  waste  land 
for  reservoirs,  at  little  more  than  one  million  sterling.  We  fully  believe 
that  two  years'  saving  from  the  use  of  the  purer  water,  would  fully  repay 
this  portion  of  the  outlay." 

The  Board  evidently  give  a  preference  to  the  obtainment  of  water  from 
suitable  gathering-grounds,  which,  on  account  of  its  soAness  and  purity, 
they  consider  as  superior  to  that  from  the  sources  of  supply  indicated  by 
Captain  Veitch.  This  gentleman's  evidence  is,  however,  given  at  length 
in  Appendix,  No.  2.  It  appears  by  that  evidence  that  he  indicated  seve- 
ral ditiferent  available  sources  of  supply,  and  he  recommended  them  on 
account  of  their  perennial  abundance,  ^'considering  that  the  population  of 
the  metropolis  has  nearly  doubled  itself  in  45  years,"  ''and  that  great 
solicitude  is  entertained  lest  the  same  rate  of  increase  may  continue  to 
lbl90,  I  consider  it  a  most  important  measure  to  secure  all  the  best  sup- 
plies of  water  that  can  be  obtained  near  London,  before  they  be  appro- 
priated to  other  objects  of  minor  importance."  The  sources  particularly 
adverted  to  are  as  follows:  those  at  Hertford,  where  "there  is  a  singular 
meeting  of  four  copious  streams  of  water  proceeding  from  chalk  valleys, 
viz :  the  Lea,  the  Verulam,  the  Beane,  and  the  Rib,  which  jointly  have 
a  discharge  of  9,360,000  cubic  feet  per  diem;"  "the  Ash,  the  Stort,  and 
springs  which  join  the  river  Lea  below  Ware,  about  4320  cubic  feet  of 
vater  per  day.  Such  are  the  resources  of  the  river  Lea  and  its  tributaries, 
and  which  for  the  paramount  object  of  supplying  the  increasing  popula- 
tion of  the  metropolis  with  so  needful  an  element  of  health  and  consump- 
tion ought  to  be  held  sacred  for  that  purpose  alone."  The  conjoint  waters 
of  the  river  Lea,  at  Field's  Weir,  "amount  to  fourteen  millions  and  a  half 
of  cubic  feet,  or  ninety-four  and  a  quarter  millions  of  gallons  per  day." 
In  respect  to  other  sources,  Captain  Veitch  said,  "I  conceive,  in  the  first 
place,  that  the  water  of  the  river  Verulam  is  the  first  to  be  secured,  and 
rendered  available  for  the  public  good  at  London;  the  water  of  this  river 
taken  a  little  above  Watford,  is  a  never-failing  stream,  derived  from 
springs,  and  yielding  three  millions  of  cubic  feet  of  water  per  diem,  at  an 
altitude  of  158  feet  above  high  water  in  the  lliames."  "Similar  to  the 
supplies  of  water  on  the  nor£-east  of  London,  which  unite  to  constitute 
the  river  Lea,  those  on  the  north-west  of  London  unite  to  constitute  the 
river  Colne,  and  consist  of  the  followmg  streams:  The  Colne  proper,  an 
insignificant  brook  in  dry  weathen"  The  "Verulam,  a  fine  stream,"  is 
chiefly  fed  from  springs,  and  is  cleac  and  constant,  with  an  average  yield 
of  about  3,000,000  cubic  feet  per  diem:  The  Gade,  chiefly  fed  by  spnngs, 

Jrields  a  supply  of  about  4,000,000  cubic  feet  per  diem :     The  Chess,  a 
ime  stream  fed  by  springs,  2,000,000  feet  per  diem.  The  above  streams 
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have  their  water  united  a  little  way  above  Rickmansworth."    The'  river 
Mohe  is  only  noticed  as  a  probable  source  that  may  be  available. 

For  the  supply  of  water  to  the  south  side  of  the  Thames,  Captain 
Veitch  had  '^especially  directed  his  attention  to  the  waters  of  the  river 
Darenth,"  which  yield  about  2,600,000  cubic  feet  per  diem."  "lie 
waters  above  specified,"  may  all  be  delivered  to  reservoirs,  140  feet 
above  high  water  mark.  Captain  Veitch  was  asked,  "Do  you  not  con- 
sider the  above  quantity  of  water  as  unnecessarily  great?  If  water  can  be 
brought  to  London  from  such  short  distances,  and  at  such  an  altitude  on 
the  gravitation  system  alone,  cool  and  clear  in  quality,  I  do  not  consider 
that  any  quantity  of  such  water,  and  under  such  conditions,  can  be  deem- 
ed over  abundant  for  the  health  of  the  population."  The  supply  of  water 
to  Rome,  under  the  Empire,  "by  the  Roman  aqueducts,  amounted  to 
about  50,000,000  cubic  feet  per  day,  for  the  use  of  a  population  presumed 
to  have  consisted  of  about  1,000,000."  The  population  of  London  is  now 
about  two  millions  and  a  quarter;  Captain  Veitch  conceives  that  forty 
years  hence  it  may  be  increased  to  4,000,000  of  souls. 

A  statement  of  all  the  schemes  that  have  been  proposed  for  the  supply 
of  water  to  the  metropolis  has  been  drawn  up  by  Mr.  Henry  Austin,  an^ 
is  published  in  the  Appendix,  No.  2,  of  the  Board's  Report;  but  as  they 
are  all  of  them  variations  only  of  the  principal  schemes,  following  up  the 
Board's  recommendation  of  gathering  grounds,  or  deep  wells,  or  Captain 
Veitch's,  to  take  advantage  of  existing  springs  and  streams,  it  seems  su- 
perfluous in  this  abstract  to  enter  into  particulars  of  these  minor  schemes. 

As  to  deep  wells^  it  is  abundandy  proved  that  they  could  not  afford  a 
sufficient  supply.  Whether  to  prefer  the  collecting  of  water  from  gather- 
ing grounds,  preser\'ing  it  pure  in  covered  reservoirs,  or  whether  the 
bringing  water  impregnated  with  lime  from  streams  affording  a  perennial 
supply,  and  providing  for  the  purification  from  lime  of  the  water  before 
delivery,  seems  mainly  a  question  of  pounds,  shillings,  and  pence.  The 
greatest  expense  attendant  on  the  former  mode  seems  to  arise  from  the  im- 
mensity of  reservoir  required — that  reservoir  necessarily  a  covered  one;  for 
it  is  admitted,  that  in  an  open  reservoir  the  water  would  become  even  more 
contaminated  with  organic  impurities,  animal  and  vegetable,  than  it  is 
found  to  be  even  in  the  Thames.  These  reservoirs  would  have  to  provide 
not  only  for  a  sufficient  supply  during  the  dry  weather  of  ordinary  sum- 
mers, but  also  for  seasons  of  extraordinary  drought;  the  leaving  London 
so  much  as  a  single  day  without  water,  is  too  horrible  a  chance  to  be 
risked.  There  are  some  seasons  when,  for  perhaps  two  months,  there  is 
no  material  rain-fall.  How  many  acres  of  covered  reservoir  would  suffice 
for  the  supply  of  London  during  such  a  drought?  It  is  easy  of  calculation; 
so  is  the  expense  of  depriving  water  of  lime,  which  would  be  to  be  com- 
pared with  the  cost  of  covered  reservoirs.  The  depriving  water  of  car- 
bonate of  lime,  by  Professor  Clark's  process,  m^ht  perhaps  suffice — fur- 
ther purifying  it  in  Mr.  Holland's  mode  would  add  to  the  expense;  but 
even  that  is  compensated  for,  according  to  his  evidence,  by  enabling  thus 
the  water  to  save  soap  in  washing,  and  to  require  less  tea,  &c.,  in  making 
extracts. 

Should  the  gathering  ground  system  be  adopted.  Professor  Way's  ex- 
periments, in  addition  to  experience  at  Famham,  and  to  general  agricul- 
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tural  and  other  observations,  indicate  that  the  gathering  grounds  should 
be  under  the  complete  control  of  whatever  person  or  persons  may  have 
to  govern  the  supply  of  water  to  London;  this  would  be  essential,  since 
those  grounds  should  at  all  times  be  kept  at  a  certain  degree  of  vegetable 
production;  enough  of  that  growth  to  assimilate  the  whole  of  whatever 
adventitious  manure  might  fall  upon  the  grounds,  as  also  any  moderate 
quantity  that  might  be  permitted  for  the  purpose  of  profitable  cultivation 
of  the  area  chosen  as  a  gathering  ground. 

The  properties  desirable  in  water  itself  having  been  thus  exhibited, 
and  the  sources  from  which  a  supply  may  be  obtained,  tlie  next  considera* 
tion  is  that  of  the  most,  efficient  and  most  economical  mode  of  bringing 
water  to  the  metropolis,  and  of  distributing  it  therein  with  the  greatest 
convenience  and  at  the  smallest  cost  to  the  mhabitants. 

The  General  Board  of  Health  are  of  opinion,  that  **even  if  the  same 
sources  of  supply  as  those  taken  for  the  New  River  were  eligible,  and  if 
those  works  belonged  to  the  public,  they  ought  to  be  abandoned,  and  the 
Roman  principle  of  covered  channels  reverted  to,  as  Captain  Veitch  pro- 
poses." 

Captain  Veitch,  in  his  evidence,  gave  many  particulars^  showing  that 
the  mode  originally  adopted  for  the  conduction  of  the  New  River  was 
defective,  on  account  of  its  being  an  open  canal,  following  all  the  sinoo* 
sides  of  the  ground,  as  on  a  contour  line;  that  it  had  an  inclination  of 
only  three  inches  per  mile,  but  that  ^'within  the  present  century  great  in* 
genuity  and  great  expense  have  been  applied  by  the  New  River  Company 
to  correct  the  evils  of  the  rude  and  vicious  mode  of  conduit  first  adopt* 
ed."  He  observed,  that  **a  great  objection  to  the  conveyance  of  water 
for  domestic  purposes,  in  an  open  earthen  channel,  is,  that  the  water  must 
have  a  very  ^ow  motion,  not  exceeding  half  a  mile  per  hour,  to  prevent 
the  current  wearing  the  channel-bed,  and  bringing  m  turbid  water;  the 
slow  motion  is  agam  attended  with  serious  evils,  depositions  of  silt  and 
decayed  vegetable  matter  take  place,  which  require  to  be  cleaned  out 
from  time  to  time;  in  the  warm  season,  so  long  and  bVoad  a  surface  ex- 
posed to  the  atmosphere  gets  heated  to  a  degree  favorable  to  the  produc- 
tion of  vegetable  and  animal  life  of  the  lower  forms,  and  also  in  giving 
rise  to  a  considerable  quantity  of  waste  from  evaporation;  the  high  tem- 
perature of  the  water  rather  facilitates  the  decoction  of  leaves  and  other 
vegetable  matters,  which  get  blown  h^o  the  New  River,  to  the  manifest 
injurv  of  the  water;  but  there  are  other  pollutions  of  a  worse  character, 
to  which  all  open  canals  are  subject.  It  is  true,  the  New  River  Company 
have  five  acres  of  settling-grounds  at  Clerkenwell,*  and  thirty-eight  at 
Xewington,  for  the  deposit  of  solid  matters."  ^'Such  are  Ihe  objections 
to  all  open  water  conduits  conducted  in  earthen  channels,  the  deficiencies- 
of  whicn  will,  however,  be  still  better  appreciated  by  a  contrast  with  the 
qualificadons  that  may  be  obtmned  for  the  same  water,  if  conveyed  in 

*  Dead  dogi  md  cata  are  itrRiiied  off  by  a  grating  befere  the  water  enters  tlie  settling 
ground  at  the  New  River  Head,  but  other  impurities  cannot  be  so-separated.  A  panic  has 
tometimee  been  occasioned  by  a  report  that  the  New  River  wa«t  poisoned,  as  it  happened 
during  tfaa  ^xeitement  occasioned  hj  Lord  George  Gordon's  riots;  all  the  water  was  then 
for  a  short  tiaM  fed;  diia,  on  examination,  was  found  to  have  arisen  from  a  quantity  of  re- 
fine aaddoTy  Unoim  in  from  »dy»<4iouse. 

7» 
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covered  channels  constructed  of  stone  or  brickwork,  and  conducted  in 
straight  lines,  with  an  uniform  and  efficient  descent,  crossing  valleys  on 
embankments  or  arcades,  and  piercing  hills,  by  tunnels  or  adits;  for  ex- 
ample, the  water  of  the  river  Lea  might  be  conducted  to  London  in  such 
a  channel  from  Ware,  at  a  distance  of  20  miles,  instead  of  forty,  and  with 
a  speed  of  one  mile  per  hour,  instead  of  half  a  mile;  that  is,  the  transit 
w^ould  be  accomplished  in  twenty  hours  instead  of  eighty/' 

Mr.  Rawlinson,  in  giving  an  account  of  the  Croton  aqueduct,  instanced 
it  as  serving  both  as  a  warning  and  an  example.  The  aqueduct  itself  has 
cost  upwards  of  40,000/.  a  mrle,  exclusively  of  reservoirs;  it  is  supported 
upon  a  solid  foimdation  wall,  17  feet  thick;  the  **^rue  aqueduct  or  water- 
way is  constructed  with  a  brick  lining  upon  a  concrete  foundation."  The 
w  hole  structure  is  banked  up  with  earth  on  each  side.  "It  would  be  difl5- 
cult  to  devise  a  more  expensive  work."  "Nevertheless,  in  several  in- 
stances, it  has  been  found  necessary  to  line  the  water-way  with  iron." 

Mr.  Rawlinson  is  of  opinion  that  "iron,  wrought  and  cast,  mav  be 
much  more  extensively  employed  in  water-works  than  has  hitherto  been 
the  practice."  "Where  it  is  not  thought  advisable  to  cross  a  valley  or 
river  by  an  inverted  syphon-pipe,  an  elevated  "wrought  iron  tube  aqueduct 
may  be  constructed,  licjht,  elegant,  nay,  even  graceful  in  structure." 
"Telford  set  an  example  in  his  celebrated  Pont-y-Cypoylte  aqueduct| 
which  is  126  feet  in  height,  1007  feet  in  length,  and  has  a  cast  iron  water- 
way as  sound  and  perfect  now  as  the  day  it  was  made." 

Mr.  Rawlinson  himself,  in  1846,  proposed  a  plan  to  the  Corporation 
of  Liverpool  to  bring  in  a  supply  of  water  from  the  river  Dee.  "The 
several  intermediate  valleys  would  have  been  crossed  by  inverted  syphons, 
or  by  means  of  elevated  aqueducts  of  wrought  iron."  His  proposal  was 
submitted  to  Mr.  Fairbairn,  wha  in  his  report  to  the  Chairman  of  the 
Liverpool  Water-works  Committee,  October,  1846,  said  that  "tubes  6 
feet  deep  and  2  feet  wide,  with  close  tops,  can  be  made  of  sufficient 
strength  to  carry  33  tons  of  water  on  100  feet  span."  "The  weight  of 
100  feet  of  such  a  tube  will  be  about  12J  tons.'^ 

In  respect  to  durability,  "care  must  be  taken  to  prevent  oxidation,  and 
in  order  to  do  this  effectually,  it  will  be  necessary  to  make  the  fop  of  the 
tubes,  as  all  the  other  parts,  perfectly  water-tight,  and  the  tube  being 
always  full  of  water,  it  will  be  a  great  security  against  corrosive  action 
in  the  interior.  On  the  outside  the  usual  preservatives  must  be  applied; 
with  these  precautions,  the  tube  might  last  for  an  almost  indefinite  period 
of  time." 

"The  effects  of  winter,  or  the  change  of  temperature,  will  not  be  se- 
verely felt  on  a  long  and  somewhat  flexible  tube.  Internally  the  tempera- 
ture will  not  vary  considerably,  as  it  never  can  be  above  60°,  and  never 
lower  than  32°." 

Thus  it  seems  that  Mr.  Fairbairn  is  in  favor  of  iron  tubes. 

Mr.  Rawlinson  appears  to  advocate  economy  in  public  works.  He  said 
that  "If  modem  science  has  taught  us  how  to  make  a  steam  engine,  it 
has  not  yet  fully  inculcated  the  necessity  there  is  that  rigid  economy 
should  be  studied  in  all  engineering  works."  He  gives  the  aqueduct  (U 
Spoletto  as  an  example  of  the  small  quantity  of  masonry  that  suffices  for 
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piers.  "The  middle  arch  of  that  structure  is  328  feet  in  clear  height,  sup- 
ported on  piers  10  feet  6  inches  thick."  Th^  Pont  du  Gard,  near  Nismes, 
FraDce,  might  also  have  been  noticed  for  the  small  quantity  of  masonry 
ill  its  piers;  in  this  instance  they  have  occasionally  to  resist  the  immense 
force  with  which  the  waters  of  the  Gardon  come  down  suddenly  upon 
the  piers  after  storms  in  the  mountains,  converting  a  shallow  brook  into 
an  impetuous  broad  river. 

The  mode  of  execution  the  Board  prefers  is  not  indicated  in  their  Re- 
port; but  it  is  said  that,  from  proximate  plans  and  estimates,  ^'got  out  by 
our  engineering  inspectors  for  extensive  covered  reservoirs,  and  for  the 
conveyance  of  the  water  in  deep  conduits,  also  covered,"  they  estimate 
the  '^total  expense  of  storing  and  bringing  to  the  metropolis  this  new  and 
improved  supply,  inclusive  of  reasonable  compensation  for  waste  land  for 
the  reservoirs,  at  little  more  than  one  million  sterling."  The  Board,  in 
their  twenty-fifth  question  to  Mr.  Stirrat,  of  Paisley,  said — ''We  find  at 
present  we  can  cover  a  reservoir  at  about  1000/.  an  acre."  Mr.  Stirrat 
had  previously  observed  that,  "as  to  covering  or  roofing  the  storage  re- 
servoirs, that  is  altogether  unnecessary,  as  nothing  of  the  kind"  (the 
growth  of  vegetation  and  production  of  animal  life)  '^afl'ecls  us  in  so  deep 
water."  So,  in  other  evidence,  it  is  intimated  that  where  waters  are  deep^ 
the  evils  in  question  do  not  exist.  As  to  loss  by  evaporation  in  uncovered 
reservoirs,  Mr.  Stirrat  said — "It  is  a  great  mistake  to  imagine  that  evapo- 
ration takes  place  to  any  extent,  even  in  the  height  of  summer,  from  the 
surface  of  a  reservoir,  where  the  water  is  of  any  considerable  depth.  The 
deposit  of  dew,  I  think,  counterbalances  it.  I  have  one  pond  10  feet 
deep,  on  which  I  made  the  experiment,  and  found,  in  the  heat  of  sum- 
mer, that  in  two  months  it  did  not  go  down  one-sixteenth  part  of  an  inch; 
and  there  might  have  been  a  small  escape  to  account  for  even  that  dimi- 
nution." 

Whether  on  pctUical  grounds  the  water-supply  of  London  should  be 
from  one  single  source,  or  from  many  different  sources,  does  not  seem  to 
have  been  adverted  to  by  the  Board  itself,  or  by  any  of  their  witnesses; 
nor,  though  the  water  were  derived  all  of  it  from  one  and  the  same 
source,  whether  it  might  not  be  expedient  to  convey  it  to  town  in  two  or 
more  conduits,  rather  than  by  a  single  aqueduct.  That  an  army  of  foreign 
invaders  would  easily  find  its  wav  to  London,  and  burn  it,  is  not  to  be 
feared;  but  that  attempts  to  so  destroy  it,  should  be  made  by  its  own 
populace,  experience  has  preved,  Mid  that  in  furtherance  of  this  scheme 
cutting  off  the  water  was  designed.  Had  Lord  George  Gordon^s  riots 
lasted  another  day,  the  mains  at  the  New  River-head  would,  it  was  dread- 
ed, have  been  cut  off,  though  such  troops  as  could  be  spared  were  order 
ed  for  the  protection  of  those  works..  It  should  not  be  lost  si^ht  of  that, 
in  all  metropolitan  disturbances,  a  great  portion  of  the  rioters  is  made  up 
of  those  whose  object  is  plunder,  and  that  plunder  is  facilitated  by  exten- 
ave  conflagntion.  In  that  fearful  night,  when  his  Lordship's  mob  had  the 
upper  hana,  no  less  than  fourteen  separate  fires  were  counted  from  one 
bouse-top;  and  then  it  was  that  the  abundant  supply  of  water  saved  the 
town.  Of  late,  too,  when  setting  fire  to  houses  was  one  of  the  projects  in 
«i  intended  iniarrection,.  the  water  would  doubtless  have  been  cut  off 
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On  such  accounts,  this  political  question  in  regard  to  water-supply  seenu 
well  worth  consideration;  ^nd  it  will  be  hereafter  shown  by  what  arrange* 
ments  water  might  be  conveyed  to  every  part  of  the  town,  though  all  bat 
a  single  conduit  were  destroyed.  M.  S.  B. 

Experiments  on  the  Strength  of  Wrought  or  Roiled  Iran  Joists* 

Messrs.  Fox  and  Barrett  have  just  introduced  rolled  iron  joists  as  i 
substitute  for  cast  iron  in  the  construction  of  their  fire  proof  floors,  de* 
signed  with  a  view  to  bring  the  expense  to  the  same  as  those  of  cast  iron, 
and  thus  render  fire  proof  construction  with  joists  of  wrought  iron  as  in- 
expensive, according  to  their  statement,  as  the  ordinary  timber  floors. 

On  the  25th  November,  some  experiments  were  made  on  joists  of  twc 
sizes,  at  the  Bath3  and  Wash  Houses  which  are  now  being  erected  foi 
the  parish  of  St.  James,  in  Dufour's  Place,  Poland  Street.  The  weight 
was  applied  through  a  lever.  The  following  particulars  have  been  fiu^ 
nished  to  us. 

The  smaller  of  the  two  joists  was  5^  inches  deep,  and  §-in.  thick, 
with  flanch  top  and  bottom.  If  inches  wide. 

I/ength  of  joUti,  .  .  •  17  feet 

Width  of  bearing,    .  .  .  .       16     ** 

Weight  per  foot  nin,  10  3-5  lbs. 

Weight  per  sq.  ft.  of  floor  which 
Load  on  Centre.  Deflexion.  the  load  is  equivalent  to. 

12  cwt         .        •  '65         ...         1 18  lb.  per  foot. 

16    .         .        .        .       '80   •        .        .        .140  " 

18         .        .        .         1-00         .        .         .         168t  " 

28    .         .        .        .     1-45    .         .        .        .     260J  *J 

The  larger  joist  was  7  inches  deep,  and  /b'^^*  thick,  with  flanch  top 
and  bottom,  2^  inches  wide. 


Length  of  joist,               .            • 

17  feet 

Width  of  bearing,    • 

.       16     « 

Weii^t  per  foot  run, 

16i  lbs. 

Weight  per  aq.  ft.  of  floor  which 

Load  on  Centre.                Deflexion. 

the  load  is  equivalent  to. 

12  cwt.         •        »          'i%        .        , 

112  lb.  per  foot. 

28    .        .        .        .      -786 

.     260            « 

32         .        .        .          '90         .        • 

800t          " 

40    •         .        •        .     1-10    . 

.     3705          " 
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LUt  of  American  Patents  which  issued  from  December  9,  1851,  to  January  6,  1858 
{inclusive^  with  ExtmpUfieations  by  GharlwM.  KxLLBB,i^/e  Chief  Examiner  oj 
Patents  in  the  U.  S.  Patent  Office. 

21.  For  an  Improved  Revolving  ReverBeratory  •Furnace;  Ambrose  8.  Beadleston,  At 
Sable  Forks,  New  York,  December  9. 

Claim4 — ^"What  I  claim  as  my  inyention  is,  the  railing  or  reTolving  furnace  reTolTini 
on  friction  wheels  or  Tollersy'or  their  equivalent,  in  combination  with  an  ordinary  fire,  aucfa 
as  is  used  in  neTerberatory  furnaces,  the  two  being- oembined  in  such  a  manner  that  tlM 

*  From  th^  London  Builder^  No.  460. 
t  Up  to  this  point  the  elasticity  of  the  metal  was  uninjured. 

X  Permanent  set  on  remova]i  of  load,  *075.    A  load  of  18  c#t  on  the  centre  WM  left  en 
18  hours,  but  produced  scarcely  any  perceptible  difinencer 
i  Pe/mment  bH  ea  remoral  of  load,  *062. 
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pr<idiicb  of  combustion,  heated  gases,  etc.,  from  the  grate,  shall  pass  into  the  interior  of 
Mid  rolling  or  revolving'  fiimace,  substantially  as  herein  described;  said  rolling  or  revolving 
faroace  being  applicable  to  any  purpose  for  which,  ordinary  reverberatory  or  wind  furnaces 
tie  employed.** 

t2.  for  an  Impruvement  in  Potato  Diggers;  Daniel  D.  Bell,  Wawarsing,  New  York^ 
December  9. 

Claim. — "What  I  claim  as  of  my  own  invention  is^  the  arrangement  and  combination 
of  the  catting  and  digging  cyhsders  wiA  the  riddles,  in  the  manner  herein  set  forth." 


23.  For  an  Improvement  in  the  Con»iruetion  of  Sounding  Bsardafor  Musical  Jnatru" 
mentt;   Cornelius  Bogart,  Charlestown,  Massachusetts,  December  9. 

Clatm. — ^"  What  I  claim  as  my  invention  is,  the  above  described  mode  of  constructing 
the  sounding  boards  of  stringed  instruments,  by  combining  or  arranging  together,  any 
niitable  number  of  pieces  of  wood,  prepared  as  above,  all  in  manner  aonl  for  purpose  as 
brrein  set  forth." 


34.  For  an  Improvement  in   Carbonic  Acid  Ga»  Engine;  Joha  C*  £r*  Salomon,  Cin> 
cinnati,  Ohio,  December  9. 

*'The  natuir  of  ny  invention  consists  in  a  new  antd  useful  mode  of  application  of 
liquified  carbonic  acid  gas,  as  a  therm o-mechanic  motor*" 

t'laim, — '*!  do  not  claim  the  invention  of  carbonic  acid  gas  in  its  liquliied  or  aeriform 
rfaanicter,  as  a  motive  power;  neither  do  I  claim  the  use  of  the  hydrostatic  press  for  liqui- 
fvin^  the  gas,  as  these  principles  have  long  been  known  and  commented  upon  by  Sir  Hy, 
ihvy,  Faraday ,^Brunel,  and  others:  but  what  I  claim  as  my  invention  is,  1st,  a  carbonic 
irid  gas  engine,  in  which  said  fluid  passes,  from  a  reservoir  where  it  exists  in  a  liquid 
Mite,  through  suitable  valves  into  a  heated  cylinder;  thence  into  a  refrigerator^ 
vhfre  it  is  cooled,  and  thence  through  pumps,  where  it  is  condensed  by  hydrostatic  pres^ 
Mirr.  and  forced  back  again  to  the  reservoir  bclbre  named;  the  said  engine  being  construct' 
ni  Kubstantialiy  as  herein  described. 

"2(1,  The  combination  of  crimped  leather  washers,  a  spiral  spring,  or  springs,  and  oil, 
or  uiy  lubricant,  for  packing  the  piston  rods  or  plungers,  as  described." 


S5.  For  2L.n  Improvement  in  Gas  Regulators;  Jotham  S.  Conant,  Lowell,  Massachusetts, 
December  9. 

*'The  nature  of  my  invention  consists  iir  interposing  between  tlir  gas  pipe  from  the  gas 
works  and  the  main  gas  {upe  in  a  dwellini^,  or  other  building,  where  gas  is  consumed,  ai 
rniall  gasometer  combined  with  a  regulating  valve,  in  such  a  manner,  that  the  pressure  of 
the  gas  in  the  pipe  within  said  dwelling  or  other  building,  can  be  adjusted  to  any  degree 
of  preiHure,  and  will  remain  at  precisely  the  same  amount  of  pressure,  whether  a  large  or 
a  small  number  of  burners  be  supplied  by  the  said  pipe." 

Claim. — ^'^  What  I  claim  as  my  invention  is,  the  closing  of  the  valve  when  the  fluid 
becomes  too  low  in  the  gas  regulator,  for  safety,  by  the  movement  of  the  float  and  the 
lever,  and  their  actioa  upon  the  thimble  on  the  valve  rod,  substantially  as  herein  set  forth.** 


3S.  For  Improvements  in  Water  Metres;  Jahn  Ericsson^  City  of  New  York,  December  9*. 

Claiini* — ^What  I  daim  as  ray  invention  is,  1st,  The  uniform  circular  channel  a  a,  in 
combination  with  the  contracted  channel  h. 

**2d,  I  claim  the  rotatinf^  paddle  wheel,  having  paddles  projecting  into  and  working  in 
the  said  uniform  and  contracted  channels. 

*'3d,  I  claim  the  apertures  m  and  n,  proportioned  and  formed  as  described. 

'*4th,  I  claim  llie  pipe  g,  with  its  jet  r,  for  giving  motion  to  the  paddle  wheel  before  tha 
fluid  cntera  tfaroogfa  the  aperture  m. 

*5tli,  I  daim  tiie  valve  A,  by  which  any  deairable  power  of  jet  may  be  obtained,  befora 
IB  J  fiiiid  Mitenthnragb  m%*' 


n 
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97,  For  an  Improvement  m  Chuekt  for  LaiheB;  Joseph  Hyde,  Troy,  New  York,  As- 
signor to  Thos.  J.  Eddy,  Waterfbrd,  New  York,  December  9. 

Claim. — '*  Having  thus  described  my  improved  chuck,  what  I  claim  therein  as  new  ii, 
the  mechanism  herein  described,  or  the  equivalent  thereof,  for  connecting  and  disconnect^ 
ing,  at  will,  the  whole  or  any  part  of  the  screws  which  operate  the  griping  jaws,  ¥rith  the 
wheel  which  turns  them,  so  that  the  screws  and  jaws  may  be  moved  either  separately  or 
in  connexion,  or  in  part  separate  and  in  part  connected,  whereby  objects  of  either  regular 
or  irregular  shape  may  be  chucked,  cither  ec4M;ntrically  or  concentrically  with  the  axis  of 
the  mandrel,  substantially  as  herein  described. . 

**I  also  claim  the  turning  plate  (I)  of  the  chuck,  constructed  with  a  eog  wheel  on  its 
inner  face,  made  in  segments,  part  of  which  can  be  withdrawn  out  of  gear  with  the  pinions 
on  the  carrier  screws,  or  held  in  gear  therewith  by  means  of  set  screws  and  springs,  or 
the  equivalent  thereof,  substantially  as  herein  set  forth." 

28.  For  an  Improvement  in  Feeding  Logs  in  Saw  Mills;  Charles  Ketcham,  Penn  Yan, 
New  York,  December  9. 

Claim. — '^Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  therein 
as  new  is,  the  combination  of  any  number  of  adjustable  rollers,  which  nay  be  set  at  any 
ani^le  with  the  feed  rollers,  or  wiUi  each  other,  foi;  the  purpose  of  feeding  up  the  log,  so 
that  it  may  be  cut  with  the  curve  or  grain  of  the  wood,  substantially  in  the  manner  as 
herein  set  forth  and  described." 


89.  For  an  Improved  Arrangement  of  Pans  for  Washing  Ores,  Minerals f  S^e.g  8am'l. 
Porter,  Hartford,  Connecticut,  December  2. 

Claim. — ^''I  do  not  claim  the  device  of  arranging  a  movable  pan  in  a  vibrating  frame, 
and  of  operating  the  same,  so  as  to  give  a  double  motion  to  the  pan,  since  letters  patent 
for  this  invention  have  been  granted  to  Arnold  Bulfum  and  Philip  Thorp.  What  I  claim 
as  my  invention  is,  the  arranging  and  operating  of  a  scries  of  ore-washing  pans,  or  sets 
of  pans,  in  a  vibratory  frame;  said  pans  or  sets  of  pans,  having  also  an  oscillating  or 
rocking  motion,  in  the  frame,  in  such  a  manner  that  as  the  superficial  portion  of  the  con- 
tents passes  freely  from  any  one  pan  or  set  of  the  series  into  the  next,  the  contents  shall, 
at  the  same  time,  pass  out  of  the  latter  less  freely,  or  not  at  all,  and  vice  versa,  substan- 
tla'ly  as  already  described. 

"2d,  I  claim,  also,  the  arranging  in  a  vibrating  frame,  of  a  series  of  pans,  or  sets  of  pans, 
one  aflcr  the  other,  each  pan  or  set  being  hung  upon  the  frame  by  a  separate  axle,  or 
equivalent  attachment^  and  secured  in  its  working  position  by  a  catch,  or  other  equivalent 
means,  in  such  a  manner  that  each  pan,  or  set,  may  be  conveniently  disconnected  and 
tilted,  80  as  to  discharge  its  whole  contents  into  a  receptacle,  separate  from  those  of  the 
other  pans. 

"3d,  I  claim  also,  the  arranging  of  a  succession  of  groups  of  pans,  by  a  constant  du- 
plication for  the  subdivision  of  the  contents,  in  such  a  manner,  that  the  contents  issuing 
from  each  pan  of  any  one  g^oup,  the  last  excepted,  shall  pass,  by  an  equal  division,  into 
the  two  pans  of  the  next  succeeding  group,  substantially  as  described." 


30.  For  an  Improvement  in  Car  Seats,-  Eaura  Ripley  and  E.  L.  Brundagc^  Troy,  New 
York,  December  9. 

Claim. — **  Having  thus  described  the  nature  of  our  invention,  what  we  claim  as  new 
is,  the  arrangement  of  the  reversing  arms  pivoted  midway  the  height  of,  and  to  the  back, 
so  as  that  they  shall  descend  and  slide  through  the  pivot  rollers,  so  as  that  any  required 
height  of  back  may  be  reversed  from  one  side  of  the  seat  to  the  other,  in  the  manner  and 
for  the  purpose,  substantially  the  same  as  described." 


31.  For  Improvements  in  Lath  Machines;  G.W.Tolhnrst,  Cleveland,  Ohio, December  9. 

Claim. — "Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  therein 
as  new  is,  so  arranging  the  frame  that  carries  the  reciprocating  or  chopping  knives  and 
feeding  apparatus,  as  that  whilst  cutting,  it  shall  at  all  times  rest  by  its  own  weight  on 
the  bolt,  or  log,  in  advance  of  the  portion  thereof  which  is  being  cut,  in  combination  with 
the  mode  as  herein  described,  of  giving  to  the  knives  carried  in  said  frame,  an  alternating 


.American  Patents  which  issued  in  December j  1851.  83 

drmwnig  raoremeiit  towardg  and  from  the  log,  independent  of  the  downward  motion  or 
poMtioQ  of  the  frame,  by  which  means  the  block  may  be  entirely  reduced  to  latha,  while 
the  whole  weight  of  the  knife  frame  is  resting  on  it,  to  keep  it  firm  and  solid. 

**I  also  claim,  in  combination  with  the  cotter  stock,  the  feeding  plate  for  feeding  up  the 
log  to  the  cotters,  a  **throw''  being  giren  to  said  stock  for  that  purpose;  and  this  I  claim, 
whether  the  same  is  accomplished  by  the  means  herein  specially  set  forth,  or  by  any  other 
meaLiia  easentially  the  same/'  i 


3S.  For  an  Improvement  in  Running  Gear  of  Railroad  Cargf  Thomas  A.  DaTicsi 
City  of  New  York,  December  9. 

Claims — *What  I  claim  as  new  and  original  is,  adapting  to  each  side  of  railroad  car 
tracks,  four  or  more  wheels  attached  to  a  frame  work,  inflexible  vertically,  but  with  a 
borizoDtal  motion,  in  such  a  manner,  that  in  case  of  depressions  in  the  rails  at  their  join- 
ings, or  otherwise,  they  (the  wheels)  will  alternately  be  couplets,  triplets,  or  the  like,  re- 
ceive the  weight  of  the  load  above,  and  relieve  the  wheel  passing  over  the  depression, 
from  the  weight  of  the  load  and  frame  work,  so  that  no  concusaive  blow  is  struck  with 
that  weight  or  jar  created,  substantially  as  above  described." 


33.  For  an  Improvement  in  Chair  Seattf  John  W.  Drommond,  Skaneateles,  Assignor 
to  Smith  Ely,  New  Brighton,  New  York,  Dec.  16. 

Claim* — ''What  I  claim  as  my  invention  is,  the  above  combination  of  the  frame  and 
web,  being  the  mode  of  securing  the  web  to  the  frame,  as  herein  set  forth,  by  gluing  or 
cementing  the  web  into  a  groove  in  the  frame.'' 


34.  For  an  Improvement  in  Weavers*  Temples i  Elihu  and  Warren  W.  Dutcher,  North 

Bennington,  Vermont,  December  16. 

Claim* — <*  What  we  claim  as  our  invention  is,  the  roller  temple,  constructed  as  herein  set 
Ibrth;  the  roller  working  in  a  concave,  so  that  the  cloth  is  held  at  that  line  of  the  periphery 
of  the  roller  which  is  nearest  the  reed,  at  which  line  the  roller  is  enabled  to  perform  its 
ioty  with  the  greatest  efficiency." 

35.  For  an  Improvement  in  Combining  Organs  and  Piano  Fortes;  Richard  M.Ferris, 

City  of  New  York,  December  16. 

''The  nature  of  my  invention,  whidi  relates  to  the  combination  of  certain  or  all  of  the 
tabes  of  the  organ  with  the  piano-forte,  consists,  not  in  the  combination,  but  in  the  man- 
ner of  effecting  it,  so  that  either  the  piano-forte  or  organ  can  be  played  separately,  both 
at  the  same  time  by  the  same  set  of  keys,  or  one  by  one  hand  and  the.  other  by  the  other 
hand  of  the  player,  each  being  provided  with  a  separate  set  of  keys,  and  either  set;  being 
capable  of  being  coupled  with  the  other  set,  so  as  to  be  operated  at  the  same  time. 

"It  also  consists  in  the  employment  of  a  set  of  pedals,  for  operating  on  certain  or  all 
of  the  piano-strings  and  organ  pallets;  the  said  pedals  are  capable  of  being  coupled  with 
either  the  organ  or  piano  keys,  or  both,  or  uncoupled  altogether." 

Ckufn* — ^I  do  not  claim  combining  the  organ  and  piano-forte,  irrespective  of  the  man- 
ner in  which  the  combination  is  formed;  but  what  I  claim  as  my  invention  is,  1st,  The 
whole  or  any  number  of  the  tubes  of  an  organ,  with  a  distinct  set  of  keys,  in  combination 
with  a  piano-forte,  having  its  own  proper  set  of  keys,  in  such  a  manner,  that  either  the 
piano-forte  or  organ  can  be  played  separately,  or  both  at  the  same  time,  by  the  two  sets  of 
keys,  or  both  coupled  and  played  by  one  set  of  keys,  by  means  of  couplers,  P  or  O,  and 
eccentric  bars,  hfj,  or  other  equivalent  devices,  substantially  as  herein  described. 

**2d.  Coupling  cither  or  both  the  organ  and  piano  with  a  pedal  action,  R,  n,  Q,  and  un- 
coupling ihem  from  it,  by  means  of  couplers  T,  U,  acting  on  the  keys  and  eccentric  bars 
/  tr,  or  their  equivalents,  so  that  either  the  organ  and  piano-forte,  or  both,  can  be  played 
upon  by  the  pedals,  substantially  as  herein  set  forth." 


36.  For  an  Improvement  in  Carriages;  Gastavus  L.  Haussknecht,  New  Haven,  Con- 
nectic  at,  December  16. 
Claims — ^'What  I  do  claim  as  my  invention  is,  1st,  The  employment  of  segments  c,  df 
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and  fifth  wheels,  F,  G,  (or  parts  corresponding  thereto,)  attached  as  described;  the  one 
■egment,  d,  and  fifth  wheel  F,  working  on  pivots/,  n,  secured  at  points  between  the  front 
and  hind  axle,  such  parts  acting  in  combination  with  armsy,  p,  constructed  suhatantiaiij 
as  shewn  and  described,  for  coupling  the  movement  of  two  axles,  or  their  turning  appor- 
tenaaoes,  for  the  purposes  set  forth." 

37.  For  Machinery  for  Making  Kettles  and  Articles  of  like  Ckaraeter,  from  Ditiksvf 
Metal,'  Hlkram  W.  Hayden,  Waterbury,  Connecticut,  December  16. 

Claim* — ^^I  do  not  claim  any  of  the  gear  wheels,  or  pinions,  nor  thinr  arrangement,  ex- 
cept as  hereafter  set  forth,  some  of  these  being  common  in  ordinary  Istbes;  but  I  do  claim 
as  new,  1st,  Th,e  application  of  a  rotaiy  metallic  form  or  mould,  or  suooessive  fonns  or 
moulds,  in  combination  with  a  proper  tool  or  tools,  roller  or  rollers,  sustained,  moved,  and 
directed  in  a  proper  path,  by  competent  mechanical  means,  for  the  purpose  of  operating 
on  a  disk,  blank,  or  plate  of  metal,  so  as  to  reduce  it  gradually  from  the  centre  to  the 
edge,  at  the  same  time  forming  it  with  straight  sides  by  successive  stages,  into  a  complete 
kettle,  or  into  any  similar  articles,  to  the  forming  of  which  the  apparatus  can  be  applied, 
aubstantiaily  as  described  and  shown. 

*<2d,  The  construction  of  the  mandrel/ 3,  part  of  which  is  cylindrical,  and  part  fitted 
with  a  short  screw,  13,  to  take  the  screw  of  the  hand  wheel,/ 2,  so  that  great  pressure 
may  be  made  at  the  point  desired,  while  at  same  time,  4tie  mandrel  can  be  ^euily  and 
quickly  moved  through  a  long  distance,  for  the  purposes  as  described  and  shown." 


38.  For  an  Improvement  in  Adjusting  Lenses^  Wm.  <dc  Wak  H.  Lewis,  Citj  of  New 
York,  December  16. 

Claims — ''We  do  not  claim  to  be  the  inventors  of  ai\y  of  the  parts  herein  described 
and  shown;  neither  do  we  mean  to  limit  the  application  of  diese  means  lo  cameras,  but 
to  use  the  same,,  to  adjust  the  focal  distance  of  lenses  in  optical  instruments,  wherever  the 
same  may  be  made  available;  what  we  claim  as  new  and  of  our  ovm  invention  is,  the 
combination  of  the  pin  2,  spring/,  and  groove  1,  with  the  qylinders  a  and  ^,  for  the  pur- 
poses and  as  described  and  shown." 


39.  For  an  Improvement  in  Steihescopes;    Nathan  B.  Marsh,  Cincinnati,  Ohio,  De- 
cember 16. 

Claim, — ^"What  I  claim  as  my  invention  is,  the  double  branch,  e  c,  connected  with  the 
main  trunk  a,  so  as  to  enable  persona  to  use  both  ears  simultaneously,  substantially  as 
herein  set  forth  and  described." 


40.  For  an  Improvement  in  Mineral  Composition  Restmbling  Jasper;    John  Paige 
Pepper,  New  Britain,  Connecticut,  December  16. 

Claim, — ^''What  I  claim  as  my  invention  is,  the  manufacture  of  a  mineral  composition, 
having  the  external  characters  above  described,  by  the  fusion  of  clay  vrith  alkali,  soda, 
lime,  and  sulphate  of  copper,  as  above  described,  or  their  equivalents,  and  working  the 
composition  into  articles  of  utility  and  ornament,  in  the  manner  above  described." 


41.  For  Improvements  in  Rotating  Tumbler  Loeks/  David  H.  Rickanis  and  Jos.  F. 
Flanders,  Newburyport,  Massachusetts,  December  16. 

Claim, — ^''We  do  not  claim  a  combination  of  geared  change  wheels  and  notched  circu- 
lar plates,  applied  together  on  one  common  arbor,  so  that  the  said  change  wheels  and  cii^ 
cular  plates  shall  lay  side  by  side  on  the  said  arbor,  by  which  arrangement  of  them,  they 
require  to  be  removed  from  the  arbor,  in  order  to  change  the  catch  of  any  one  wheel  from 
any  notch  or  hole  of  its  circular  plate,  into  any  other  of  the  notches  or  holes  of  the  said 
plate;  but  what  we  do  claim  as  our  invention  is,  combining  vrith  the  rotary  tumblers  and 
the  change  gears  (arranged  as  set  forth)  the  projection  or  tooth  r,  or  its  mechanical 
equivalent,  and  the  sliding  frame  G,  (or  its  equivalent,)  for  holding  and  guiding  the  tum- 
blers during  their  rotations,  and  for  moving  them  out  of  or  into  connexion  with  the 
change  gears,  all  substantially  as  herein  before  specified. 
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"And  we  aI«o  claim  the  axrangement  of  the  tooth  or  bit  v,  and  the  atud  ^,  on  a  sfidin^ 
tnd  tamiDg  shaft,  in  combination  with'the  arrangeineat  of  the  ann  E,  an4  the  tombien, 
10  that  when  a  peraon  tries  to  move  the  tumblers,  he  cannot  get  end  plaj  on  the  bolt,  and 


noe  Yersa. 


'And  in  combination  with  the  change  gears  and  the  arbor  e,  we  claim  the  friction  spring 
or  firings  a*,  and  plate  b^,  for  the  purpose  above  described.^ 

43.  For  an  Improvement  in  Candlesticks;  Francis  A.  RockweU,  Ridgefield,  Gonnecticnty 
December  16. 

CUdm^ — ^"I  do  not  claim  the  employment  of  a  movable  detached  cork  or  other  elastic 
nibstance,  over  which  a  sliding  socket  is  allowed  to  move;  nor  do  I  daim  the  employment 
ti  a  sliding  socket;  but  what  I  claim  as  my  invention  is,  the  employment,  in  the  sliding 
Mcket  candlestick,  of  elastic  packing  attached  to  the  standard  of  the  candlestick,  snbstan- 
tislly  in  the  manner  described,  whereby  I  am  enabled  to  support  the  sliding  socket,  prevent 
&e  leaking  of  the  grease,  and  also  am  not  obliged  to  use  so  long  a  sliding  socket,  as 
where  a  cork  is  inserted  loose  in  the  socket.*^ 


43.  For  an  Improvement  in  Chimney  Tops;  Chas.  W.  Russell,  Washington,  District 
of  Columbia,  December  16. 

Claiin. — ^^I  do  not  daim  either  the  arch  B,  or  the  end  plates  C,  C,  or  the  end  plates 
a  0,  and  b  6,  irrespective  of  the  devices  in  connexion  with  them;  but  what  I  claim  as  my 
isfcntion  is,  1st,  the  flanches,  e  c,  applied  to  the  arch  B,  in  combination  with  the  end 
pistes  C  C,  substantially  in  the  manner  and  for  the  purpose  herein  set  forth. 

'^d.  The  inclined  plates  a  a,  and  b  b,  applied  to  the  arch  B,  substantially  as  and  for  the 
jwipuecs  specified." 


44.  For  an  Improvement  in  Chums;  Henry  Skinner,  Attica,  New  York,  December  16. 

Claims — ^'Having  thus  described  tke  nature  of  my  invention  and  improvement,  I  wish 
it  to  be  understood  that  I  make  no  claim  to  originality  of  invention  in  any  of  the  indi- 
vidual parts  of  the  chum,  except  the  dasher;  and  this  I  claim,  only  when  it  is  constructed 
with  inclined  perforated  paddles,  and  tapered  elbow  tube  L,  combined,  for  directing  the 
oeam  or  milk  upward,  and  also  throwing  it  centriiugally  against  the  ribs  B,  and  concave 
muhce  of  the  chum  tub  A,  during  the  -operation  of  churning,  in  the  peculiar  manner 
herein  set  finth.^ 


45.  TcT  B,  BUnd  end  Shutter  Operator/  Noah  W.  Speers,  Cincinnati,  Ohio,  December  16. 

The  object  of  my  invention  is  to  provide  a  simple  and  secure  method  of  operating  and 
fiutening  outside  window  shutters  and  blinds,  without  ope[png  the  windows;  and  I  have 
invented  the  present,  in  view  of  a  number  of  contrivances  which  appear  to  me  to  be  lack- 
iof  in  strength,  when  force  is  applied,  such  as  high  winds,  4x." 

Claim. — **  Having  thus  fully  described  the  nature  of  my  improvements  in  window  blind 
opeimtOTs  and  fasteners,  what  I  claim  therein  as  new  is,  the  combination  of  the  extension 
handle  k,  (provided  with  taper  ends,)  with  the  lever  A,  and  the  studs  j  J^,  or  their  equiva- 
lents, by  which  the  handle  can,  by  extension,  be  made  to  possess  the  requisite  leverage, 
and  bj  which,  when  the  lever  arrives  at  that  portion  of  its  sweep,  corresponding  to  the 
required  position  of  the  blind  or  shutter,  it  is  nrmly  secured- in  its  position,  and  the  handle 
placed  out  of  the  way,  by  the  latter  being  thrust  home  against  the  studs,  the  whole  being 
•Ranged  substantially  in  the  manner  described.'' 


4f.  For  an  Improvement  in  Apparatiu  for  'Pressing  Garments/    Jos.  W.  Thorp, 
South  Weare,  New  Hampshire,  December  16. 

CWm^— ^"Having  thns  described  my  improvements,  I  shall  state  my  daim  as  follows: 
What  I  claim  as  my  invention  is,  suspending  the  goose  in  a  tailor's  pressing  machine, 
from  a  carriage  traveling  on  rails,  on  the  end  of  a  vertical  spindle;  also  arranging  said 
y»>4U,  ao  that  ^t  may  be  moved  vertically  and  swivel  or  turn  upon  its  axis,  subsUntially 
•a  harain  above  set  forth. 
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**l  also  cjaiin  arranging  lai^  goose  upon  the  rod,  passing  through  the  forked  end  of  said 
spindle,  eo  that  it  may  slide  forward  and  back  upon  said  rod,  as  herein  above  set  fbith. 

''Furthermore,  I  claim  the  combination  of  a  goose,  arranged  substantially  as  heivin 
above  described,  so  as  to  move  in  the  ijeveral  directioBs  specified,  vfith  a  platform  box,  sus- 
ceptible of  adjustment,  as  specified,  and  heated  substantially  as  herein  ahove  set  forth." 


47.  For  an  Improvement  in  Processes  for  Smelting  Copper  Ores;  Samuel  F.  Trary, 
City  of  New  York,  December  16. 

Claim. — ''That  which  I  claim  as  my  invention  and  discovery  is,  the  use,  as  a  flux  for 
ores,  combined  with  an  excess  of  silica,  of  the  sub-silicate  of  iron,  obtained  from  the  second 
smelting,  or  from  iron  frimaces. 

"The  grinding  of  the  regulus  or  mat  to  a  powder,  (instead  of  merely  breaking  it  into 
lumps  or  fragments,)  so  that  a  perfect  oxidation  can  be  obtained,  and  leaching  with  water, 
which  aids  the  oxidation  and  extracts  the  sulphuric  acid,  when  generated,  as  that  acid 
greatly  retards  the  refining  process,  when  combined  with  the  metallic  copper." 


48.  For  an  Improvement  in  Tailors*  Measures;  Edward  Virtue,  Philadelphia,  Penn- 

sylvania, December  16. 

"The  nature  of  my  invention  consists  in  proportioning  all  the  measures  of  the  body  of 
coats  and  vests  to  the  measure  of  the  breast  of  the  individual  measured.  The  breast 
measure  determines  all  others,  except  the  sleeve  measures  and  length  of  skirts." 

Claim. — ^" What  I  claim  as  my  invention  Is,  the  mode  of  cutting  coats  and  vests,  by 
making  all  the  principal  parts  to  depend,  in  length,  on  the  length  of  the  breast  measure, 
substantially  as  herein  described." 

49.  For  an  Improvement  in  Grain  Sieves;  Thos.  B.  Wheeler,  Albany,  New  York,  De- 

cember 10. 

Claim. — "What  I  claim  as  my  invention  is,  forming  sieves  for  separating  grain  from 
straw,  chaff,  and  all  extraneous  matter,  and  for  other  analogous  purposes,  of  sheet  metal. 
With  apertures,  6,  6,  cut  or  otherwise  made  in  it,  and  inclined  leaves  A,  A,  under  the  said 
apertures,  of  corresponding  form  With  the  apertures  themselves,  substantially  as  herein 
Set  forth." 


60.  For  an  Improvement  in  Pumps  for  Elevating^  Water  Mixed  with  Mineral  Sub- 
stances; William  Ball,  Chicopee,  Massachusetts,  December  23. 

Claim. — "I  ckim  the  improvement  by  which  the  waste  auriferous  or  earthy  water,  that 
leaks  out  of  the  shaft  hole  of  the  case  A,  is  saved  and  returned  into  the  body  of  the  case, 
and  the  wear  of  the  shaft  hol^  of  the  chamber  q  prevented;  the  taid  improvement  consists 
ing  in  the  chamber  q,  the  wheel  r,  and  the  passage  /,  as  combined  together,  connected 
with  the  case  A,  and  the  shaft  of  the  fan  wheel,  and  made  to  operate  substantially  as  spe- 
cified." 


51..  For  an  Improvement  in  Chronometrie  Locks ;   William  L.  Bass,  Boston,  Massa- 
chusetts, December  23. 

'  Claim. — "Having  thus  described  my  improvements,  I  shall  state  my  claim  as  follows: 
"W^iat  I  claim  as  my  invention  is,  the  manner  of  disengaging  the  drop  lever  from  the  notch 
of  the  bolt,  frori  the  outside  of  the  partition,  when  the  clock  is  stopped,  and  preventing 
the  same  from  being  effected  when  the  clock  is  in  motion,  by  means  of  the  lifting  screw, 
in  combination  with  the  forked  lever,  swinging  loop,  and  ratchet  wheel,  substantially  in 
the  manner  above  described." 


'52.  For  an  Improved  Machine  for  Making  Leather  Tubes;  Newell  Wyllys,  .South  Glas- 
tonbury, Assignor  to  .Charles  Collins  and  N.  Wyllys,  Hartford  county,  Connecticut, 
December  )23. 

Claims — ^'Having  thus  described  the  construction  and  operation  of  mj  machinery  fbr 
Snrming  flexible  tubes,  what  I  claim  as  my  invention  is,  Ist,  the  method  of  farming  the 
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bltnkj  or  sbeets,  of  the  proper  lize  and  form  for  tubes,  from  leather  or  other  suitable  ma- 
terial, by  means  of  the  movable  and  stationary  nippers  and  inclined  knife,  or  the  equiva- 
lent*  thereof,  operating  automatically,  substantially  as  herein  set  forth. 

"^d,  I  claim  the  method  of  forming  flexible  tubes  from  prepared  sheets  or  blanks,  by 
means  of  fingers,  damps,  and  cement,  or  their  equivalents,  acting  substantially  as  herein 
set  forth,  to  bring  the  edges  of  the  sheet  into  contact,  and  to  unite  the  same. 

''3d,  I  claim  combining  in  a  single  machine,  the  operations  of  forming  the  leather  or 
other  material  into  blanks,  bringing  the  edges  of  the  same  into  contact,  and  uniting  them, 
■0  as  to  form  a  tube  at  a  single  operation,  substantially  as  herein  set  forth. 

**4th,  I  claim  the  clamp,  by  means  cf  which  the  material  is  held,  and  upon  which  it  is 
formed  into  a  tube,  constructed  and  operating  in  such  manner  that  it  shall,  in  addition  to 
itK  movements  towards  the  other  clamp,  also  have  a  longitudinal  movement  to  withdraw 
from  the  finished  tube,  substantially  as  described. 

*'5th,  I  claim  the  combination  of  the  reciprocating  diverging  fingers  with  the  reciproca- 
ting converging  plates,  or  their  equivalents,  by  whose  action  the  fingers  are  made  to  seize 
the  sheet  of  material,  substantially  as  herein  set  forth. 

"6th,  I  claim  the  method  of  coating  the  edge  of  the  sheet  with  cement,  by  means  of  a 
roller,  or  its  equivalent,  which  receives  the  cement,  and  applies  it  to  the  edge  to  be  cement- 
cti,  substantially  in  the  manner  and  for  the  purpose  herein  set  forth. 

''7th,  In  combination  with  a  clamp,  or  its  equivalent,  for  supporting  the  e  Iges  of  the 
f^heet  of  material  to  be  united,  I  claim  a  reciprocatini^  pressing  iron,  actuated  substantially 
u  herein  set  forth,  to  press  the  edges  together  and  to  set  the  cement.'' 


53.  For  a  Rotary  Swaging  Machine;   Perry  G.  Gardiner,  City  of  New  York,  Decem- 
ber 23. 

Claim* — **What  I  claim  as  my  invention,  discovery,  and  improvement,  is,  the  com- 
pressing, drawing,  swaging,  or  working  into  shape,  wrought  iron  car  wheels,  and  other 
metallic  disks,  by  means  of  two  dies  or  swedges,  suitably  shaped,  one  of  which  is  forced 
towards  the  other,  while  it  at  the  same  time  revolves  on  its  own  centre,  its  axis  of  revolu- 
t:<)n  being  the  same  as  that  of  the  disk  which  is  acted  upon;  the  other  die  being  either  sta- 
ti'jnary,  or  having  a  revolving  motion  in  an  opposite  direction  to  that  of  the  first  mentioned 
dk',  and  with  the  same  axis  of  revolution;  the  said  two  dies  or  swedges  operating  substan- 
tiaily  as  described,  and  being  moved  by  any  competent  arrangement  of  machinery,  sul>- 
t^tantiallv  as  described." 


51.  For  an  Improvement  in  Suspenders;  Julius  Hotchkiss,  Assignor  to  the  Hotchkiss  and 
Merriman  Manufacturing  Co.,  Waterbury,  Connecticut,  December  23. 

''My  improvement  consists  in  fiutening  the  different  pieces  or  parts  of  the  suspender 
tor^other,  wherever  a  permanent  fastening  is  necessary,  by  means  of  a  metallic  clamp  of 
peculiar  construction,  made  and  applied." 

Claim, — "What  I  claim  m  my  invention  is,  the  fastening  of  those  difierent  parts  of  a 
luspender  to  each  otlier,  which  require  a  permanent  fastening,  by  a  metallic  clasp  or  clamp, 
fubstantially  in  the  manner  and  for  the  purposes  hereinbefore  described." 


65.  For  an  Improvement  in  Candle  Making  Apparattu;  Willis  Humiston,  Troy,  New 
York,  December  23. 

'The  nature  of  my  invention  consists  in  the  manner  of  wicking  the  mould,  by  suspend- 
ing the  candies  or  vnck  above  the  same  when  drawn,  so  as  that  the  wick  shall  draw  from 
a  reel,  and  suspend  it  in  the  centre  of  the  mould,  for  the  next  succeeding  candle  to  be 
moulded  thereon,  in  the  operation  of  drawing  the  candles  fit>m  the  moulds." 

Claims — ^"Having  thus  described  the  nature  of  my  invention,  I  do  not  wish  to  be  under- 
stood as  claiming  the  drifwing  the  candles  and  suspending  them  above  the  moulds,  whereby 
the  latter  are  wicked  for  the  casting  of  the  next  series  of  candles,  this  having  been  before 
done;  but  what  I  do  claim  is,  the  employment  of  gripers  for  griping  the  wicks,  drawing  and 
fospending  the  candles  on  the  firame  above  the  moulds,  by  means  of  spring  bearings,  by 
which  the  gripers  are  held  firmly  closed,  and  the  candles  are  securely  held  and  suspended 
ntil  the  next  series  of  candles  are  moulded,  when  those  suspended  are  cut  firom  the  wick 
ltd  nmovtdy  in  the  manner  and  for  the  purpose  described." 
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66.  For  an  Improvement  in  JEoUan  Attaehmenta;  GustaTus  W.  Ingallg,  Concord,  New 

Hampshire,  December  23. 

Claim* — ^*<What  I  claim  as  my  invention  or  improvement  is,  the  combining  with  the 
Taive  stem  or  rod,  a  movable  bar,  or  any  equivalent  mechanism,  by  which  snch  valve  steiB, 
or  the  head  thereof,  whenever  desirable,  may  be  moved  out  of  action  with  the  key  lever, 
for  the  purpose  essentially  as  described." 

67.  For  an  Improvement  in  Carriages;  Lewis  King,  Madison,  New  York,  December  23. 

CIstm^-^-^'Having  thus  described  the  nature  and  operation  of  my  invention,  what  I 
chum  as  new  is,  the  employment  or  use  of  the  chain  and  pulley,  in  combination  with  the 
dogs  and  slide  bar,  constructed  and  operating  in  the  manner  and  for  the  purpose  substai- 
tially  as  set  forth;  the  lower  ends  of  the  dogs  being  raised  or  depressed  by  means  of  the 
levers,  operated  upon  by  the  square  or  loop,  or  any  other  equivalent  device,  and  the  slide' 
bar  attached  to  or  detached  from  the  pole  by  means  of  the  levers  and  pawl,  operated  upon 
|»y  the  bent  lever,  or  their  equivalents.'' 

66.  For  an  Improvement  in  Harness  ScMles;  John  McLain,  Circleville,  Ohio,  Decem- 
ber 23. 

Claim, — ^'Having  thus  fully  described  my  improved  harness  saddle,  and  the  advantages 
thereof,  what  I  claim  therein  as  new  is,  the  sliding  gauge  hinge  boxes,  attached  to  the 
.pads,  so  OS  to  adjust  the  width  of  the  saddle  by  the  screws,  substantially  as  described. 

**!  also  ciedm  the  manner  of  attaching  the  sliding  gauge  hinge  boxes  to  the  pads  by 
means  of  the  housings  between  them  and  the  top  of  the  pad,  and  the  set  screws  passing 
through  the  plate /and  top  of  the  pads,  substantially  as  herein  set  forth." 

69L  For  an  Improvement  in  the  Method  of  Hanging  Window  Sashes;  Samuel  D.  Nims, 
Palmer,  Massachusetts,  December  23. 

Claim » — '*I  am  aware  that  strips  acted  upon  by  springs  have  been  placed  in  grooves  in 
window  sashes,  and  also  in  gnrooves  in  the  casing,  for  acting  on  the  sashes  for  the  purpose 
^  excluding  air,  and  for  sustaining  the  sashes  when  raised,  in  place  of  weights,  and  there- 
fore I  wish  it  to  be  understood  that  I  do  not  claim  the  said  arrangements  as  any  part  of 
my  invention.  But  what  I  do  claim  as  my  invention  is,  the  manner  herein  described  of 
arranging  and  securing  window  sashes  in  their  frames,  by  means  of  grooves  in  the  sides 
of  the  window  frame  or  casing,  that  receive  the  edges  of  the  sashes,  or  by  projections  from 
the  sides  of  said  frame  or  casing,  that  fit  into  grooves  in  the  edges  ef  Uie  sashes,  and  by 
making  one  or  both  sides  of  the  window  frame  or  casing  movable  and  elastic,  by  means  of 
the  springs  or  their  equivalents." 

^0.  For  Improvements  tVi  Cutters  for  Planing  Machines;  James  M.  Patton  and  Wm. 
F.  Fergus,  Philftdelphia,  Pennsylvania,  December  23. 

''The  nature  of  our  invention  consists  in  the  peculiar  construction  and  operation  of  a 
cutting  insirument  to  be  employed  in  planing  machines,  for  reducing  the  boards  to  an 
uniform  thickness,  and  in  a  modified  form,  for  reducing  the  boards  to  an  uniform  width, 
and  for  tonguing  and  grooving  them." 

C/fltm.— "  We  do  not  claim  the  formation  of  cutters  by  placing  circular  saws  obliquely 
Upon  their  arbors,  as  this  has  been  done  before;  but  what  we  do  claim  as  our  invention  is, 
the  constructing  of  a  cutting  instrument  for  operating  upon  lumber,  of  one  or  more  elliptical 
shaped  saw  or  saws,  placed  upon  an  arbor,  in  positions  so  oblique  to  the  direction  of  its 
axis  as  to  bring  every  portion  of  the  periphery  of  said  saw  or  saws  into  the  same  perpen- 
dicular distance  from  the  said  axis  of  their  arbor,  by  which  the  teeth  of  the  said  saw  or 
taws  are  made  to  perform  a  combined  rotary  and  laterally  reciprocating  cutting  action  in 
the  same  circle  of  rotation,  substantially  in  the  manner  herein  set  forth." 

01.  For  an  Improvement  in  Apparatus  for  Making  Wrought  Iron  direct  from  the  Ore; 
James  Renton,  Newark,  New  Jersey,  December  23. 

Claim. — '*I  do  not  wish  to  timit  myself  to  the  use  of  a  puddling  furnace  for  the  final 
operaUpn,  nor  to  the  use  of  mineral  coal,  as  the  same  result,  in  kind,  may  be  produced  by 
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I  bloomerj.  What  I  claim  as  my  invention  is,  the  arrangomont  of  a  series  of  flat  vertical- 
tabes  or  the  equivalent  thereof,  in  a  vertical  stack,  siil)8taiiiially  as  (Jescril>c<l,  ^^hen  these 
are  combined  with  a  puddling  or  other  furnace,  substantially  as  described,  by  means  of  an 
iaterpoaed  ore  box,  substantially  as  and  for  the  purpone  siK>cift(>d. 

"I  abo  claim  combiuiug  with  each  of  the  dooxydizing  tui>rs,  as  clcscribeil,  and  at  the 
loidiile  and  lower  end  thereof^  a  (loui)lc  inclined  plane,  subbtuntially  as  describee],  to  insure 
the  r qua  1  descent  of  the  charge  of  ore,  as  described. 

"And  I  alM>  claim,  in  combination  with  the  series  of  the  oxydizing  \u\tc8  and  the  ore 
box.  sabctantially  as  describod,  tiie  employment  of  a  scries  of  btationary  and  a  scries  of 
sljuitablc  inclined  planes,  substantially  as  described,  to  roguUto  and  insure  the  equal 
iil<K-harge  of  the  ore  from  each,  and  froia^he  whoLe  series  of  lubes,  as  described/* 


Ci.  For  an  Improvement  in  the  Method  of  Setting  vp  Ten  Plnf;   Thomas  E.  hfhuH, 
Lewistown,  Peims}-lvania,  December  23. 

Claims — "Having  thus  described  the  nature  and  operation  of  my  invention,  what  I 
cUiin  as  new  is,  attaching  the  pins  to  a  disk  or  plate  by  means  of  cords,  in  combination 
Hitli  the  adjusting  screen  and  guide  screens,  by  which  the  pins  are  properly  adjusted  or  M>t 
up  oa  the  alley,  upon  raising  and  lowering  the  disk  or  plate,  as  described;  the  disk  or  plate 
tint:?  operated  by  means  of  tho  cord  passing  over  the  pulleys  and  around  the  wheel,  power 
\<\\v;  communicated  to  the  shafl,  or  by  any  other  mechanical  means.*'' 


63.  For  an  Improvement  in  Machines  for  Counting  Screws  and  Pins;  Thomas  J. 
Sloan,  City  of  New  York,  DecemlM?r  S3. 

f'laim. — ''What  I  claim  as  my  invention  is,  the  cylinder  or  wheel  formed  with  recesses 
.1  n*  periphery,  for  the  reception  of  the  screws  or  other  articles  to  be  counted,  and  pro- 
mi!h<1  with  a  groove  for  the  reception  of  and  in  combination  with  the  detector,  to  indicatt>. 
niHi,  and  register  the  number  of  screws  or  other  articles  that  are  delivered;  the  whole 
•toi-g  constructed  and  nnide  to  operate  substantially  in  the  maimer  specified." 

t{.  For  an   Improvement  in  Bolt'htading  Madiines:   IViJthan  8tarks,  Albany,  Xew 
York,  December  23. 

"The  machine  represented  in  the  accompanying?  drawinors  is  arranged  to  form  square 
Ms  upon  bolts;  it  consists  mainly  of  a  strong  frame,  to  supptirt  the  various  moving  }iarts 
of  the  machine;  of  a  set  of  griping  dies,  to  gri[)c  Uie  nc<k  of  the  bolt  blank,  on  which  a 
M  is  to  be  formed;  of  the  punch  and  its  stock,  for  thickening  or  upsetting  the  extremity 
•Hthe  bolt  blank;  of  the  shaping  dies,  for  giving  form  to  thctiiickcned  extremity  of  the  bolt 
blahk.  and  of  the  mechanism  by  which  the  punch  and  diet<  arc  operated.*' 

f  /fiZ/n. — "Having  thus  described  my  improved  machine  tor  heading  bolts,  what  I  claim 
thrrrin  as  new  is,  the  combination  of  the  uiwetting  punch.  t!ie  dies  ft>r  shaping  tlu*  sides 
of  the  head,  the  levers  for  working  the  dies,  and  the  protuiMT.mce  on  the  punch  stook  for 
actuating  the  levers,  so  that  by  the  forward  movement  of  the  punch  stock,  the  punch  is 
ciii'^-d  to  upset  the  end  of  the  bolt,  and  by  its  retrograde  movement  the  dies  are  worked, 
wlui-h  give  shape  xs>  the  sides  of  the  head,  as  herein  set  forth." 


6o.  For  Improvements  tit  Spintung  Rope  Yamsf  Richard  8andis  Tucker,  Brooklyn^ 
New  York,  December  23. 

'*The  nature  (i  mj  invention  coDsisti  in  spinning  yams  for  cordage,  upon  bobluns 
bring  movable  head  or  movable  heads,  so  that  the  yam  can  be  packed  tightly  upon  the 
bobbin  in  s^nnning,  and  when  foil,  the  yam  can  be  removed  from  the  bobbin,  whereby  the 
iiiorr  end  of  the  thread  or  yam  can  be  hauled  or  drawn  out,  in  the  process  of  rope  making, 
io  farming  the  "readies"  or  strands  of  cordage;  thus  saving  much  expense  in  labor  and 
bobbins,  besides  the  great  advantage  of  hauling  or  drawing  out  the  yarns  or  thread  from 
tlif  inner  end." 

CItum* — ^  What  I  claim  m  my  invention  is,  spinning  rope  yams  upon  bobbins  having 
iftovable  bead  or  heads,  so  that  the  yam  can  be  packed  tightly  upon  the  bobbin  in  spin- 
ting,  and  aifter  qHuning  can  be  removed  firom  the  bobbin,  to  be  transferred  and  hauled  off 
into  strands  foi  eofdaga  from  the  inner  ends  thereof,  without  unwinding,  thus  e£bcting  a 
peat  HtTing  of  bobbins  ftttd  labor." 

8* 
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66.  For  an  Improvement  in  Machines  ftr  Jheanng  Stone;  William  Wheeler,  Weit 
Poultney,  Vermont,  December  23. 

"My  improvement  conrista  in  the  cylindrical  tool-holder,  in  which  the  cama  TeroWe  that 
cause  the  tools  to  act  upon  the  atone;  the  said  cylinder  acting  aa  a  support  to  the  cams 
and  shaft;  and  it  also  enables  me  to  bring  the  tool  on  to  the  stone  in  any  direction,  cutting 
equally  well  when  the  carriage  is  moving  forward  or  back,  or  while  cutting  over  the  top 
surface,  or  up  and  down  the  ends." 

Claim, — ^'Having  thua  fully  described  my  improvements  in  cutting  stone  by  machineiy, 
what  I  claim  therein  aa  new  is,  the  cylindrical  tool-holder,  constructed  and  arranged  sub- 
stantially as  herein  se^  forth,  so  aa  to  hold  the  tools  or  chisels,  and  turn  them  in  a  direction 
to  cut  either  way,  keeping  them  in  such  position  as  always  to  receive  the  blows  from  the 
cams  in  the  same  relative  direction,  and  also  incidentally  to  support  the  cam  shaft,  by 
means  of  the  cama  resting  against  its  interior,  should  the  cam  shaft  spring." 


€7*  For  an  Impronement  in  Machines  for  Ruling  Paper;  John  Ames  and  George  L, 
Wright,  Springfield,  Maasachusetta,  December  33. 

'*The  machine  hereinafter  described  is  for  the  purpose  of  ruling  a  aheet  of  paper  on  both 
of  its  opposite  pages  or  sides,  and  down  the  page,  so  as  to  have  a  heading  or  margin  at 
the  top  of  each  side  or  page.'* 

Claim. — "Having  Uius  described  our  improvements,  what  we  claim  is,  1st,  the  shaft 
and  ita  projectiona,  (operating  as  above  aet  forth,)  or  any  mechanical  equivalent  contri- 
vances, in  combination  with  the  carrying  apparatus,  or  endless  tapes,  on  which  the  sheets 
are  received,  moved,  and  introduced  to  the  action  of  the  ruling  apparatus,  such  carrying 
apparatus  being  made  so  as  to  operate  essentially  as  above  described. 

"And  we  also  claim  the  shaft  and  ita  lifters,  in  combination  with  the  carrying  apparatus 
or  endless  strings,  and  the  two  acts  of  ruling  apparatus,  or  contrivances  for  supporting  and 
mling  the  paper  on  both  aides,  aa  described,  such  shaft  and  lifters,  or  the  lifting  apparatus, 
as  it  may  be  termed,  being  for  the  purpose  of  changing  the  overlap  of  the  aheeta,  in  man- 
ner as  herein  before  explained**' 


69.  For  Improvements  in  Attaching  Cutters  for  Cutting  Screws  on  Mails  of  Bedsteads; 
Jacob  Zimmer,  Tiftin,  Ohio,  December  23. 

Claim, — ^"Having  thus  descril»ed  my  improvement  in  securing  V-shaped  cutters  in  ro- 
tary cylinder  heada  for  cutting  screws  -an  tenons  of  bedstead  rails,  I  wish  it  to  be  under- 
atood  that  all  I  claim  as  my  invention  is,  forming  an  opening  in  the  end  of  the  cylindricsl 
head,  so  aa  to  allow  the  cutter  to  be  placed  therein  laterally,  or  inserted  into  its  seat  aide- 
ways,  and  securely  confined,  in  the  manner  herein  before  set  forth,  whereby  the  cutter 
requires  no  adjustment,  and  is  retained  firmly  in  its  position." 


69.  For  an  Improvement  in  Setting  Mineral  Teeth;  John  AUen«  Cincinnati,  Ohio,  De- 
cember 23. 

Claim, — "What  I  claim  as  my  invention  is,  the  new  mode  of  setting  mineral  teeth  on 
metallic  plates,  by  means  of  a  fusible  siliceous  cement  which  forms  an  artificial  gum,  and 
which  also  unitea  aingU  teelh  to  each  -other  and  to  the  plates  upon  which  they  are  aet. 

"I  also  claim  to  be  the  inventor  of  said  cement  or  compound,  a  full  and  exact  deacription 
ofwhich  is  herein  gben.  . 

"I  also  claim  the  combmation  of  asbestos  with  plaster  of  paris,  for  covering  the  teeth 
and  platea,  for  the  purpose  of  sustaining  them  in  their  proper  position  while  the  cement  is 
being  fused." 


Bz-issuss  voB  DacxxBXB,  1851. 

1.  For  an  Improvement  in  the  Manifold  Permutation  Lock,  for  Doors,  Vaults^  ^e*; 

Robert  Newell,  City  of  New  York;  patented  September  25, 1838;  re-iaaued  December 

2,  1851. 

Claim. — ^"What  I  claim  aa  new  and  •f  my  invention  is,  1st,  the  application  of  alidea  or 
^^ir  equivalents,  in  combination  with  tumblera,  each  so  conatructed  that  the  alidefl  ahall 
l»e  set  through  the  tumblera  by  a  key  or  any  arrangement  of  the  key-bit  aeetioiuiy  or  the 
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eqniralente  of  tlie  came,  and  then  retained  as  set  by  any  competent  meant,  so  that  noteh 
tumblers  resammg  their  quiescent  positions,  they  abut  against  the  slides,  and  prevent  the 
retraction  of  the  bolt,  substantially  as  described  and  shown,  but  independent  and  irrespec- 
tire  of  the  means  used  to  secure  the  slide  in  place. 

*^f  I  claim  the  manner  of  fitting  the  slides  with  the  eramp  and  nut,  so  as  to  letain  the 
slides  in  the  poaition  they  have  been  placed  in  by  the  key-bits  and  tumblers,  as  described 
toddiown. 

"dd,  I  claim  constructing  the  barrel  of  the  key-bit  in  such  a  manner,  that  it  may  be  in- 
verted with  reference  to  the  handle  or  shank,  substantially  in  the  manner  and  for  the  pur- 
poses herein  described/' 


BsSIGirS  TOR   DiCIXBZV,  1951. 

I.  For  a  Design  for  Stove  Regiafers;  David  Stuart  and  Jacob  Beesley,  Assignors  ta 
William  P.  Cresson,  Philadelphia,  Pennsylvania,  December  2. 

Claim, — ^^  What  we  claim  as  our  invention  is,  the  ornamental  design  ibr  a  register,  aa 
herein  described  and  represented  in  the  annexed  drawings." 


2.  For  a  Design  for  Stoves;  Jeremiah  D.  Green,  Troy,  Assignor  to  Backus,  Bacon  &,  Co., 
Le  Roy,  New  York,  December  9. 

Claim, — ^^What  I  claim  is,  the  ornamental  design  and  configuration  of  a  cook  stove, 
sabstantiaUy  the  same  as  described  and  represented  in  the  annexed  drawing." 


3.  For  a  Design  for  Stovesg  Winslow  Ames,  Assignor  to  Hartshorn  &  Ames,  Nashua^ 
New  York- 

Claim, — "The  said  design  consists  of  the  ornamental  semi-star  and  rays  and  mould- 
ings of  the  end*  or  side  of  the  top  plate,  (as  seen  in  the  drawings,)  the  circular  ornament 
A,  and  four  or  more  surrounding  ornaments,  B,  C,  D,  E,  together  with  the  mouldings  of 
thie  top  and  bottom  plate,  all  essentially  as  represented  in  either  of  the  side  or  end  views,, 
and  their  sections;  and  such,  ornamental  design*  substantially  as  exhibited  in  the  above 
mentioned  drawings,  I  claim  as  my  invention  or  production;  and  I  also  claim  the  orna- 
mental design  or  configuration  of  the  water  urn,  as  shown  in  figures  1,  2,  and  3." 


4.  For  a  Design  for  Frames  for  Presses,  Mantel  Pieces ^  4rc,;  Edwin  L.  Freeman,  Belle- 
ville, New  York,  December  23. 

Claim, — ^"What  I  claim  as  new  is,  the  design  of  the  frame  for  presses,  mantel  pieces^ 
dec,  above  described." 


JANUARY,  1852. 

1.  For  an  Improvement  in  Ventilating  Railroad  Cars;  Noble  S.  Barnum  and  Lewel* 
lyn  Whitney,  New  Haven,  Connecticut,  JanUary  6. 

*«My  invention  consists  in  the  employment  of  an  axle,  or  shaft,  (which  is  designed  to- 
be  used  in  connexion  with  the  car  ventilator,)  and  which  is  placed  on  the  bottom  of  the 
car,  the  ends  of  which  shaft  being  secured  in  movable  or  sliding  boxes,  which  operate  in 
combination  with  the  loose  pulleys.  Sec.,  in  such  a  manner  as  to  allow  the  cars  to  travel 
over  carved  tracks,  without  the  necessity  of  employing  elastic  belts." 

Claim, — ^''What  we  claim  as  our  invention  is,  the  employment  of  the  shaft  O,  sliding 
boxes  ^,  and  thesprings  k;  ihe  whole  operating  in  combination  with  the  pulleys,  R,  T» 
in  the  manner  and  for  the  purpose  herein  set  forth." 


2.  For  an  Improvement  in  Carriage  Hubs;  Samuel  S.  Barry,  Brownhelm,  Ohio,  Jan- 

iiaiy  6. 

Cbnm* — ^Whst.  I  claim  as  my  invention  is,  the  combination  of  the  conical  bearing, 
foini  F,  (fif.  3,}  the  female  centre,  or  step  D,  the  thimble  N,  rollers  M,  and  flanch  £,  «r-^ ' 
miged  in  the  manner  substantially  as  described,  and  for  the  purpose  set  forth."  ^ 
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3.  FoT  9Xi  Improvement  in  the  Conatruction  of  Bridges;   Wcndel  Bollman,  Baltimore, 
Maryland,  January  6. 

Claim, — "Having  thus  fully  described  my  improved  construction  of  bridges,  what  I 
claim  therein  as  new  is,  the  combination  of  the  tension  rods  f ,  connecting  the  foot  of  each 
strut  with  each  end  of  the  stretcher,  substantially  as  described,  by  which  an  independent 
support  is  given  to  the  strut  carried  back  directly  to  the  abtktment,  while,  at  the 
time,  no  .lateral  force  or  strain  is  brought  upon  the  abutment,  as  herein  fully  set  forth." 


4.  For  an  Improvement  in  Modes  of  Covering  Cheeses;-  Upson  Bushncll,  Gustavus, 
Ohio,  January  6. 

.Claim, — "I  claim  as  my  invention,  the  spring  cylinder  with  cleats,  and  open  at  the 
side,  in  combination  with  the  framed  stool,  with  circular  opening,  to  admit  and  hold  the 
cylinder  within  the  sack,  while  the  cheese  shall  be  passed  through;  all  as  herein  described 
and  for  the  purposes  stated." 


_  _  _  ^    9  _ 

5.  For  an  Improvement  in  Lock  for  Carriage  Curtains;  George  Cook,  New  Haven, 
Connecticut,  January  6. 

Claim, — "What  I  claim  as  my  invention  is,  the  constructing  or  manufacturing  of 
coach  curtain  locks,  each  consisting  of  a  polygonal  knob  and  an  eyelet  having  a  polygonal 
central  aperture  of  corresponding  form  and  size,  so  that  at  certain  relative  positions,  the 
knob  head  will  pass  freely  through  the  eyelet,  while  in  other  relative  positions,  the  knob 
cannot  pass  through  the  eyelet,  on  account  of  the  prominence  of  its  angles.    . 

"I  also  claim  attaching  the  knobs  and  eyelets  to  the  articles  which  are  to  be  thereby 
connected,  in  such  relative  positions,  that  the  knob  head  cannot  be  made  to  pass  through 
the  eyelet,  either  for  the  purpose  of  connecting  or  disconnecting,  unless  the  eyelet  or 
knob  is  turned  from  its  ordinary  and  proper  position;  both  the  knob  and  eyelet  being  con* 
structed  in  the  manner  and  for  the  purpose  herein  described." 


6.  For  a  Machine  f^r  Turning  up  the  Edges  of  Sheet  Metal  Disks;  Jos.  F.  Flanders, 
Newburyport,  Assignor  to  Franklin  Roys  and  Edward  Wilcox,  Berlin,  Connecticut,^ 
January  6. 

Claim, — "I  do  not  claim  as  my  invention,  the  use  of  cylindrical  rollers,  for  either 
bending  or  beading  a  circular  tin  plate,  when  held  between  and  rotated  by  holders  or 
gripers;  but  what  I  do  claim  is,  the  employment  of  the  spherical  segmental  bending  roller 
kf  in  connexion  with  the  conic  frustum  roller  a,  to  operate  together,  and  so  as  to  enable 
me  to  either  turn  down  the  flanch  at  a  right,  acute,  or  obtuse  angle,  all  essentially  as 
specified,  and  at  the  same  time  dispense  with  the  necessity  of  having  several  sets  of  holders 
or  gripers,  to  bend  the  tin  plate  against,,  as  heretofore  practised." 


7^  For  an  Improvement  in  Clovtr  Harvesters;  Mahlon  Garretson,  Bermudian,  PennsyU 
vania,  January  6. 

Claim. — "Having  thus  described  my  io>provemenls  in  the  clover  head  harvester,  what 
I  claim  therein  as  new  is,  the  lateral  projections  whose  ends  are  fitted  into  the  mortises 
or  recesses  in  the  shanks  of  the  cutters,  and  whose  upper  front  edges  are  made  sharp; 
said  projections  serving  the  two^fold  purposes  of  interlocking  with  the  contiguous  cutters 
and  acting  as  cuttera  themselves,  ts  described,  for  severing  the  heads  fit>m  the  stalks." 


8.  For  an  Improved  Steam  and  Wafer  Gauge;  Wm.  C.  Grimes,  Spring  Garden,  Phila- 
delphia, Pennsylvasiia,  Janmary  6,.  1952;  ante-dated  July  6,  1851. 

Claim, — ^"What  I  claim  herein  as  my  invention  is,  the  combination  of  the  elevated  glass 
syphon,  contaiaing  a  portion  of  air  above,  with  the  metallic  tubes  containing  water  below, 
arranged  with  respect  to  each  other  and  the  index,  as  herein  described,  for  the  purpose  of 
showing  or  indicating]  the  height  of  the  water,  and  also  the  pressure  of  the  steam,  in 
st«afn  boileiS)  at  an  elevation  above  or  at  the  diesired  distance  therefrom." 
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9.  For  an  Imprwement  in  Campkenc  Lamps;  R.  ¥•  De  Guinon,  WilliamBburgh,  New- 
York,  JanvAiy  6. 

*<Tbe  object  of  my  invention  is  to  obviate  explosion;  and  the  nature  of  it  consiata  in 
coQitnicting  the  reaenroir  of  the  lamp  with  a  false  bottom,  or  chamber,  communicating 
with  which  and  the  reservoir  near  the  top,  is  a  tube  or  passage,  that  serves  to  receive- 
tod  coDdnct  the  camphene  or  other  fluid,  as  it  increases  in  volume  by  expansion." 

Claim. — ^What  I  claim  as  my  invention  is,  constructing  ianips  with  a  lower  chamber 
or  equivalent  receptacle  thereto,  such  chamber  or  receptacle  being  connected  with  the  re- 
servoir near  its  top,  by  a  tube  or  passage,  or  other  similar  communication,  substantially  in 
tiw  manner  and  for  the  purposes  set  forth." 


10.  For  an  Improvement  in  the  Manufacture  of  Railroad  Chairs;  Peter  P.  R.  Hayden,. 
Columbua,  Ohio,  January  6. 

'The  nature  of  my  invention  consists  in  forming  the  chair  out  of  wrought  flat  plate,  or 
bur  iron,  made  with  convex  raised  surfaces  therein,  on  its  one  side,  which  when  the  bar  is 
eat  to  the  required  length  lor  the  formation  of  a  chair,  serve  to  make  the  lips  thicker,  at 
or  near  the  roots,  when  cut  and  bent,  without  incurring  any  extra  labor,  to  give  additional 
and  reqmnte  strength  at  those  parts." 

Claims — ^"What  I  claim  as  my  invention  is,  rolling  iron  plates  for  rail  road  chairs,, 
npon  rollers  so  constructed  that  the  portion^  intended  to  form  the  lips  of  the  chair,  shall 
have  a  greater  thickness  than  the  rest  of  the  plate,  substantiaUy  as  herein  set  forth." 


II.  For  Improvements  in  Iron  Railings;  George  Hess,  Assignor  to  Sylvanus  Shimer,. 
Easton,  Pennsylvania,  January  6. 

• 

Claim. — "I  do  not  claim  as  my  invention  any  of  the  parts  of  the  within  described  rail* 
st^,  nor  any  of  its  minor  combinations  separately;  but  1  do  claim  a  combination,  consisting 
•f  the  following  enumerated  parts,  viz:  the  top  rail  with  its  notches  and  end  hooks;  the 
kmer  rail  with  its  notches,  end  hooks,  and  groove;  the  palings  with  their  notches,  hooks* 
md  T's;  the  posts  with  their  openings  for  the  ends  of  the  rails,  and  the  key  bar  by  whicb 
the  rails,  posts  and  palings  are  firmly  fastened  together;  the  whole  constructed  and  an* 
nn^ed  substantially  as  herein  described." 


12.  For  an  Improvement  in  Daguerreotype  Pictures;  Henry  E.  Insley,  City  of  New 

York,  January  6. 

*The  nature  of  my  invention  consists  in  producing  an  image  of  greater  boldness  and 
relief  at  the  same  time,  casting  a  halu  of  various  tints  around  the  image,  gradually  blend- 
mg  in  the  dark  or  black  outer  edge." 

Claims — **What  I  claim  as  my  invention  is,  the  contracted  opening  to  the  mercury 
bath,  and  the  separating  or  raising  the  plate  from  the  contractor,  during  the  operation  of 
nercarializing;  thvs  graduating  the  mercury  upon  the  plate,  producing  the  varioua  tints, 
iod  gradually  blending  the  oi»ter  edges  of  the  gauge." 

13.  For  an  Improvement  in  Wool  Picking  Machines;  Edwaid  Kellogg,  New  Hartford, 

Connecticut,  January  6. 

Claim.-^"l  do  not  claim  any  improvement  in  the  feeding  table,  ratchet  feed  roller, 
uin  picking  cylinder,  or  any  separate  parts  of  the  above  described  machinery.  What  I 
do  claim  aa  new  and  as  my  invention,  is  the  application  and  use  of  the  comb-plate  to  the  up- 
per and  forward  edge  of  the  ahell,  when  combined  with  the  compound  shell,  to  hold  the 
eomb-pUte  as  above  described;  the  several  parts  thereof  being  combined  for  the  purpose 


**Aiid  I  claim  the  small  recess  just  below  the  upper  edge  of  the  shell,  for  the  purpose 
desdibed  and  set  forth." 


14.  For  an  Improvement  in  the  Construction  of  Shovels;  Hiram  Kimball,  Worcester^ 
Maasachiisetla,  January  6. 
Claim^-r^WhMi  I  daim  as  my  invention  is,  an  improvement  in  the  construction  of 
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the  common  shovel,  as  follows,  to  wit*  1st,  the  ittachmcnt  of  malleable  iron  or  otha 
metal,  consisting  of  the  lip,  the  flanch,  and  the  socket,  and  the  mode  of  fastening  the  same 
to  the  blade,  as  herein  before  described. 

"2d,  The  mode  of  fastening  the  lower  end  of  the  stock  of  the  handle,  by  means  of  i 
socket  and  single  strap,  with  the  ends  deflected  upwards  on  the  front  and  back  side  of  dm 
stock,  and  thus  connecting  the  handle  with  the  blade  of  the  shovel. 

'*3d,  The  construction  of  the  upper  end  of  the  handle,  consisting  of  the  socket,  thi 
ribs,  the  cylinder  and  the  rivet,  and  the  mode  of  connecting  the  same  with  the  upper  em 
of  the  stock,  by  means  of  the  socket,  as  substantially  and  fully  herein,  before  set  forth." 


15.  For  Improvements  in  Felting  Cloth;  Joseph  Weight,  Lawrence,  Assignor  t4 
Samuel  Lawrence,  Boston,  Massachusetts;  patented  in  England,  October  7, 1841 
January  6. 

Claims — "Having  thus  described  my  improvements  in  the  manufacture  of  felted  fabric 
I  shall  state  my  claim  as  follows:  I  do  not  claim  the  manufacture  of  felted  cloth  gene 
rally,  nor  do  I  claim  the  use  of  flat  platens  in  felting  cloth;  but  what  I  do  claim  is,  tiM 
felting  of  wo<^  or  other  fibrous  materials,  upon  a  woven  or  netted  fabric,  substantially  ai 
herein  above  set  forth. 

"And  I  also  claim  the  use  of  one  or  more  moving  platens,  having  a  reciprocating  recti 
linear  motion,  in  the  direction  of  the  length  of  the  cloth  to  be  made,  over  one  or  mon 
stationary  platens,  in  combination  with  the  endless  cloth  bands,  operated  substantially  aa 
descriljed,  for  carrying  forward  and  regulating  the  motion  of  the  material,  while  under  Om 
action  of  the  said  platens,  substantially  as  set  forth." 


16.  For  an  Improvement  in  Breech  Loading  Fire  Arms/  Richard  S.  Lawrence,  Wind* 

sor, 'Vermont,  January  6. 

Claim. — "What  I  6laim  as  my  invention  is,  mounting  the  barrel  on  a  spindle  attached 
to  or  projecting  from  the  breech  piece,  so  that  the  barrel  can  be  turned  thereon,  to  cany 
the  bore  to  the  side  of  the  breech,  for  the  insertion  of  a  cartridge,  and  back  to  close  the 
bore  against  the  breech  piece,  substantially  as  herein  described;  but  this  I  only  claim  in 
combination  with  the  stationary  breech  piece,  provided  with  a  cutting  edge  at  the  side, to 
c  ut  off  the  rear  end  of  the  cartridge,  and  with  a  projection  at  the  top,  extending  over  the 
biirrel,  and  grooved  transversely,  to  receive  a  lip  from  the  barrel,  to  bind  the  barrel  to  the 
breech  piece,  to  resist  the  force  of  the  discharge,  as  herein  described.'* 


17.  For  an  Improvement  in  Feeding  Rollers  in  Straw  Cutters;  Nathaniel  Nuckolls, 
Columbus,  Georgia,  January  6. 

'^My  improvement  consists  in  presenting  the  straw  sideways  to  the  knives,  and  causing 
it  to  move  against  stationary  knives,  when  cutting,  instead  of  muvuig  the  knives  against 
the  straw." 

Claim. — ^**Having  thus  fully  described  my  improved  straw  cutter,  what  I  claim  therein 
as  my  invention  is,  the  enlargement  of  the  knife  grooves  on  the  feeding  cylinder  in  th« 
manner  and  for  the  purpose  set  forth." 


18.  For  an  Improvement  in  Processes  of  Bleaching  Ivory;    Ulysses  Pratt,  Deep  River, 

Connecticut,  January  6;  ante-dated  July  6,  1851. 

Claim. — "I  do  not  claim  the  bleaching  of  ivory  upon  a  frame  exposed  to  the  raya  oi 
the  sun  passing  through  glass,  placed  above  the  same;  but  what  I  do  claim  as  my  inven- 
tion is,  the  improvement  in  the  process  of  bleaching  ivory,  as  set  forth  in  the  specificmtion, 
that  is  to  say,  the  raising  up  of  one  edge  of  the  piece  of  ivory  above  the  plane  of  the  frame 
which  supports  it,  and  sustaining  it  in  its  place,  in  the  manner  described." 


19.  For  an  Improvement  in  Pen  and  Pencil  Cases;   John  W.  Ranch,  City  of  Nen 
York,  January  6.  ^ 

Claim. — "I  do  not  claim  the  extension  case,  as  a  sliding  tube  worI(^g  in  a  case  hai 
oeen  previously  invented;  neither  do  I  claim  a  slide  case  for  both  pen  and  pencil,  as  that 
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k  It  prrscnt  in  use;  but  what  I  claim  as  my  inTention  is,  the  collar  encompassing  and 
fbdinf;:  freely  on  the  pencil  tube,  said  collar  having  a  slot  or  recess  cut  through  it,  as  shown 
isd  described,  through  which  the  spur  of  the  pencil  slide  may  pass,  by  which  arrangement 
either  the  pencil  slide  or  pen  holder  may  be  operated  without  interfering  with  each  other; 
the  collar  being  prevented  from  turning  on  the  pencil  tube  by  means  of  the  spur  working 
in  the  slot  in  the  sliding  tube,  and  also  by  which  arrangement,  I  combine  the  extension 
cue  with  the  slide  casei  for  both  pen  and  pencil,  substantially  as  set  forth." 


SO.  For  an  Improvement  in  Gold  Pensg  Adam  W.  Rapp,  Philadelphia,  Pennsylvania, 
January  6. 

"By  this  iroproTcment  the  gold  pen  is  made  to  embrace  all  the  qualities  of  the  quill 
pen,  and  in  this,  I  consider,  lies  a  superiority  of  my  improvement  over  all  others;  but  :bc 
more  prominent  advantage  is  in  the  saving  of  gold,  by  the  reduction  of  the  thickness  at  a." 

Clfiim. — "Therefore  what  I  claim  as  my  invention  and  improvement  in  the  gold  .pen 
isieducini;  or  thinning  the  sides  of  the  pen  at  (a,)  between  the  shoulder  A,  and  split  (c,) 
whereby  the  advantages  above  stated  are  fully  attained,  and  the  gold  pen  made  to  possess 
tbequalitiea  of  the  quill  pen. 


»» 


21.  For  an  Improved  Meehanieal  Gold  Beater;  Robert  B.  Ruggles  and  Lemuel  W.  Ser- 
rell,  Assignors  to  Robert  B.  Ruggles,  City  of  New  York,  January  9. 

Disclaim  era  and  Claims, — '*We  do  not  intend  to  confine  or  limit  ourselves  to  the  ap- 
plication of  these  means  to  beating  lumina  or  leaves  of  metal,  but  to  use  this  machine  to 
belt  any  article  to  which  it  may  be  applicable;  for  instance,  the  'turn  over"  motion  may 
he  spplied  to  a  plate  or  similar  article,  or  articles,  that  require  to  be  beat  on  both  sides, 
lad  the  arrangement  herein  shewn,  of  means  for  extending  or  decreasing  a  given  motion, 
Bty  be  applied  to  move  any  article  in  the  given  direction,  and  extend  or  decrease  the 
i'ea  of  such  motion,  as  required.  And  it  will  also  be  seen,  that  this  means  of  taking 
notion  from  the  motion  of  the  hammer  tail  to  give  defmitc  motion  from  an  uneven  or 
drying  motion,  may  be  employed  in  other  machines,  fur  the  like  purposes;  and  we  do  not 
intend  to  limit  ourselves  to  the  sizes  or  proportions  of  the  parts,  nor  their  precise  arrange- 
■ent,  relatively  with  each  other,  but  to  very  these  as  circumstances  may  require. 

**  We  do  not  claim  the  hammer,  or  the  means  of  moving  or  actuating  the  same;  neither 
^we  claim  the  use  of  cams  to  move  the  mould;  but  what  we  desire  to  secure  by  letters 
patent  of  the  United  States  is,  1st,  we  claim  the  arrangement  and  application  of  the  vibra- 
tory fork  f^fto  yke  a  definite  amount  of  motion  from  the  vibratory  part^^,  of  the  ham- 
ner,  for  the  purposes,  and  as  described  and  shown. 

**2d.  We  claim  lifting  the  ''mould,"  or  its  equivalent,  from  the  anvil,  and  simultaneously 
or  subsequently  turning  the  same  by  competent  mechanical  means,  substantially  such  as 
herein  described,  or  their  equivalents,  so  that  it  is  replaced  with  the  side  that  was  previ- 
ously on  the  anvil  exposed  to  the  blows  of  the  hammer. 

'^Sd,  We  claim  the  arm  n  1,  latch  30,  lovers  o  and  o  2,  chain  33,  and  crank  o  3,  or  their 
equivalents,  in  combination  with  a  weighted  arm,  or  its  equivalent,  whereby  a  sudden  par- 
tial rotation  is  given  to  the  shaft  o  1,  and  then  the  lever  o  is  returned  behind  the  latch  30, 
for  the  purposes  and  as  described. 

"4th,  We  claim,  in  combination,  the  lover  q,  latch  41,  cranks  35,  frame  /,  and  links  38, 
or  their  equivalents,  whereby  the  ''mould"  or  its  equivalent  is  lifted  from  the  anvil,  turned, 
lad  replaced  as  described. 

**5tl^  We  claim  the  application  of  the  rollers  71,  72,  73,  and  74,  or  other  suitable  me- 
chanicml  means,  set  and  moving  at  right  angles  with  each  other,  and  to  the  centre  of  the 
cam  shaft,  to  take  and  commonicate  the  motion  given  hy  a  properly  formed  groove,  or 
bead,  in  or  on  the  face  of  the  cam  H,  to  the  mould,  so  as  to  place  it  in  the  proper  position 
to  neetTe  the  blows  of  the  hammer,  to  beat  each  suocessive  quarter  of  the  mould,. as  de- 
■ciibed. 

'HSthy  We  claim  moring  the  mould,  or  its  equivalent,  over  areas  of  difierent  size,  by 
nwiiis  of  the  stme  cam,  through  the  agency  of  mechanical  contrivances  substantially  such 
u  herein  described,  ai^died  to  the  devices  which  transmit  motion  from  the  cam  to  the 

'^th.  Wo  ekim  the  anaiigwMnt  of  the  slides  y  y  1>  rollers  68,  forks  70,  with  the 
cnake  ip  Sp  te  S,  tad  «  v  1,  end  levers  w  and  x,  to  communicate  the  motion  given  bj  the 
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cam  H  to  the  rollert  71,  72,  73,  and  74,  to  the  "mould"  through  its  frame  «,  aubitloilii] 
as  described  and  shown. 

*'8th,  We  claim  the  a4ju8table  fulcrum  53,  and  slides  t;  4,  in  combination  with  the  len 
vj  and  Xf  for  the  purposes  specified. 

''9th,  We  claim  the  parallel  motion  bars  u,  and  slotted  bars  u  2,  in  combination  wi 
the  slots  46  and  47,  in  the  frame  «,  whereby  the  "mould"  and  frame  has  a  free  motion, 
the  same  time  that  it  is  kept  parallel  with  the  sides  of  the  anvil,  or  the  slotted  bar  u  S. 

"10th,  We  claim  the  arrangement  of  the  forked  springs  w  4  and  x  1,  and  pins  S8y  1 
and  62,  64,  or  their  equivalents,  as  applied  to  the  purpose  of  returning  the  "mould"  to 
csntval  position,  when  commencing  to  beat  each  quarter  of  the  "mould,"  as  described  a 
shown." 


22.  For  an  Improvtment  in  Trucki  for  Locomotives;  John  L.  White,  Coming,  K* 

York,  January  & 

Claim^ — "Having  thus  fully  described  my  improved  truck,  what  I  claim  therein  msB 
is,  the  joint  connecting  the  truck  with  the  boiler,  consisting  of  a  long  semi-cylindri 
bearing  and  an  adjustable  eccentric,  for  putting  the  truck  in  line,  substantially' in  themi 
ner  and  for  the  purposes  set  forth." 

23.  For  an  Improvtment  in  Cast  Iron  Car  Wheels,-  Horace  W.  Woodmfi^  W«teitov 
New  York,  January  6. 

Claim* — "What  I  claim  as  my  invention  is,  casting  a  railroad  car  wheel  with  a  chill 
rim  and  solid  undivided  hub,  connected  by  means  of  a  plate,  which  is  single  and  solid 
certain  pfirts,  so  that  iixfaginary  radial  lines  from  hub  to  rim  will  pass  through  the  m 
solid  parts,  and  double  and  bent  in  opposite  directions,  between  the  single  and  solid  par 
and  wholly  or  partly  from  hub  to  rim,  substantially  as  specified;  the  whole  constitatii 
one  casting,  substantially  as  and  for  the  purpose  specified. 


>> 


24.  Yox^n  Improvement  in  Ventilating  Windows  for  RaUro^id  Cars i  Beniy  M.Pain 
Worcester,  Massachusetts,  January  6. 

Claim. — ^*'I  am  aware  that  repeated  attempts  have  been  made  to  prevent  the  q»il 
from  entering  the  cars,  by  deflecting  boards  or  slats,  but  they  have  been  outside,  or  ind 
pendent  of  the  windows;  they  could  not  be  adjusted  by  the  passengters  themselves;  tin 
are  an  additional  expense,  and  cannot  effectually  shield  off  the  dust  and  sparks,  uaJo 
they  should  cover  the  window,  so  as  to  obstruct  the  view  therefrom;'  therefore,  I  do  D 
vrish  to  be  understood  as  not  claiming  a  deflector :  but  what  I  do  claim  as  my  inventk 
is,  the  construction  and  arrangement  of  the  windows  of  a  car  or  carriage,  in  the  manni 
and  for  the  purpose  set  forth,  by  causing  the  parts  of  the  window  to  stand  at  an  ang 
outward  when  closed,  and  opening  inward  to  a  line  with  the  inside  of  the  car,  as  describo 
whereby  I  insure  ventilation,  without  the  annoyance  of  dtist,  by  means  of  the  windo 
alone,  without  the  addition  of  other  deflectors." 


LAW  REPORTS  OF  PATENT  CASES. 


Battin  ys.  Taggeat  and  others. 
ValidUy  (^  Re-issued  Patents. 

These  were  three  actions  at  law  brought  by  Battin,  for  the  infringemei 
of  a  patent  granted  to  him  for  an  improved  coal  breaker.  The  patei 
was  originally  granted  on  the  6th  of  October,  1843.  On  the  20th  of  Jar 
uary,  lo44,  certain  improvements  made  subsequent  to  the  date  of  th 
original  patent  were  added  to  the  patent.  This  patent  was  afterward 
surrendered,  and  a  new  one  issued  on  the  4th  of  Sept.  1849. 

The  three  actions  being  for  similar  infringements  of  the  same  patent 
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were  tried  together  before  Judge  Kane  and  a  jury  in  the  United  States 
Circuit  Court  for  the  Eastern  District  of  Pennsylvania,,  from  the  4th  to 
the  15th  of  November,  1850.  The  cases  were  argued  by  Messrs.  Kel- 
ler and  Dallas  for  the  plaintiff,  and  by  Messrs.  Hughes  and  Mallery  for 
the  defendants.  A  verdict  of  800  dollars  was  found  for  the  plaintiff  in 
each  of  the  three  actions. 

After  the  verdict,  the  defendant  filed  reasons  and  moved  for  a  new  trial. 
The  motion  for  new  trial  was  argued  before  Judge  Kane,  from  the  26th 
to  the  30th  of  May,  1851,  by  Messrs.  Shepperd  and  Mallery  for  the  mo- 
tion, and  Messrs  Porter,  Cadwalader,  and  Dallas  against  the  motion. 
Seyeral  questions  were  discussed  during  the  argument,  but  the  motion 
iras  disposed  of  on  the  ground  of  the  invalidity  of  the  re-issued  patent. 
The  positions  taken  by  the  respective  counsel,  are  noticed  in  the  opinion 
of  the  Court,  which  was  delivered  on  the  10th  of  September  last,  granting 
the  new  trial. 

The  opinion  of  the  Court  on  defendant's  motion  for  new  trial,  was  de- 
livered September  10,  1851,  by  Kane  J. 

The  several  cases  in  which  Mr.  Battin  is  plaintiff,  are  before  the  Court 
on  a  motion  for  new  trial.  They  were  tried  together,  and  on  the  trial, 
several  points  of  law  were  reserved  by  the  Judge,  and  exception  was  taken 
by  the  defendants  to  his  ruling  of  several  others.  All  of  these  have  been 
ably  reviewed  in  the  present  argument.  One  question,  however,  deter- 
mines the  motion,  and  dispenses  with  the  consideration  of  the  rest. 

Mr.  Battin  obtained  a  patent  on  the  6th  of  October,  1843,  for  a  new 
and  useful  improvement  in  the  machine  for  breaking  and  screening  coal, 
which  he  defined  in  his  specification  as  one  in  which  the  breaking  and 
screening  were  effected  simultaneously  by  a  set  of  breaking  rollers  of  a 
certain  form,  operating  in  connexion  with  an  assorting  screen.  His  'claim' 
was  for  the  manner  in  which  he  had  arranged  and  combined  these  together. 

On  the  20(h  of  January,  1844,  he  described  certain  improvements  which 
he  bad  made  in  his  machine,  and  caused  them  to  be  included  in  his 
patent  right.  These  are  not  important  to  the  question  before  us  now, 
bat  the  specification  in  which  they  are  set  out,  refers  to  his  original  in- 
vention as  having  consisted  ''in  the  combining  of  the  breaking  and  sifting 
apparatus  with  each  other." 

The  case  of  Battin  vs.  Clayton  grew  out  of  an  alleged  infraction  of 
this  patent  of  1843;  and  we  held  on  the  trial  of  it,  that  the  patent  being 
merely  for  the  combination  of  machinery,  it  could  neither  be  supported 
nor  aissailed  by  proof  of  the  novelty  or  want  of  novelty  of  the  parts. 
The  patent  was  thereupon  surrendered,  and  a  new  one  issued  on  the  4th 
of  September,  1849,  under  an  amended  specification,  which  desfqribed 
essentially  the  same  machine  as  the  former  one  did,  but  claimed  as  the  thing 
invented,' the  breaking  apparatus  only. 

The  defendants  are  using  this  apparatus,  and  the  jury  in  the  sef^sral 
cases  found  against  them  for  infractions  of  the  re-issued  patent.  The 
damages,  though  liberal  perhaps,  do  not  seem  to  me  excessive;  and  my 
own  impressions  are  so  strong,  of  the  merits  of  the  invention,  that  I  have 
rerj  great  reluctance  in  disturbing  the  verdicts. 
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But  there  are  two  le^l  positions  of  a  general  character  which  appear 
to  me  to  bar  the  plaintiff's  right  of  recovery.     ITiey  are  these: 

1.  That  a  description  bj  the  applicant  for  a  patent  of  a  machine  or  a 
part  of  a  machine  in  his  specification,  unaccompanied  by  notice  that  he 
has  rights  in  it  as  inventor,  or  that  he  desires  to  secure  title  to  it  as  pa- 
tentee, is  a  dedication  of  it  to  the  public. 

2.  That  such  a  dedication  cannot  be  revoked,  after  the  machine  has 
passed  into  public  use,  either  by  surrender  and  re-issue  or  otherwise. 

The  first  of  these  propositions  will  hardly  be  disputed.  If  an  inventor 
has  a  right  at  all  to  give  up  his  invention  to  the  world,  there  is  no  more 
unequivocal  way  of  his  doing  so,  than  by  publishing  it  oil  the  records  of 
the  patent  ofiice,  and  at  the  same  time  making  no  claim  to  it  as  bis  exclu- 
sive property.  There  is  no  need  of  a  formal  disclaimer,  where  no  claim 
can  be  implied;  and  the  implication  is  all  the  other  way,  when  of  several 
things  described,  one  is  claimed  without  the  rest. 

The  second  proposition  also  seems  to  be  susceptible  of  easy  demon- 
stration. Protection  is  given  to  an  inventor  under  the  patent  laws,  as  the 
consideration  for  his  disclosing  what  was  not  known  before — not  as  a 
tribute  of  civic  gratitude  for  "good  deeds  past."  He  loses  his  right  if 
he  allows  his  invention  to  become  known  before  he  patents  it,  and  when 
he  does  patent  it,  he  is  required  so  to  describe  it  at  the  very  outset,  that 
others  may  not  only  know  how  to  use  it  profitably  after  his  patent  shall 
have  expired,  but  be  able  to  distinguish  it  from  other  things  while  his 
patent  is  in  force. 

These  are  the  conditions  upon  which  he  is  promised  the  protective  in- 
tervention of  the  law  for  the  secure  enjoyment  of  his  exclusive  property; 
and  they  are  reasonable  ones.  He  should  not  be  allowed  on  the  one  hand 
to  frame  his  disclosure  so  indefinitely  as  to  make  it  practically  useless  to 
the  community  he  is  contracting  with,  or  to  require  them  to  make  ex- 
periments in  order  to  learn  what  his  meaning  was.  The  law  of  his  cop- 
tract  assumes  that  his  own  investigations  have  defined  the  character  and 
extent  of  his  invention,  as  well  as  its  appropriate  objects,  and  its  practi- 
cal usefulness  with  reference  to  them,  and  that  he  is  about  to  give  the 
fruits  of  his  experience  to  the  world. 

Not  that  he  is  required  to  hold  back  his  claim  of  protection  till  he  has 
matured  or  even  imagined  every  modification  of  his  inventive  idea.  He 
may  describe  and  claim  what  he  knows,  and  as  he  knows  it;  and  leave 
the  office  of  perfecting  it  to  others.  But  if  he  does  so,  he  must  not  com- 
plain that  oUiers  more  scientific,  or  more  ingenious,  or  more  practical,  or 
more  patient  than  himself,  come  after  him  to  claim  property  in  that  which 
might  have  been  his  own,  but  which  he  suggested,  without  appropiiating. 

It  may  be  that  his  mind  is  of  the  higher  class,  that  distin^uii^es  be- 
tween an  isolated,  unreasoned  fact  and  the  illustration  of  a  pnnciple,  and 
the  knowledge  which  he  imparts  takes  the  form  therefore  of  a  general 
instead  of  a  particular  truth;  and  such  also  may  then  be  the  character  of 
his  patent.  But  what  he  has  discovered  he  must  in  every  case  announce  and 
describe,  if  he  asks  for  it  protection  as  his  property.  He  may  not  mys- 
tify where  he  cannot  teach;  he  is  not  to  shut  out  others  from  the  field  bf 
invention,  except  so  far  as  he  has  occupied  it  himself  and  marked  its 
boundaries. 

Nor  should  be  be  allowed  on  the  other  hand)  to  defer  the  assertion  of 
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bis  right,  till  others  have  been  led  by  bis  silence  to  regard  it  as  waived 
in  their  favor,  and  to  make  investments  of  capital,  industry,  or  skill  on 
the  faith  of  such  a  waiver.     The  protection  of  skill,  in  its  broader  sense, 
is  the  peculiar  object  of  the  whole  system  of  patent  laws;  and  it  would 
be  specially  unjust  to  the  men  who  represent  the  skill  of  community,  that 
they  should  be  invited  to  elaborate  the  unclaimed  suggestions  oi  a  pa- 
teatee,  and  be  precluded  afterwards  from  using  the  results  of  their  own 
inrentiou  by  finding  tliem  embraced  in  the  more  general  expression  of 
bis  discovery,  as  set  out  in  an  amended  specification — that  very  expres- 
sion suggested  in  its  turn  perhaps  by  what  they  had  done  and  published, 
or  perhaps  even  patented  themselves.     The  general  rule  is  therefore  a 
just  as  well  as  a  long  established  one,  that  the  patentee  must  stand  or  fall, 
according  to  the  assertions  of  right,  that  he  has  made  in  his  application. 
The  exceptions  harmonize  in  principle  with  the  rule.     They  apply  to 
those  cases,  in  which  there  has  been  formal  error,  which  may  be  amended 
of  course;  or  those  in  which  the  patentee  has  by  inadvertence  described 
his  invention  imperfectly,  and  oilers  a  more  accurate  description  as  a 
consideration  of  the  grant  for  the  amended  patent;  or  those  in  which, 
li'dving  ignorantly  claimed  more  than  he  was  entitled  to,  be  desires  for- 
mally to  acknowledge  his  mistake,  and  renounce  the  right  he  had  assert- 
ed.    In  the  first  of  these  cases,  good  faith  exacts  that  he  be  allowed  to 
J'epair  the  error;  in  each  of  the  others,  the  public  is  to  be  a  party  benefitted 
by  the  modification  of  his  patent  right. 

The  Act  of  1836  provides  therefore,  (Sect.  13,)  that  whenever  a  patent 

shall  be  inoperative  or  invalid,  by  reason  of  a  defective  or  insufficient 

description  or  specification,  or  by  reason  of  the  patentee  claiming  in  his 

Specification  as  his  own  invention  more  than  he  had  a  right  to  claim  as 

xiew,  if  the  error  has  arisen  from  accident,  inadvertency,  or  mistake,  and 

>vithout  fraudulent  or  deceptive  intention,  a  new  patent  may  issue  to  the 

inventor  for  the  same  invention,  in  accordance  with  a  corrected  descrip- 

tion  and  specification  for  the  residue  of  the  unexpired  Jerm,  or,  if  the 

original  claim  has  been  so  framed  that  the  erroneous  part  oi  it  may  be 

stricken  out  without  impairing  the  full  and  inteUigible  import  of  the  rest, 

the  patentee  may,  under  the  7th  Section  of  the  act  of  1837,  file  a  disclaimer, 

in  lieu  of  an  amended  specification. 

But  neither  of  these  sections  authorizes  a  change  in  the  character  of  the 
claim — the  substitution  of  a  different  patentable  subject.  The  defect  to 
be  remedied,  is  either  some  insuificiency  of  description  or  an  error  in 
claiming  too  much.  The  patentee  may  make  his  specification  more  ac- 
curate, or  he  may  restrict  the  limits  of  his  claim,  but  a  disclaimer  cannot 
expand.his  right;  and  his  re-issued  patent  taking  the  place  of  the  one  he 
has  surrendered,  must  be  for  the  same  invention  which  he  sought  to  patent 
from  the  first. 

Were  the  law  otherwise,  it  would  be  a  perilous  thing  to  admit  of  im- 
provements in  the  machinery  and  processes  of  our  workshops.  There 
would  be  no  knowing  what  was  patented  and  what  public;  an  in- 
ventor would  have  onlv  to  amplify  his  description  and  illustrate  it  well 
by  drawings  and  models,  postponing  bis  claim  to  some  part  or  other  of 
it  until  it  had  passed  into  use^  to  be  secure  of  many  perfectly  legitimate 
rights  of  action,  for  discussion  afterwards  in  the  Courts,  or  more  profita?- 
bk  adjustment  by  compromise^ 
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It  is  no  answer  to  this,  that  such  a  course  would  be  fraudulent;  for 
how  is  such  a  fraud  to  be  detected?  Can  the  Commissioner  refuse  an 
amendment  which  comes  to  him  supported  by  the  patentee's  oath,  and 
altogether  in  harmony  with  the  description,  drawings,  and  models  that 
accompanied  his  first  application.  Whei*e  is  the  proof  to  come  from,  of 
a  "deceptive  intention"  on  his  part? 

Nor  is  it  an  answer  to  say  that,  according  to  the  13th  Section  of  the 
Act  of  1836,  the  amended  specification  is  to  be  without  operation  or 
effect,  except  "oh  the  trial  of  actions  for  causes  accruing  subsequently." 
The  process  newly  claimed  may  have  required  a  large  preparatory  outlay, 
expensive  buildings,  peculiar  machinery,  large  purchases  of  material, 
widely  extended  contracts,  and  the  special  education  of  skill.  To  apply 
these  to  their  proposed  use,  or  to  continue  applying  them,  after  the  speci- 
fication has  been  amended,  will  constitute  a  ^^cause  of  action  subsequent- 
ly accruing,"  which  the  law  will  give  damages  for,  and  equity  interpose 
to  prevent.  It  costs  some  thousands  of  dollars  to  erect  a  machine  like 
the  defendant's,  and  it  is  valueless  to  him  if  he  is  not  allowed  to  use  it. 

I  hope  that  I  shall  not  be  understood  as  animadverting  on  the  plantiff, 
in  these  remarks.  His  conduct  appears  to  have  been  entirely  fair,  and  I 
am  truly  sorry  that  he  fails  of  the  protection  he  has  sought,  for  the  want 
of  a  specification,  properly  drawn  in  the  first  instance.  The  discussion 
is  of  a  principle,  not  of  an  individual  case. 

Nor  does  it  really  involve  a  question  of  good  faith.  Public  policy,  the  safety 
of  all  who  are  watching  the  advance  of  art,  and  availing  themselves  of  it, 
for  the  purposes  of  practical  use,  the  intelligent  and  enterprising  artificers 
of  progress,  the  thinking  mechanic,  who  labors  to  improve  upon  what  is 
known  to  make  things  better  than  he  finds  them,  the  capitalist  who  re- 
wards skill  and  labor  while  he  shares  their  earnings,  and  the  entire  com- 
munity, made  richer,  happier,  wiser,  and  better,  by  the  results  of  judi- 
ciously directed  industry — all  demand  that  a  clear  and  definite  line  shall 
distinguish  between  that  which  is  prohibited  and  that  which  is  free;  a 
line  not  to  be  varied  capriciously  or  without  full  previous  notice,  nor  with 
the  changing  opinions  of  individuals  as  to  the  character  and  extent  of 
their  exclusive  interest,  nor  to  the  prejudice  of  any  vested  interest  of  the 
many. 

Mr.  Battin's  invention,  as  he  now  defines  it,  was  in  use  for  nearly  six 
years  before  he  claimed  that  it  was  his  property.  He  had  made  it  known 
as  an  unprotected  element  of  the  combination  he  patented  in  1843.  It 
was  not  till  1849  that  he  asserted  any  other  right  in  it  for  himself  than  he 
conceded  to  every  body  else.  He  cannot  reclaim  what  he  has  thus  given 
to  the  public. 

Per  Curiam.     New  trial  granted. 
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The  Marirye  Steam  Force  of  Great  Britain.*  , 

Great  Britain  possesses  one  hundred  and  forty-seven  steam-ships,  in- 
eluding  three  in  Canada,  and  thirty-two  iron  steamers,  cliven  ranging 
from  1647  to  1980  tons*    Of  these,  four  were  formerly  76-gun  ships,  and 
^From  ih»  Glugow  Practical  Mechanic^  Journal,  for  Auguat,  1851. 


7%«  Marine  Steam  Force  of  Great  Britain.  101 

hare  now  engines  of  450  horse  power.  The  largest,  the  Simoom,  of 
1980,  has  only  350  horse  power;  the  Terrible,  however,  of  1850,  has 
engines  of  800  horse  power;  the  Termagant,  of  1547,  has  engines  of 
S20  horse  power;  while  the  Arrogant,  of  1872,  has  only  360  horse  pow- 
sr;  the  Retribution,  of  1641,  has  400  horse  power.  One  of  the  above 
deven,  the  Penelope,  was  a  46-gun  frigate.  Fifteen  from  above  1200 
md  under  1500  tons,  twenty-seven  above  1000  and  under  1200,  twen- 
y-three  above  700  and  under  1000,  nine  above  500  and  under  700, 
wenty-seven  from  250  and  under  5()0,  twenty-two  from  150  and  under 
S50,  four  from  42  to  149;  three  on  the  lakes  of  Canada,  one  of  406  and 
►f  90  horse  power,  and  one  of  750  and  of  200  horse  power;  twelve 
lackets,  237  to  720,  some  of  which  are  very  fine  vessels;  58,643  in  com- 
oission,  and  58,501  tons  in  ordinary.  Of  the  steamships  there  are  built 
*(  iron — the  Simoom,  1984;  the  Vulture,  1764,both  350  horse  power;  the 
jreenock,  1418,  and  550  horse  power;  the  Birkenhead,  1405  and  556 
lorse  power;  the  Niagara,  1395,  and  350 horse  power;  the  Trident,  850,  and 
150  horse  power;  the  Antelope,  650,  and  264  horse  power;  the  packet 
Lizard,  340,  and  150  horse  power;  the  Bloodhound,  378,  and  150  horse 
30wer;  the  Grappler,  557,  and  220  horse  power;  the  Sharpshooter,  503, 
uid  202  horse  power;  the  Ilarpy,  344,  and  200  horse  power;  the  Myr- 
3iidon,  about  350,  and  180  horse  power,  the  Sphynx  and  Fairy,  about 
300,  and  110  horse  power;  and  four  other  smaller  vessels  of  20 
;o  9  horse  power.  Six  of  the  packets  are  built  of  iron.  Screw 
steamers  on  the  stocks,  viz.,  one  JO-gun  at  Devonport,  one  80-gun  at 
Woolwich,  and  one  80-gun  at  Pembroke;  in  all,  one  hundred  and  fifty 
steamships.  Then  there  is  the  mercantile  steam  power.  The  steam  ves- 
sels registered  in  the  port  of  London  on  the  1st  of  January,  1851,  was 
three  hundred  and  thirty-three:  one  hundred  and  seventeen  under  100 
tons,  sixty-four  from  100  to  200,  twenty-six  from  200  to  250,  twenty- 
seven  from  250  to  300,  sixteen  from  300  to  350,  nine  from  350  to  400, 
ten  from  400  to  450,  eight  from  450  to  500j  three  from  500  to  550,  seven 
from  550  to  600,  three  from  600  to  650,  six  from  650  to  700,  two  from 
700  to  750,  five  from  750  to  800,  three  from  850  to  900,  one  from  900 
to  950,  eight  from  1000  to  1500,  six  from  1500  to  1800,  eleven  from 
1800  to  2000,  and  one  above  2000  tons.  In  Liverpool  there  were 
ninety-two  steam  vessels:  twenty  under  100  tons,  forty-nine  from 
100  to  200,  twelve  from  200  to  400,  six  from  400  to  600,  three  from  600 
to  800,  one  of  1300  tons,  and  one  of  1609  tons.  At  Bristol  there  were 
thirty-one  steam  vessels:  eleven  under  100  tons,  fourteen  above  100  tons 
and  under  300,  three  from  300  to  500,  two  from  500  to  600,  one  (Great 
Britain)  of  2936.  At  Hull  there  were  thirty-four  steam  vessels:  eight 
under  100  tons,  seven  from  100  to  200  tons,  eight  frQm200to400,  eight 
from  400  to  700,  two  from  700  to  1000,  and  one  of  1320  tons.  At 
Shields  there  were  fifty  steam  vessels:  forty-eight  under  100  tons,  one 
of  ^8,  and  one  of  106  tons.  At  Sunderland  there  were  thirty-two 
steam  vessels  under  100  tons.  At  Newcastle-upon-Tvne  there  were  one 
hundred  and  thirty-eight  steam  vessels:  one  hundred  and  thirty  under 
100  tons,  six  from  100  to  300,  two  firom  300  to  500.  At  Southampton 
there  were  twenty-three  steam  vessels:  nine'  under  100  tons,  nine  from 
100  to  300,  five  from  300  to  500.    At  Glasgow  there  were  eig|iity-e\^t 
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steam  vessels:  fourteen  under  100  tons,  forty-eight  from  100  to  300,  six- 
teen from  300  lo  700,  three  from  700  to  ICiOO,  nvefrom  1000  to  2000, 
two  from  2000  to  2500.     At  Lcith  ii;ere  were  twentv- three  steam   ves- 

m 

sels:  ei^h:  under  100  tons,  twelve  from  100  to  500  tons,  three  from  500 
to  lOOU  tons.  At  Aberdeen  there  were  sixteen  steam  vessels;  three 
under  100  tens,  four  frcm  100  to  300.  ti.rce  irom  300  to  600,  five  from 
600  to  1000,  and  one  of  1117  tons.  At  Dublin  there  were  forty-four 
steam  vessels:  three  under  100  tons,  r.fitcn  irc-ra  100  to  300,  thirteen  from 
300  to  5U0,  tliirteen  from  500  to  M)0.  At  Dundee  there  were  ten  steam 
vessels:  live  under  100  ;ons,  two  from  100  to  oOO,  three  from  500  to  800. 
At  other  ports  theru  were  two  hundred  and  seven -y  steam  vessels:  one 
hundred  and  thinv-nine  under  lOU  tons,  <:xtv-one  above  100  and  under 
250,  lony-five  from  -50  to  500,  tweniv-two  from  500  to  750,  and  three 
from  750  to  1000. 


*\i  Description  of  a  \iic  M^icUic  M  momder^  end  other  Instruments  for 
.Measuring  Pressures  and  Temper  a  luns.^^  By  M.  Eugene  Bourdon, 
of  Paris.'* 

In  tlic  course  of  raanuf;»cturin£r  a  coiled  cropper  worm  for  a  still,  one 
side  becoming  liaiteiitd  I'V  accident,  internal  pressure  by  a  force  pump 
was  applied,  to  restore  the  cylindrical  form,  and  to  the  astonishment  of 
the  author,  as  t].e  press^ire  increased,  ihe  coiled  tube  unwound  itself. 
This  induced  funLer  experiments,  which  res'-lied  in  the  production  of 
the  varir.us  instruments  described  in  the  paper,  an  engraving  of  one  of 
which  will  be  found  at  page  164.T 

The  transverse  seciion  of  the  coil  was  that  ci  a  flattened  tube,  which 
when  acted  uyor.  iti  tern  ally  by  the  pressure  oi  s'eam,  or  any  other  fluid, 
had  a  tendericv  u  uncoil  itself,  as  the  densi'v  increased,  and  to  return  to 
i-s  oridnal  form,  on  the  pressure  being  removed.  If  it  was  exposed  to 
external  pressure,  or  a  partial  vacuum  was  created  within  it,  the  tendency 
of  the  tube  was  to  coil  itself  up  into  a  smaller  diameter.  In  the  lormcr  case, 
as  the  tube  uncoiled  \\>vlu  its  sides  became  more  convex,  and  its  capa- 
city became  greater;  nnd.  in  the  latter  instance,  the  capacity  diminished 
as  the  sides  collapsed  i-nd  approached  each  other.  It  was  on  this  relation 
between  the  capacity  oi  the  tube,  or  the  amount  of  convexity  of  the 
sides,  and  the  diameter  cf  the  coil,  that  the  action  of  the  instrument  de- 
pended. If  a  flat  band  of  metal  was  bent  round  a  circle,  its  transverse 
form  remained  unaltered,  but  if  a  semi-cylindricol  or  gutter-shaped  band, 
was  bent  into  a  circular  coil,  its  convexity  was  diminished;  and  if  the 
circle  formed  by  it  was  of  small  diameter,  the  band  became  almost  flat 
in  the  transverse  direction.  It  being  then  a  law  of  general  application, 
that  a  surface  which  was  curved  in  two  directions  could  not  have  its  cur- 
vature increased  in  one  direction,  without  its  curvature  bein^  diminished  in 
die  other  direction^  and  vice  versa,  the  action  of  the  Instruments  in 
measuring  pressure  or  temperature  was  easily  understood. 

The  variation  in  the  thickness,  or  capacity  of  a  curved  flattened  tube, 
was  shown  by  filling  the  tuj)e  with  a  liquid*,  and  attaching  to  the  centre 
«f  its  external  periphery,  a  small  glass  tube;  when  every  change  of  cur- 

.  *  Fram  tfM  Lmidoii  Anlzan  for  Dfcrmher,  1851. 
f  JVr  ifcwf  jimAmi  tad  ilhutntion  nt  Jour.  Fnnlu  Inrt,^  YoL  mi,  p.  SSi. 


Description  of  a  JVew  Metallic  Mxnometer.  103 

rature  produced  a  corresponding  motion  in  the  liquid  in  the  tube;  for  as 
the  tube  was  straightened  its  capacity  increased,  and  as  it  curled  up  again 
it  diminished. 

The  change  in  the  thickness  or  capacity  of  the  tube  being  proportional 
to  the  variation  of  its  radius  of  curvature,  it  was  found  by  experiment, 
that  the  motion  of  the  extremities  of  the  tube  was  in  proportion  to  the 
pressure  applied,  so  that  the  indications  were  equal  for  equal  increments 
of  pressure;  this  fact  greatly  facilitated  the  construction  of  the  indicating 
instruments. 

The  simplest  form  exhibited  was  that  of  the  steam  pressure  gauge,  in 
vhich  rather  more  than  one  convolution  of  flattened  tube  was  employed; 
one  end  being  attached  to  a  stop  cock,  in  connexion  with  the  boiler,  and 
the  other  extremity  carr)'ing  an  index  pointer,  which  traversed  a  scale 
graduated  to  given  pressures  per  square  inch;  on  the  steam  being  admit- 
ted, the  tube  uncoiled,  and  the  pointer  indicated  the  amount  of  pressure 
to  which  it  was  subjected.  It  is  obvious  that  by  attaching  a  pencil  to  the 
*?nd  of  the  pointer,  and  providing  the  ordinary  apparatus  for  carrying  the 
paper,  the  instrument  is  converted  into  a  steam  engine  indicator. 

When  a  greater  range  of  molion  was  required,  the  lever,  instead  of 
being  placed  on  the  axis  of  the  index,  carried  a  toothed  st^gment,  which, 
'Working  into  a  pinion  on  the  spindle  of  the  index,  increased  the  extent 
of  indication.  This  arrangement  was  adapted  for  barometers,  in  the 
Construction  of  which  the  air  was  exhausted  from  the  flattened  tube,  which 
Mras  then  hermetically  sealed.  The  pressure  of  the  atmosphere  acted  on 
the  exterior,  and  was  balanced  by  the  elasticity  of  the  tube,  which  varied 
in  curvature  with  every  variation  in  ihc  pressure  of  the  atmosphere. 

In  barometers,  the  tube  is  usually  fixed  at  the  centre,  the  ends  being  lefl 
free  to  move,  and  bein^  connected  to  the  ends  of  a  lever.  For  marine 
barometers,  balance  weights  are  also  provided,  to  counteract  the  weights 
of  the  -ends  of  the  tube,  which  would  affect  its  accuracy,  when  the  in- 
strument was  inclined  from  the  perpendicular.  Thermometers  are  con- 
structed by  fdling  the  tube  with  spirits  of  wine,  and  a  pirometcr,  for 
measuring  high  temperatures,  can  be  formed  by  attaching  to  the  instru- 
ment  a  platinum  ball,  full  of  air,  the  expansion  of  which,  when  acted 
upon,  indicates  the  temperature. 

The  author  has  even  constructed  a  model  steam  engine  on  this  princi* 
pie,  which  was  exhibited  at  the  Great  Exhibition.  This  consisted  of  a 
steel  tube,  of  horse-shoe  shape,  one  end  of  which  was  fixed,  whilst  to  the 
other  was  attached  a  connecting  rod,  taking  onto  a  crank  in  the  ordinarv 
manner.  An  eccentric  on  the  crank  shafl  moved  a  slide  on  the  fixed  end, 
to  regulate  the  admission  of  the  steam,  and  to  avoid  refilling  the  whole 
tube  at  every  stroke,  the  tube  was  filled  with  oil.  The  pressure  of  the 
steam  effected  the  one  stroke,  and  the  elasticity  of  the  tube  the  other. 

Mr.  Brunell  stated  that  he  had  tested  one  of  Mr.  Bourdon's  barometers, 
and  found  it  very  accurate  and  sensitive.  The  heights  of  the  floors  in  a 
house  might  be  observed,  as  well  as  the  gradients  the  experimenter  pass- 
ed orer  in  a  cab,  or  on  a  railway.  In  using  the  steam-gauge,  it  was  ne- 
ceamj  to  aroid  allowing  itto  become  heated  by  the  steam,  which  might 
be  done  bj  interposiDfi;  a  syphon,  which  would  fill  with  water,  and  msQ 
by  immeniiig  the  sjphon  in  cold  water. 
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It  was  suggested  that  a  modiGcation  of  the  instrument  might  be  used 
as  a  deep  sea  lead,  the  depth  being  indicated  by  the  pressure,  and  the 
instrument  being  made  sell-registering. 

The  instruments  were  stated  to  be  very  generally  adopted  in  France, 
where  the  government  inspectors  of  steam  engines  used  pressure  gauges 
on  this  principle,  in  verifying  the  accuracy  of  all  the  other  instruments 
they  found  attached  to  the  engines  under  their  inspection.  At  the  French 
Exposition  of  18*19,  M.  Bourdon  received  a  gold  medal,  and  at  (be 
(ireat  P^xhibition  in  Hyde  Park,  he  was  rewarded  by  a  Council  medal.— 
Proc.  Inst.  Civ.  £;*f.,  JVor.  IS/A,  1851. 


For  the  Journal  of  the  Franklin  Institute. 

Jl  Scries  ofljcctxircs  on  the  Ttlcgraph^  dilivercd  before  the  Franklin  Instiluit. 

Session  J 1850-51.     By  Dr.  L.  Tirnbull. 

Continuril  from  page  63. 

Edward  Dai'y^s  Telegraph. 

The  next  telegraph  in  chronological  order  is  thai  of  Mr.  Edward  Davy, 
of  London.  The  patent  for  this  telegraph  was  sealed  July,  1S38,  and 
published  in  the  Repertory  of  Patent  Inve7\iions^  London,  July,  1S39. 
The  specifications  are  very  voluminous,  and  not  very  inicUigible.  I  have 
therefore  studied  it  carefully,  and  have  given  the  im}»onani  points,  and 
a  drawing,  which  fully  illustrates  the  improvements  which  Davy  proposed, 
being  careful  not  to  omit  any  vital  pan  of  his  machine.  In  this  method 
of  treating  it,  I  have  followed  the  examples  of  Moigno  and  SLellen,  two 
of  the  latest  writers  upon  the  subject  of  the  history  of  the  telegraph. 

In  the  telegraph  of  Edward  Davy,  the  decomposing  action  of  the  gal- 
vanic current  is  employed  to  produce  marks  upon  r  hemic  ally  jirepared 
cloth,  or  o:her  maierial;  the  cloth  preferred  by  the  invenior  was  calico. 
and  the  chemical  substance  employed  by  him  to  prepare  ihe  cloth  was  a 
solution  of  the  iodide  of  potassium  and  muriate  of  lime. 

He  em})lo\ed  a  local  balterj*  to  produce  ihe  telegraphic  signs  by  che- 
mical decomposition.  This  battery  lIso  operated  an  electro-magnet, 
whose  arma;ure  regulated  the  movement  of  the  registering  instrument 
This  battery  is  also  connected  with  a  short  independent  circuit,  which  is 
closed  and  opened  by  the  movement  of  a  magnetic  needle,  surrounded 
bv  a  coil  of  copper  wire,  which  forms  part  of  the  main  circuit.  He  em- 
ployed finger-keys  to  oj-^en  and  close  the  circuit:  his  receiving  instrument 
being  similar  in  principle  to  Cook  and  Wheat  stone's,  only  closing  his 
circuit  like  Mr.  Morse,  bv  the  contact  of  solid  metals,  instead  of  mercurv. 
When  the  main  circuit  is  closed  by  tlie  finger-keys,  the  needle  is  deflect- 
ed which  closes  the  short  circuit;  but  when  the  main  current  is  interrupt- 
ed, the  needle  opens  the  short  circuit  by  returning  to  its  ori^nal  poshion. 

Tlie  cloth  or  other  chemically  prepared  material  is  drawn  between  a 
metallic  cylinder  and  a  series  of  platinum  rings  surrounding  a  wooden 
cylinder;  by  these  rings  the  current  from  a  local  battery  is  passed  tbn>ii{^ 
die  chemically  prepared  cloth  to  the  metallic  cylinder  beneath,  prodocang 
mgOB  consisting  of  simple  dashes  arranged  in  six  rows.    The  calico  is 
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BDTed  by  clock-work,  and  this  clock-work  is  regulated  by  a  U  electro- 
magnet, with  an  armature  and  lever,  which  at  each  motion  withdraws  the 
Slop  from  a  fly-wheel  for  the  space  of  a  semi -re  volution,  during  which  a 
iJDgle  sign  is  made  upon  the  calico,  the  clock-work  moving  always  in 
proportion  to  the  number  of  signs  transmitted.  The  platinum  rings  were 
n  arranged  as  to  be  connected  separately  or  together,  at  will,  with  the 
other  poles  of  the  battery,  but  insulated  from  each  other. 

In  bis  patent  three  telegrajihic  wires  are  represented,  which  are  made 
by  means  of  his  commutator  to  connect  a  local  circuit  with  either  of  the 
til  platinum  rings,  so  as  to  simplify  the  system  oi  marking  necessary  to 
ibrm  the  signs  for  the  different  letters  of  the  alphabet. 

There  cannot  be  a  doubt  that  Davy  was  informed  of  the  telegraphs  of 
Mnrse  and  Steinhcil,  by  the  following  remarks  at  page  li  of  his  Specifi- 
cations : 

"I  am  aware  that  it  has  been  proposed  to  use  a  marking  instrunient 
*iih  lead  of  ink,  by  the  aid  of  an  electro- magnet,  to  make  a  number  of 
iIdis  or  marks  in  immediate  succession,  to  indicate  the  signification  of 
web  communication;  I  do  not,  therefore,  claim  the  use  of  marking  in- 
Enimeiits  generally,  but  only  when  they  are  adapted  to  make  cominuni- 
ciiioQs  by  marks  across  and  kngthwbe  of  the  fabric  which  receives  them, 
as  above  described." 

Fig.  42. 


The  most  ingenious  portion  is  the  escapement.  The  figure  represents 
the  principle  of  the  escapement,  and  the  electro- magnet.  A  is  the  voltaic 
battery;  B  lever;  N  metallic  button,  to  which  is  fixed  the  wire  conductor 
of  the  battery;  C  an  electro-magnet;  D  the  armature;  I  is  a  clock-weight; 
Hthebandof  tbe  wheel 4hat  carries  the  revolvingcylinder  of  the  signs,  K; 
G  is  a  van  or  regulator  of  motion;  K  a  pair  of  pallets  fixed  to  the  arma- 
ture D.  On  the  side  opposite  the  axis  of  motion,  is  fixed  a  spring,  F,  to 
•eparate  the  armature  from  the  electro- magnet,  by  which  the  electric  cur- 
rent is  broken,  and  magnetism  destroyed.  The  arrangement  is  such  that 
for  every  revolution  of  the  van  G,  the  cjlinder  K  advances  one  divi- 
■ioD,  and  a  letter  is  impressed.  If  the  lever  B  rests  a>rainst  the  metallic 
batton  N,  the  metallic  circuit  of  the  voltaic  battery  is  immediately  esta- 
blished, tbe  electric  current  passes  along  the  conducting  wires  of  the 
deetrQ-magtiet  C,  which  instantly  attracts  the  armature  D,  forces  the 
mperior  pallet  E  to  abandon  the  lever  0,  and  permits  the  van  to  turn. 
Ai  Kxm  ai  it  turns  half  a  revolution,  it  is  nrrested  by  the  inferior  fsUet, 
igaimt  which  the  leFer  touches.     Tbe  contact  of  this  le?er,  beug  ifban.- 
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doned,  the  voltaic  circuit  is  instantly  broken,  magnetism  destroyed,  and 
the  spring  F  leaves  the  armature  in  its  first  position.  This  movemeat 
lowers  the  inferior  pallet,  sets  at  liberty  the  lever  O,  and  the  second  half 
of  a  revolution  is  performed,  bringing  it  into  a  new  position,  and  arrests 
it  against  lever  O,  or  superior  pallet.  For  each  complete  revolution,  a 
character  successively  appears.  The  operation  of  successively  elevating 
and  depressing  the  key,  gives  the  cylinder  of  signs  a  circular  motion,  in 
the  ^me  manner  that  the  hand  of  a  clock  is  made  to  revolve  by  means 
of  balancing  and  escapement.  On  some  cotton  fabric  are  some  longitudi- 
nal lines,  intersected  by  transverse  ones,  dividing  the  surface  into  little 
squares.  It  is  imprecated  with  iodide  of  potassium  and  chloride  of  lime, 
and  wound  on  a  cylinder  that  turns  by  a  weight  at  each  magnetic  pulsa- 
tion. The  current  traverses  this  prepared  material,  and  leaves  a  well 
marked  trace  in  the  square  indicated  by  the  touch  of  the  director.  The 
position  of  the  square  in  the  net-work  marked  on  the  stuff,  determines 
the  letter  or  signal.  This  mode  requires  seven  or  eight  lines,  and  has 
never  been  put  in  practical  operation,  though  patented  in  January,  1839. 

The  following  are  the  claims  in  full,  as  given  in  the  original  publication: 

^^First,  The  mode  of  obtaining  suitable  metallic  circuits  for  transmit- 
ting communications  or  signals  by  electric  currents,  by  means  of  two  or 
more  wires,  which  I  have  called  signal- wires,  communicating  with  a 
common  communicating-wire,  and  each  of  the  signal-wires  having  a  sepa- 
rate battery,  and,  if  desired,  additional  batteries,  for  giving  a  preponde^ 
ance  of  electric  currents  through  the  common  communicating-wire,  aa 
above  described. 

"Secondly,  I  claim  the  employment  of  suitably  prepared  fabrics  foi 
receiving  marks  by  the  action  of  electric  currents  for  recording  telegraphic 
signals,  signs,  or  communications,  whether  the  same  be  used  with  the 
apparatus  above  described  or  otherwise. 

"Thirdly,  I  claim  the  mode  of  receiving  signs  or  marks  in  rows  across 
and  lengthwise  of  the  fabric,  as  herein  described. 

"Fourthly,  I  claim  the  mode  of  making  telegraphic  signals  or  commu- 
nications from  one  distant  place  to  another,  by  the  employment  of  relayj 
of  metallic  circuits,  brought  into  operation  by  electric  currents. 

"Fifthly,  The  adapting  and  arranging  of  metallic  circuits  in  makiD| 
telegraphic  communications  or  signals,  by  electric  currents,  in  such  man* 
ner,  that  the  person  making  the  communication  shall  by  electric  current! 
and  suitable  apparatus,  regulate  or  determine  the  place  to  which  the  sig 
nals  or  communications  shall  be  conveyed.         • 

"Sixthly,  I  claim  the  mode  of  constructing  the  apparatus  which  I  havi 
called  the  escapement,  whether  it  be  applied  in  the  manner  shown,  or  fo 
other  purposes,  where  electric  currents  are  used  for  communicating  fron 
one  place  to  another. 

"Seventhly,  I  claim  the  mode  of  constructing  the  galvanometer  hereii 
described. 

"And  lastly,  I  claim  such  parts  as  I  have  herein  pointed  out,  as  beinj 
useful  for  other  purposes,  as  above  described.*' — [Repertory  of  Patm 
InventionSy  Jidy,  1839. 

Bctin^s  Printing  Telegraph. 
The  foUowing  extract  of  a  letter  is  taken  from  a  work,  entitled  '^Ai 
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Account  of  some  remarkable  applications  of  the  Electric  Fluid  to  the 
Useful  Arts:  by  Alexander  Bain:  edited  by  John  Finlaison,  Esq.  London, 
1843,"  which  gives  us  the  date  of  Mr,  Bain's  first  telegraph: 

^'Percival  Street,  Clerkenwell,  Aug.  28,  1842. 
"Dear  Sir: — I  recollect  visiting  you  early  in  June,  1840,  when  you 
sbowed  me  a  model  of  your  electro-magnetic  telegraph. 

"ROBEKT  C.  PiNKERTON." 

In  July,  1841,  it  was  exhibited  and  lectured  on  at  the  Polytechnic  In- 
sdiution,  London.  It  consists  of  three  principal  parts. 

1st,  The  rotary  motion  given  to  the  type  wheel,  step  by  step  motion,  like 
the  second-hand  of  a  clock,  until  the  required  letter  arrives  opposite  the 
paper. 

2d,  The  means  of  inking  the  types,  or  otherwise  making  permanent 
the  imprint  of  the  types  upon  the  paper. 

3d,  The  motion  communicated  to  the  paper,  so  as  to  bring  a  fresh  sur- 
&ce  under  the  types,  and  receive  the  printed  intelligence  in  a  continuous 
spiral  line,  until  the  book  is  filled. 

He  uses  wire  coils  freely,  suspended  on  centres,  for  electro-magnets. 
These  coils,  within  and  in  the  vicinity  of  which  are  fixed  powerful  per- 
manent magnets,  are  deflected  as  long  as  the  electrical  current  is  passing 
through  them;  but  when  the  electric  current  is  broken,  they  are  drawn 
upwards  by  the  force  of  the  spiral  springs,  the  levers  are  released,  and 
the  machinery  of  the  telegraph,  worked  by  main  springs,  are  left  free  to 
rotate.  The  only  battery  proposed  by  Mr.  Bain  is  a  pair  of  copper  and 
zinc  plates,  one  of  which  is  to  be  buried  in  the  earth  at  one  station,  and 
the  other  at  the  distant  station,  where  there  is  to  be  a  telegraph  the  exact 
counterpart  of  the  first. 

I  have  considered  it  entirely  unnecessary  to  give  a  drawing  of  this  tele- 
graph, as  it  never  could  be  of  very  great  service;  and  as  to  the  form  of 
battery,  it  was  entirely  out  of  the  question.  The  best  evidence  of  this 
vras,  that  an  entire  change  was  made  in  it  by  Mr.  Bain  in  1846,  a  descrip- 
tion and  drawing  of  which  will  be  found  in  my  article  on  Galvanic  or 
£lectro-Chemical  Telegraphs. 

I  find  in  the  same  work  the  following  account  of  some  interesting  ex- 
periments on  the  earth  as  a  source  of  permanent  voltaic  electricity: 

*^In  prosecuting  some  experiments  with  an  electro-magnetic  sounding 
apparatus,  in  the  year  1841,  it  was  found  that  if  the  conducting  wires 
were  not  perfectly  msulated  from  the  water  in  which  they  were  immersed, 
the  attractive  power  of  the  electro-magnet  did  not  entirely  cease  where 
the  circuit  was  broken.    For  the  purpose  of  investigating  the  nature  of 
this  phenomenon,  a  series  of  experiments  took  place,  witn  great  lengths 
of  wire,  in  the  reservoir  of  water  at  the  Polj^echnic  Institution,  when 
amilar  results  were  obtained.    While  reflecting  upon  these  experiments, 
some  few  months  after  they  had  been  performed,  Mr.  Bain  was  led  to 
infer,  that  if  a  surfiice  of  positive  metal  was  attached  to  one  end  of  a  con- 
ducting wire,  and  an  equal  surface  of  negative  metal  to  the  other  end, 
and  the  two  metallic  surfaces  put  into  water,  or  into  the  moist  earth,  (the 
wire  being  properly  msulated,)  ah  electric  current  would  be  establisiied 
in  (he  wire." 
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This  proposition  was  soon  tested  by  experiment.  A  surface  of  zinc  vm 
buried  in  the  moist  earth,  in  Hyde  Park,  and  at  rather  more  than  a  mile 
distance  a  copper  surface  was  similarly  deposited;  the  two  metals  were 
connected  by  a  wire  suspended  on  the  railing,  and  on  placing  a  galvano- 
meter in  the  circuit,  an  electric  current  was  produced,  which  passed 
through  the  intervening  mass  of  earth  from  one  plate  to  the  other,  and 
returned  by  the  wire.  In  the  first  experiment,  the  metallic  surfaces  being 
small,  the  electric  current  produced  was  feeble;  but  on  using  a  large  sur- 
face of  metal,  a  corresponding  increase  in  the  energy  of  the  current  was 
obtained,  with  which  an  electrotype  process  was  conducted,  and  various 
electro-magnetic  experiments  performed  with  universal  success. 

It  is  essential  to  success,  that  the  earth  wherein  the  plates  of  metal  are 
deposited  should  be  of  a  moist  nature.  A  current  has  indeed  been  ob- 
tained in  dry  soil,  but  of  such  small  energy  as  to  be  of  no  practical  utility. 

A  patent  was  solicited  for  the  application  of  this  mode  of  producing 
electric  currents  to  his  printing  telegraph,  and  obtained  in  April,  1841. 

This  form  of  battery  could  never  have  been  of  any  useful  application 
to  great  distances,  without  an  increase  of  the  number  of  plates  and  of 
the  exciting  fluid. 

Sturgeon^ s  Eledro-Magnetic  Telegraph. 

In  the  Jlnnals  of  Electricity  for  October,  1840,  is  publi^ed  a  descrip- 
tion and  drawings  of  a  form  of  electro-magnetic  telegraph,  proposed  by 
William  Sturgeon,  of  London,  a  man  who  has  by  his  numerous  experi- 
ments and  researches  into  the  subject  of  electricity  and  magnetism,  con^ 
ferred  signal  benefits  on  these  important  sciences,  and  has  not  received 
the  full  award  of  merit  even  from  his  own  countrymen.  The  publication 
of  the  .Annals  of  Electricity  alone  deserves  the  thanks  of  all  interested  in 
these  important  subjects,  containing  as  they  do  a  mass  of  valuable  in  or- 
mation  not  to  be  found  elsewhere  in  our  language. 

*'In  describing  a  new  electro-magnetic  telegraph,  I  am  necessarily  im- 
pelled by  a  similar  feeling  to  that  which  urged  my  predecessors  to  bring 
their  respective  inventions  before  the  public;  and  I  cannot  resist  the  idea 
that  there  will  be  found  a  peculiar  simplicity  both  in  the  structure  and 
management  of  the  telegraph  I  am  about  to  describe.  Indeed,  I  shall 
point  out  the  structure  of  two  distinct  telegraphs,  having  the  sign  com- 
mon to  both.  Also,  a  third,  differing  very  materially  from  the  other  two. 

^^In  one  of  these  telegraphs  I  use  six  soft  iron  bars^  bent  into  the  form 
of  horse-shoe  magnets,  and  covered  with  copper  wire  spirals,  in  the  usual 
way,  for  converting  them  into  occasional  magnets  by  electric  currents. 
To  each  magnet  is  a  short  bar  of  soft  iron  for  a  keeper  or  cross-piece, 
which  is  attached  to  the  shorter  arm  of  a  lever,  of  the  first  order;  and  to 
the  extremity  of  the  longer  arm  of  the  lever  is  attached  a  circular  card. 
The  arrangement  of  one  of  these  pieces  of  apparatus  is  shown  by  figs. 
44  and  45,  the  former  being  a  side  view,  and  the  latter  an  end  view  of  it: 
m,  in  both  figures,  represents  the  magnet,  i  the  cross-piece,  a  b  the  lever, 
and y*  the  fulcrum.  The  cards  at  the  longer  extremities  of  the  six  levers 
are  numbered  1,  3,  3,  4,  5,  6,  which,  individually,  and  bj  a  series  of 
simple  combinations,  form  all  the  signals  that  are  required. 

«^When  the  levers  are  in  the  position  shown  in  figs.  44  and  45,  tht 
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magnet  is  out  of  action,  in  consequence  of  the  battery  circuit  being  inter- 
rupted. If,  now,  the  battery  circuit  were  to  be  closed,  die  magnet  m 
would  immediately  be  brought  into  action,  and  its  attractive  force  would 
bring  down  the  cross-piece  i\  which,  being  attached  to  the  shorter  arm  of 
the  lever,  would  raise  the  longer  arm  with  its  card  and  sign,  into  the 
position  of  the  upper  dotted  circle,  where  it  becomes  visible  through  a 
circular  opening  in  the  face  of  the  instrument,  as  at  (5)  in  fig.  43.  When 
that  particular  sign  has  appeared  the  required  time  to  be  observed,  the  bat- 
tery circuit  is  opened,  the  magnet  m  loses  its  power,  and  the  longer  arm 
of  the  lever  preponderating,  again  falls  down  to  its  first  position,  and  the 
card  with  its  sign  disappears. 

Fig.  43. 
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"The  face  or  dial  of  the  telegraph  is  represented  by  fig.  43,  which  may 
be  either  of  painted  wood  or  metal,  silvered  in  the  manner  of  clock  faces, 
or  barometer  scales.    On  the  upper  part  of  the  dial  there  are  six  circular 
openings,  for  the  occasional  appearance  of  the  cards,  with  their  figures,  • 
uriiich  are  attached  to  the  longer  arms  of  the  six  levers.    (See  fig.  44.) 
Below  the  circular  openings  in  the  dials  plate  there  are  arranged  the  sig- 
nals which  are  to  represent  all  the  alphabetical  letters  that  are  necessary 
for  the  spelling  of  words.     The  signals  are  thus  continually  before  the 
eyes  of  the  operator,  and  axe  too  simple  to  miss  being  understood.  These 
levers,  with  their  magnets,  &c.,  figs.  44  and  45,  are  placed  behind  the 
dial  in  a  suitable  case,  and  in  such  a  manner  that  the  figures  on  the  cards 
may  appear  at  the  circular  openings  whenever  their  levers  move  upwards 
by  the  attractions  of  their  respective  magnets  at  the  other,  or  shorter 
arms;  and  to  disappear  below  those  circular  openings,  when  the  magnets 
are  out  of  action.    To  accomplish  this  latter  efiect,  the  face  of  the  cross- 
piece  of  iron,  which  is  attached  to  the  short  arm  of  each  lever,  must  be 
covered  by  a  card,  or  a  film  of  some  non-ferruginous  matter,  which  will 
prevent  close  contact  of  the  iron  and  magnet,  by  this  arrangement  of  the 
apparatus,  it  is  a  matter  of  no  consecjuence  in  what  way  the  magnetic 
poles  are  arranged,  because  the  attraction  of  the  cross-pieces,  attached  to 
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the  shorter  arms  of  the  levers,  will  take  place  as  vrell  with  one  arrange- 
ment as  with  another.  But  foi)  uniformity,  we  will  suppose  that  the  coils 
on  the  magnets  are  all  of  the  same  kind,  and  that  the  north  poles  are  to 
b^  in  one  and  the  same  direction,  towards  the  led  hand  for  instance,  to  a 
person  facing  them,  then  those  extremities  of  all  the  coil  wires  which  were 
situated  in  one  direction,  might  be  colljccted  together  in  one  bundle,  and 
either  continued  to  the  station  where  the  battery  is  situated,  or  soldered 
to  one  stout  copper  conductor,  at  some  short  distance  from  the  magnets, 
which  conductor  would  become  a  general  fixed  channel  between  all  the 
magnets  at  this  station,  and  the  battery  at  the  other  station.  The  other 
six  ends  of  coil  wires  must  be  insulated  by  silk  covering,  and  continued 
to  the  battery  without  metallic  Contact  with  each  other.  At  the  battery 
station  these  six  insulated  wires  are  to  be  attached  to  six  wooden  or  ivory 
keys  with  springs,  like  the  keys  and  springs  of  a  piano  forte;  by  the  down- 
ward motion  of  which,  the  extremities  of  the  wires  become  immersed  in  a 
long  trough  of  mercury,  connected  with  the  opposite  pole  of  the  battery 
to  that  which  the  other  conductor  is  attached  to.  On  the  top  of  each  key 
is  to  be  a  conspicuous  figure,  corresponding  to  the  figure  which  is  to 
appear  in  the  dial  plate  at  the  other  station,  so  that  when  one  finger  is 
placed  on  key  2,  and  another  finger  on  key  5,  the  magnets  2  and  5  at  the 
other  station  are  brought  into  play,  and  by  attracting  their  respective 
pieces  of  iron,  the  figures  2  and  5  make  their  appearance  on  the  dial  as 
seen  in  fig.  43,  and  the  letter  p  is  understood.  By  the§e  means,  twenty- 
one  of  the  letters  of  the  alphabet  can  easily  be  represented  without  a  pos- 
sibility of  error,  either  in  the  manipulation  at  the  one  station,  or  in  the 
reading  at  the  other;  unless,  mdeed,  there  be  a  deficiepcy  of  attention 
which  would  incapacitate  the  attendants  for  employment  at  any  telegraph 
whatever. 

"The  keys  of  this  telegraph  are  sufficiently  near  to  each  other  to  permit 
the  fingers  to  press  on  any  number  of  them  at  one  time,  and,  if  necessary, 
the  whole  of  the  magnets  may  be  brought  into  play  at  once,  by  the  appli- 
cation of  three  fingers  of  each  hand  to  the  keys.  By  these  means,  the 
numerals  may  be  grouped  into  combinations  of  three,  four,  five,  and  six, 
and  thus,  without  the  slightest  confusion,  a  considerable  number  of  sig- 
nals would  be  obtained,  which  might  represent  words,  or  whole  sentences, 
which  would  greatly  expedite  the  transmission  of  intelligence  from  one 
end  of  the  line  to  the  other. 

"There  is  a  very  great  advantage  in  employing  the  numerals  for  sig- 
nals. Not  only  because  they  are  not  so  liable  to  lead  to  confusion  as  by 
the  employment  of  the  alphabetical  letters,  when  used  in  combinations  or 
groups;  but  because  the  subject  of  communication  may  be  kept  a  perfect 
secret  from  one  end  of  the  line  to  the  other;  which  is  a  most  essential  consi- 
deration in  government  expresses,  and  very  often  in  those  of  mercantile 
afiairs  also. 

"In  this  telegraph  a  seventh  magnet  is  employed  to  ring  a  warning 
bell,  as  first  proposed  by  Professor  Steinheil. 

"Although  in  the  telegraph  already  described  I  employ  soft  iron  mag- 
nets and  levers  to  bring  the  signals  into  view,  I  am  of  opinion  that  mag- 
neti<5  needles  in  coiled  conductors,  or  electro-magnetic  multipliers,  wSl 
be  somewhat  more  prompt  in  their  motions  than  the  lever,  at  great  dis- 
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tances  from  the  battery.    I  therefore  propose  to  make  the  necessary  sig* 
oals  by  means  of  magnetic  needles,  which  can  be  moved  with  the  same 
arraagement  of  conductors  as  that  already  described.    And  although  I 
bare  only  used  six  numerals  for  the  signals,  I  am  very  far  from  supposing 
that  the  working  of  an  electro-magnetic  tele^ph  is  facilitated  or  simpli- 
fied by  using  a  small  number  of  original  signals,  or  by  having  a  small 
number  of  conductors.    The  simplest  method  of  spelling  words  would  be 
to  have  a  needle  for  each  letter  of  the  alphabet,  and  the  telegraph  could 
be  nuuie  and  worked  as  easily  by  24  needles  as  by  a  smaller  number. 
And  the  words  and  sentences,  which  could  be  signified  by  combining 
them  in  pairs,  or  in  groups  of  two  each,  would  aflford  great  facilities  for 
the  rapid  transmission  of  ideas  from  one  end  of  the  line  to  the  other.  The 
needles  could  be  placed  in  three  horizontal  rows,  one  above  another,  on 
a  vertical  dial  plate. 

Fiff.  46. 
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*'I  have  shown  a  dial  plate  in  fig.  46,  on  which  are  placed  10  needles, 
with  their  respective  figures  or  signs.  As  the  needles  can  be  deflected 
in  only  one  direction,  viz.,  with  the  north  end  towards  the  figure  which 
belong  to  it,  there  can  be  no  mistake  in  understanding  what  sign  is  to 
be  understood.  1  believe  that  any  of  these  telegraphs  will  be  found  much 
simpler  than  those  already  before  the  public.  They  are  capable  of  pro- 
ducing many  more  signs  than  any  odier  known,  and  may  be  made  at  a 
less  expense.'* 

To  bo  Continued. 
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EngUsh  and  American  Propellers  for  Atlantic  J^avigaiion, 

The  success  attending  the  CUy  of  Glasgow  and  Manchester y  running  to 
this  port,  and  the  Glasgow  to  New  York,  all  English  vessels,  has  led 
many,  myself  among  the  number,  to  be  very  much  surprised  at  the 
partial  failure,  at  least,  of  the  S,  S.  LewiSy  running  to  Boston,  the  Pioneer, 
to  New  York,  and  the  City  of  Pittshurghy  to  this  port.  And  it  has  oc- 
curred to  me  that  the  great  height  of  our  American  propellers  above  the 
water,  and  the  consequent  instability  caused  thereby,  together  with  their 
very  heavy  rig,  will  account  for  the  whole  difference;  for  example,  the 
aty  of  Mmdiesier  is  274  feet  long,  37}  feet  beam,  and  31  feet  hold, 
with  an  average  draft  of  water  of  about  18  feet;  while  the  City  o/PMs- 
burgh  is  245  feet  long,  38  feet  beam,  and  33  feet  hold,  with  heavy  houses 
on  deck  in  addition,  and  to  this  must  be  added  about  1^  feet  as  the  dif- 
ference of  thickness  of  the  bottom  between  wood  and  iron;  her  average 
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draft  is  20  feet;  it  is  very  evident  from  this,  that  the  section  of  the  iVft^ 
burgh  above  and  below  water  is  the  greatest,  which,  combined  with  her 
hcjf  vy  rig,  must,  during  the  prevalence  of  the  strong  westerly  winds  of 
winter,  give  the  latter  a  decided  advantage.  The  £n&rlish  custom,  look- 
ing at  the  points  and  dimensions  of  their  propeller  ships,  is  to  make  them 
as  low  as  is  consistent  with  comfort  and  safety,  and  to  obtain  capacity  by 
length.     Which  is  rightf  Will  some  one  answer?  X. 
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Skip  Building  in  JVew  York  for  1851. 

The  following  is  the  number  of  vessels  finished  and  remaining  on  the 
stocks  in  New  York,  at  the  close  of  the  year  1851: 

Finished.    Unfinished.    Total. 

Clipper  Ships, 

Ships,       ..... 

Steamships  and  Propellers, 

Steamboats,  .... 

Barks  and  Bri^s, 

Pilot  Boats  and  Schooners, 

Total,  106  vessels  of  all  classes,  whose  aggregate  tonnage  is  equal  to 
80,761  tons.  Of  the  22  vessels  under  the  head  of  steamships  and  pro- 
pellers, 17  are  side  wheel  steamers. 

The  total  number  of  side  wheel  sea-going  steamers  built  up  to  this 
date  is  53. 
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tRnis  on  the  Principles  which  should  regvMe  the  Forms  of  Boats  and 
Ships;  derived  from  original  Experiments,  By  Mr.  William  Bland, 
of  Sittingboumej  Kent* 

Introduction. 

As  much  difierence  of  opinion  has  prevailed  of  late  years  respecting 
the  true  forms  of  ships,  I  have  been  induced  to  make  a  series  of  experi- 
ments with  models  of  wood,  to  ascertain,  by  a  careful  noting  of  results, 
what  are  the  governing  laws.  And  I  flatter  myself  I  have  been  success- 
ful, in  some  measure,  m  detecting  a  few  of  the  principles  which  influence 
the  speed,  the  stability,  and  the  safety  of  vessels  impelled  forward  by  the 
wind,  the  oar,  and  steam. 

Chapter  I. 

This  chapter  contains  the  particulars  of  experiments  undertaken  to 
gain  a  knowledge  of  the  laws  of  water  with  regard  to  the  head  resistance 
it  makes  against  bodies  floating  upon  its  surface,  and  impelled  forward  by 
some  force,  as  the  wind,  the  oar,  and  steam. 

*  From  the  London  Architect,  for  September,  1861. 
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To  this  end,  four  pieces  of  deal  were  selected,  of  the  same  uniform 
density  and  thickness,  and  each  12  inches  long,  but  varying  in  Vidth. 

No.  I  model,  S  inches  wide  and  12  inches  long. 
K;  2  model,  4  inches  wide  and  12  inches  long. 
No.  3  model,  6  inches  wide  and  12  inches  long. 
No.  4  model,  8  inches  wide  and  12  inches  long. 

These  were,  two  at  a  time,  attached  by  strings  to  the  two  ends  of  a 
balance-rod,  of  the  length  of  20J  inches;  a  third  string,  acting  the  part  of 
a  fulcrum  whilst  suspending  the  rod,  was  so  put  on  the  rod  as  to  admit 
of  being  readily  slipped  along  at  the  will  of  the  experimenter;  the  other 
end  being  fastened  to  the  small  extremity  of  a  long  pole,  for  the  purpose 
of  reaching  far  enough  over  a  pond  of  water  to  tow  the  models  upon  the 
surface,  clear  of  all  obstacles* 


The  Balance  Rod. — Scale  Ohe-Twclfth. 

The  two  models  selected  for  experiment  were  then  drawn  on  the  water, 
and  whichever  of  them  preponderated,  by  meeting  with  greater  resistance 
than  the  other,  had  the  suspending-string  shifted  along  the  balance-rod 
until  both  the  floating  bodies  attained  an  equilibrium  of  resistance,  when 
the  measure  of  their  respective  resistances  was  denoted  by  the  inverse 
length  of  the  arm  or  lever  to  which  they  were  fastened.  The  shorter  arm 
was  made,  in  each  experiment,  to  balance  correctly  the  longer  arm,  by 
the  means  of  a  movable  weight  applied  to  the  shorter  arm. 
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as  1,  2^  3,  and  4;  aad  the  head  resistance,  compared  two  at  a  time,  ani 
of  equal  weight,  gave  the  same  results;  consequently,  the  law  of  di 
head  resistance  is,  that  it  increases  directly  with  the  increase  of  the  squar 
surface  opposed;  and  therefore  in  this  instance  of  equal  additions,  assume 
the  arithmetic  ratio. 

Chapter  IT. — Experiments  made  to  ascertain  the  Law  of  the  Resist 
ANCE  OF  Water  against  the  Increase  of  Weight. 

Experiment  4. — For  this  purpose,  two  model  boats  were  selected  c 
equal  drail,  and  into  one  was  put  a  1  lb.  weight;  and  being  drawn  on  tb* 
water  by  the  same  balancing-rod  which  was  employed  in  the  precediB] 
chapter,  and  the  difference  of  the  resistance  determined  as  before,  thela^ 
revealed  itself  thus: — 

With  1  lb.  weight,  the  short  arm  was  7}  inches  long. 
With  2  lb.        »<  "  6J  " 

With  3  lb.        "  "  6J  « 

That  is  to  say,  the  resistance  increases  directly  with  the  weight. 

Chapter  HI. — Of  Lateral  Resistance. 

A  ship  impelled  through  the  water  by  wind  acting  on  its  sails,  depend 
for  speed  in  no  small  degree  upon  tbe  lateral  resistance  it  makes,  and  th 
situation  of  the  centre  of  that  resistance. 

The  following  experiments  were  undertaken  t»  ascertain  the  law,  ani 
how  influenced. 

Experiment  5. — First,  around  and  near  the  midship  section  of  a  mode 
ship,  was  fastened,  yet  readily  movable,  one  end  of  a  line;  the  other  em 
leil  to  be  taken  in  hand,  a  sufficient  quantity  of  line  being  allowed  be 
tween  to  tow  the  vessel  through  the  water  towards  tbe  shore,  when  place< 
at  some  distance  from  the  same. 

And  second,  the  model  put  on  the  water  was  repeatedly  drawn  to  th) 
shore,  and  the  point  of  fastening  of  the  line  as  frequently  shifted.  Th< 
effects  were  these: 

When  the  point  of  fastening  was  situated  a  trifle  towards  the  head,  th 
line  on  being  pulled  drew  the  head  forward;  and  when  fixed  rather  astern 
then  the  stern  was  drawn  forward;  thus  proving,  there  existed  a  point  o 
centre  of  balance.  By  carefully  moving  the  place  of  fastening,  it  wa 
readily  found,  upon  measurement,  to  be  situated  exactly  in  the  mid-lengt] 
of  the  keel  and  part  of  the  projecting  cutwater,  the  vessel  floating  upoi 
a  level  keel. 

During  the  carrying  out  of  the  above  investigations,  it  was  observed 
that  when  the  vessel  was  made  by  the  line  to  progress  forwards,  as  wel 
as  sideways,  the  centre  of  lateral  resistance  moved  also  forwards;  ani 
this,  of  course,  was  in  consequence  of  its  bows  meeting  with  greater  re 
sistance  than  when  moved  exactly  sideways. 

The  reason  is  obvious;  first,  because  the  water  at  the  bows  becam 
condensed,  and  thus  made  greater  resistance;  and  second,  on  account  o 
the  water  being  driven  up  against  the  bows,  higher  than  the  surroundhq 
fluid,  produced  its  effect. 

The  above  named  resistance  equalled,  it  was  found,  about  one-twdffl 
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or  tbe  length  of  the  body  immersed;  but  which  proportion  must  vat^', 
however,  with  the  speed. 

The  centre  of  gravity  in  all  these  experiments  seemed  to  have  little  or 
no  influence  with  regard  to  the  centre  of  lateral  resistance,  it  being  regu- 
lated by  the  perpendicular  surface  exposed  (o  the  water;  and  the  centre 
of  which  was  the  centre  of  lateral  resistance  when  tbe  force  of  the  water 
acted  at  right  angles  to  that  surface. 

Chapter  IV. — Of  Stability  and  its  Laws, 

E^ieriments  relative  to  the  Law  of  Stabiliti/  when  the   Width  or  Beam  is 

increased. 

For  this  puipose  four  pieces  of  deal  were  chosen,  of  tbe  following  di- 
Beosions: — 

No.  Length.  Width.  Depth.  Weight. 

1  15  in.  3    ia.  Sin.  1  lb.    8  oi. 

3  15  in.  4i  in.  3  in.  3  lb.    3  ox. 

3  15  in.  6    in.  2  in.  S  lb.  13  oz. 

4  15in.  7}  in.  Sin.  3  lb.    7  oi. 

In  order  to  ascertain  the  stability  of  each  respectively,  as  they  in  turn 
floated  upon  tbe  water,  a  small  movable  mast,  three  inches  high,  having 
a  bole  through  the  top,  was  fixed  on  the  upper  surface,  and  in  tbe  centre 
of  gravity;  one  end  of  a  line  was  looped  over  a  nail  driven  into  the  side 
of  the  wood,  when  the  other  end  was  first  passed  through  the  bole,  then 
continued  on  over  a  pulley,  and  at  tbe  end  asmall  bag  was  attached  for  the 
convenience  of  holding  weights,  into  the  two  extremities  of  the  same 
piece  of  wood  as  No.  1,  nails  were  driven  lightly,  and  at  tbe  points 
where  the  centres  of  the  wood  cut  the  line  of  flotation.  Over  the  beads 
of  these  nails  a  string  of  sufficient  length  was  secured  by  two  loops,  the 
other  ends  of  the  stnngs  being  then  made  fast  to  nails  driven  into  the 
ade  of  the  cistern  of  water,  and  at  the  water-level;  but  in  the  direction 
opposite  to  tbe  string  going  over  the  pulley,  with  the  view  of  counter* 
acting  the  forc«  of  tbe  weights. 


A  B  the  tank,  and  A,  the  surface  of  the  water;  C,  the  model;  D;  tbe 
out  thiou^  which  tbe  liae  E,  G,  H,  I,  passes,  being  first  attached  to  the 
model  by  a  nul  it  K;  W,  the  height;  M,  ue  sto^  which  canies  thepulley; 
h,  B  ttam  to  iteady  aitd  tappoit  the  pviQey. 
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All  being  prepared,  the  weights  were  put  into  the  bag  until  the  i 
of  the  piece  of  wood  opposite  the  pulley  heeled  down  into  the  watei 
the  depth  of  one  inch,  previously  marked  out;  and  by  this  meana^ 
scale,  as  will  be  presently  given,  was  obtained. 

Expenmeni  6. — The  Scale  and  Tabk  A. 


<fo. 

Length. 

Width. 

Depth       Floating 
or  thickness,     depth. 

Stability. 

Ratic 

1. 

15  in. 

3    in. 

2  in.            1  in. 

2  oz. 

1 

2. 

15  in. 

4}  in. 

2  in.             1  in. 

7  oz. 

3J 

3. 

15  in. 

6    in. 

2  in.            1  in. 

14  oz. 

7 

4. 

15  in. 

7J  in. 

2  in.            1  in. 

22  oz. 

11 

The  conclusions  to  be  drawn  from  this  scale  are,  that  with  the  sa 
length  the  ratio  of  stability  is  at  its  limit  of  rapid  increase  when  the  widtl 
just  one-third  of  the  length;  or,  as  5  :  15  (see  No.  2,)  being  nearly  in 
cubic  ratio.     Afterwards,  it  approaches  to  the  arithmetic  ratio. 

With  respect  to  the  centre  of  gravity  of  the  four  pieces  of  wood  i 
ployed  upon  the  occasion,  it  is  right  to  state  they  were  cut  from  the  sa 
plank  of  timber,  which  had  been  selected  on  account  of  its  appar 
uniform  density.  And  the  models,  when  put  on  the  water,  all  sunk  do 
to  the  middle  of  their  thickness,  or  just  one  inch  out  of  the  two;  con 
quently,  their  centres  of  gravity  were  exactly  level  with  the  surface  of 
water. 

Experimerds  to  ascertain  the  Law  of  Stability  as  regards  the  Increase 
Lengthy  the  Width  mid  Thickness  of  the  Floating  Bodies  being  constant 

For  this  purpose,  six  pieces  of  wood  (deal)  were  employed,  and  of 
under  named  dimensions  and  weights. 

Experiment  7. — Scale  and  Table  B. 


No. 

Width. 

Length. 

Weight. 

Stability. 

Ratio. 

1* 

3  in. 

3  is. 

If  oz. 

i  oz. 

1 

2. 

3ia. 

6  in. 

2f  oz. 

i  oz. 

3 

?. 

3  in. 

9  in. 

4  nearly 

l^bz. 

4 

4. 

3  in. 

12  in. 

5f  oz. 

IJ  oz. 

5 

5. 

Sin. 

15  in. 

7    oz. 

If  oz. 

6 

6. 

3  in. 

18  in. 

8j  oz. 

1  j  oz. 

7 

Here  the  scale  of  increase  is  as  1 :  3  when  the  length  is  doubled ;  1 
after  this  it  takes  the  arithmetic  ratio. 

Further  Experiments  to  determine  how  the  Law  of  Stability  operates  Wi 
the  Length  and  Width  of  Floating  Bodies  are  constant,  the  Heigki 
Thickness  alone  being  varied. 

The  following  were  the  dimensions  of  the  models  of  deal  selected 

Experiment  8. — Scak  and  Table  C. 


No. 

Width. 

Length. 

Thickness. 

Weight 

Stability. 

Ratio. 

1. 

din. 

9in. 

t  in* 

4  oz. 

Uoz. 

H 

2. 

Sin. 

9  in. 

liin. 

Soz. 

l}oz. 

H 

3. 

3  in. 

9in. 

lim. 

12  oz. 

lioz. 

3 

4. 

Sin. 

9  in. 

3{in. 

16  OS. 

1     OI. 

3 

5. 

3iiu 

9  in. 

3    in. 

20  oz. 

*o«. 

*• 

*  Or  nflzt  to  aothinff,  bmg  a  cube. 
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In  Ibis  table  it  is  seen  that  when  the  thickness  is  in  the  proportion  of 
5: 12  of  the  width  (as  in  No.  2,)  or  the  depth  of  flotation  one-fifth,  say, 
of  the  beam,  and  the  centre  of  gravity  at  the  water  level,  the  stability  is 
at  its  greatest. 

And  further,  that  4  oz.  in  weight  placed  low  (as  in  No.  1  of  this  table,) 
more  than  counterbalances  16  oz.,  as  in  (No.  4,)  when  situated  high. 

MidBections. — C,  the  oentre  of  grayity  and  line  of  flotation- 


No  1. 


No.  2.  No.  3. 


Nm4. 


No*  5. 


Scale  ^-inch  ta  1  inch. 


If  these  three  tables  be  admitted  as  correct^  it  establishes  the  rule,  that 
the  line  of  flotation,  with  regard  to  depth,  and  as  it  affects  stability,  should 
be  one-fifth  of  the  breadth  of  the  beam,  when  the  body  partakes  of  the 
parallelopiped  form;  the  centre  of  gravity  being  preserved  at  or  just  within 
the  level  of  the  surface  of  the  water  of  the  floating  body. 

Let  it  be  here  repeated,  relative  to  all  the  above  experiments,  that  each 
piece  of  deal  sunk  in  the  water  to  half  its  depth  or  thickness;  therefore, 
their  respective  centres  of  gravity  were  always  on  a  level  with  the  surface 
of  the  water. 

To  be  Continued. 
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Launch  of  the  Royal  Mail  Steamship  Arabia, 

On  Wednesday  last  one  of  the  new  and  splendid  steamships,  belonging 
to  the  British  and  North  American  Company's  line,  which  have  been  in 
course  of  building  at  Greenock  for  some  months  past,  was  launched  in 
the  presence  of  a  vast  concourse  of  spectators.  She  is  called  the  Arabia^ 
and  will  be  commanded  by  Capt.  Judkins,  now  of  the  Jlsioy  the  veteran 
Commodore  of  the  British  and  North  American  fleet  of  steamships.  Her 
length  is  310  feet;  burthen  upward  of  2400  tons;  and  she  will  be  fitted 
up  with  2  side  lever  engines  of  1000  horse  power;  diameter  of  each 
cylinder,  103  inches,  by  10  feet  stroke.  The  regularity  and  precision 
which  have  so  long  characterized  the  Asia^  the  Europa^  and  the  other 
steamships  belonging  to  the  British  and  North  American  line,  reflect  the 
highest  credit  on  their  commanders,  argents,  and  all  parties  concerned. 
The  punctual  launch  of  the  Arabia  before  the  close  of  the  present  year, 
as  promised,  is  hailed  by  the  shipping  interest  on  this  side  as  another 
guarantee  for  the  continuance  of  that  promptitude  which  has  earned  for 
die  British  North  American  Company  and  its  spirited  agents^  Messrs. 
M'I?er&Co.,  so  distinguished  a  reputation. 
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Jkteription  of  a  RegulatoT  or  Governor  for  Water  WheeU,  PaUtded  bg 
Ms.  Jahes  FiNLEV,  of  Cold  Springy  Putnam  Counlt/,  JVew  York. 
Fig.  1  is  a  side  elevation  of  Finley's  Patent  DiPTerenlia!  GoTernor,  as 
applied  to  Wbitelaw  &  Stirratt's  patent  Water  Wheel.  Fig.  2  is  a  plan 
of  the  gearing  on  the  top  of  the  water  wheel,  in  connexion  with  the 
governor;  and  fig.  3  is  a  front  elevation  of  the  gnvemnr,  apart  from  the 
water  wheel,   la  which  figures  the  same  letters  refer  to  the  same  parts. 


i  &  is  the  water  wheel,  d  d  the  jet  apertures,  a  a  ihe  main  pipe,  e  the 
water  wheel  shaft, yythe  main  gearing,  by  which  the  power  is  transmit- 
ted to  the  main  shat^,  g,  and  drum,  h,  and  from  ll)en(;e  by  a  band  to  any 
machinery  on  which  it  may  be  intended  to  act.  i  i  and  jj  are  parts  of  the 
framing,  pisz  revolving  pendulum,  mounted  on  a  spindle,  q,  which  in 
the  view  shown,  lig.  1,  is  situated  beyond  a  second  spindle,  r,  za  seeu  in 
fig.  3,  and  is  supported  by  a  step  on  the  upper  edge  of  the  lower  frame, 
at  t.  This  spindle  is  driven  from  the  water  wheel  shaft  by  the  cog 
wheels,  w  lo,  and  carries  two  cog  wheels,  m'  n',  of  different  sizes,  which 
gear  into  two  similar  cog  wheels,  m  ti,  on  the  spindle  r.  These  wheels 
are  reversed  in  position,  so  as  to  have  the  smaller  on  the  one  spindle,  to 
gear  into  the  larger  on  the  other,  n'  and  n  are  keyed  fast,   ml  and  m  are 
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loose,  but  are  capable  of  being  engac;ed  by  the  cluth  boxes,  o  and  k;  the 
prongs  of  the  latter  being  sufficiently  long  to  engage  m',  by  extending 
down  through  betwixt  the  arms  of  n'.     This  clutch  box  is  connected  by 
links  to  the  arms  of  the  revolving  pendulum,  so  as  to  be  drqwn  upwards 
or  pushed  downwards,  in  accordance  with  the  centrifugal  action  of  the 
balls,  consequent  upon  the  variations  of  motion;  and  it  is  also  connected 
with  thk  clutch  box  o,  by  a  double  forked  lever,  movable  on  the  centre  v. 
The  result  of  this  connexion  being  to  communicate  to  the  clutch  box  o, 
the  upward  and  downward  motion  given  to  the  clutch  box  A:,  by  the  arms 
of  the  revolving  pendulum.  The  motion  thus  communicated  will  be  seen 
to  be  in  opposite  directions;  the  one  clutch  box  moving  upwards,  whilst 
the  other  is  moving  downwards,  and  vice  versa,   a:  is  a  cog  wheel,  fitted 
loosely  to  a  turned  seat  on  the  shaft  e,  so  as  to  be  at  liberty  to  revolve 
freely  round,  independent  of  that  shaft.  It  is  connected  through  an  inter- 
mediate stud  wheel,  z  z,  with  a  wheel  y,  which  is  keyed  fast  on  the  bot- 
tom of  the  spindle,  r,  and  consequently  must  partake  of  any  variation  of 
motion  that  may  be  given  to  that  spindle,  s  s  are  cog  wheels  which  gear 
also  into  2;,  below  y  and  z.  These  wheels  are  mounted  on  short  spindles, 
vrhich  revolve  in  bearings  attached  to  the  water  wheel,  and  have  screws 
formed  on  the  lower  end;  one  of  which  is  seen  at  2,  fig.  1.  On  this  screw 
there  is  a  nut  with  two  projecting  ears,  which  are  embraced  by  the  forked 
end  of  the  horizontal  arm  of  the  bell  crank,  1;  the  vertical  aim  of  which 
is  connected  by  the  link,  4,  with  a  movable  adjusting  plate,  which  forms 
the  inside  of  the  jet  aperture  at  a.  It  will  now  be  obvious,  that  if  the  cog 
wheel,  a:,  be  made  to  revolve  in  either  direction,  the  wheels,  s  5,  with 
their  spindles,  will  revolve  accordingly;  and  by  the  action  of  the  screws, 
the  nuts  held  by  the  forked  ends  of  the  bell  cranks  wnll  either  ascend  or 
descend,  in  accordance  with  the  direction  of  the  motion  given  to  x;  and 
will  act  oh  the  adjusting  plates  through  the  agency  of  tlie  bell  cranks  and 
links,  so  as  either  to  push  them  outwards,  and  diminish  the  width  of  the 
jet  apertures,  gr  draw  them  inwards,  and  increase  that  width. 

Such  being  the  general  arrangement  of  the  parts  of  the  governor,  its 
action  may  be  thus  explained.  Assuming  3*7  revolutions  per  minute  to  be 
the  proper  speed  of  the  water  wheel,  and  also  the  proper  speed  for  the 
revolving  pendulum;  let  it  be  supposed  that  the  water  wheel  having  been 
put  in  operation,  is  making  37  revolutions  per  minute;  it  will  transmit  the 
same  speed  to  the  spindle  of  the  revolving  pendulum  through  the  equal 
sized  cog  wheels,  w  w^  and  draw  up  the  clutch  box,  A;,  and  also  the 
double  forked  lever  in  connexion  with  it,  to  the  exact  position  at  which 
fhey  will  stand  under  those  circumstances.  But  by  the  same  action  the 
fork  on  the  opposite  end  of  the  lever  will  push  down  the  clutch  box,  0, 
on  the  spindle,  r,  to  a  corresponding  distance.  In  this  state  of  things  the 
krer  is  supposed  to  stand  in  a  level  position,  holding  both  clutch  boxes 
out  of  gear  with  their  respective  loose  wheels,  m!  and  m,  as  represented 
in  fie.  o.  It  will  be  obvious  that  no  motion  can  in  this  case  be  transmit- 
ted from  the  spindle,  9,  to  the  spindle,  r,  and  consequently  no  motion 
em  be  transmitted  to  the  wheel,  x.  So  long  therefore  as  this  state  of 
ftings  continues,  no  change  can  teke  place  in  the  widths  of  the  jet  aper- 
tnres. 
Suppose  now  a  part  of  the  resistance  to  be  thrown  off  the  water  Nvh^el\ 
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the  speed  \vill  then  begin  to  increase;  but  the  moment  that  this  takes 
place,  the  balls  of  the  revolving  pendulum  will  by  their  increased  c€ntrir 
fugal  action  recede  further  from  the  centre  of  motion,  and  raising  up  the 
clutch  box,  ky  will  push  down  the  clutch  box,  o,  so  as  to  engage  the 
wheel,  m.  The  consequence  will  be,  a  speed  transmitted  through  the 
spindle,  r,  to  the  wheel,  a:,  as  much  greater  than  the  speed  of  the  water 
wheel,  as  the  wheel,  tI^  is  larger  than  the  wheel,  m.  But  the  wheel,  a:, 
being  free  to  move,  independent  of  the  water  wheel  shaft,  and  being 
driven  in  the  same  direction,  will  have  a  relative  motion  round  that  shaft 
precisely  equal  to  this  difference  of  speed.  For  instance,  should  this  dif- 
ference be  five  revolutions  per  minute,  the  wheels,  s  Sy  will  each  make 
five  revolutions  per  minute;  which  acting  through  the  arrangement  of 
parts  already  explained  on  the  adjusting  plates  at  c^  (2,  will  communicate 
to  them  an  outward  motion,  tending  to  increase  the  width  of  the  jet  aper- 
tures, and  this  action  will  condnue  until  the  water  wheel  resumes  its  proper 
speed;  when  the  lever  and  clutch  boxes  will  return  to  their  former  position, 
until  another  change  of  resistance  calls  for  a  renewed  action  of  the  go- 
vernor. 

Let  it  now  be  supposed  that  the  resistance  taken  off,  has  been  again 
put  upon  the  water  wheel,  and  it  wnll  be  seen  that  an  action  precisely 
similar  to  what  has  been  already  described  will  take  place,  but  in  a  con- 
trary direction.  The  wheel,  x,  will  then  have  a  relative  motion  in  a  con- 
trary direction  to  the  motion  of  the  water  wheel,  and  an  action  will  conse- 
quently be  transmitted  to  the  adjusting  plates,  to  draw  them  inwards,  and 
increase  the  width  of  the  jet  aperture. 


PJiotography  on  Giass.* 


Having  lately  had  my  attention  drawn  to  the  system  of  obtaining  pho- 
tographic pictures  on  glass,  I  was  led,  by  the  simplicity  of  ^he  process,  to 
make  some  experiments  upon  it,  in  the  course  of  which  I  have  succeeded 
in  still  further  simplifying  it.  As  it  is  highly  probable  that  many  of  your 
readers  are  interested  in  this,  as  well  as  other  branches  of  photography, 
I  subjoin  a  description  of  my  modifications.  I  shall,  however,  in  the 
first  place  give  a  sketch  of  the  mode  of  operating  which  I  believe  is 
generally  adopted  by  amateurs  as  being  the  simplest,  for  the  benefit  of 
such  of  your  readers  as  may  be  still  unacquainted  with  this  interesting  and 
beautiful  process.  It  is  as  follows  : — Having  precipitated  an  iodide  of 
silver  from  a  solution  of  its  nitrate,  by  adding  to  it  a  solution  of  iodide  of 
potassium  till  it  is  re-disolved.  A  little  of  this  solution  of  iodide  of  silver 
is  then  to  be  added  gradually  to  collodion  (a  description  of  which  is  given 
below,)  and  well  shaken  with  it.  After  settling,  this  mixture  is  ready  for 
use.  Having  procured  a  piece  of  plate-glass  of  the  size  required,  pour 
over  it  some  of  the  iodized  collodion,  allowing  it  to  spread  over  the  sur- 
face of  the  glass,  so  as  to  cover  it  completely;  and  then  to  flow  off  at  one 
of  the  corners.  After  a  little  practice,  this  becomes  very  easj,  and  a  fine 
even  coating  is  obtained.  The  iodized  plate  is  now  to  be  immersed  in 
a  solution  of  nitrate  of  silver,  30  grains  to  the  ounce  of  water,  till  the 
*  From  tli«  GlMgow  Practical  Mechanic's  Jouraal,  December,  1851. 
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solution  flows  evenly  over  its  surface,  and  it  is  then  ready  for  the  camera. 
After  removal  from  the  camera,  the  picture  is  developed  by  pouring 
over  it  some  of  the  following  mixture: — 

Pyro-gmHic  add, 8  gn. 

Glacial  acetic  acid,      .        «         • 1  drm. 

Water, 1  01. 

When  the  picture  is  sufficiently  developed,  it  is  first  washed  with  water, 
and  the  sensitive  coating  is  removed  by  means  of  a  strong  solution  of 
hyposulphite  of  soda.  It  is  then  to  be  washed  again  with  water,  and 
when  dry,  a  little  thin  varnish  may  be  poured  over  it,  to  protect  it  from 
being  rubbed  ofl*. 

I  now  come  to  describe  the  modifications  which  I  have  adopted,  and 
which  I  find  not  only  simpler,  but  productive  of  a  better  result  than  can 
be  obtained  by  the  process  which  I  have  described. 

The  first  of  these  relates  to  the  iodized  collodion,  and  was  suggested 
by  the  idea,  that  it  was  unnecessary  to  add  iodide  of  silver  to  the  collodion, 
as  the  addition  of  iodide  of  potassium  o/one,  on  immersion  in  the  nitrate 
of  silver,  would  form  the  required  coating  of  iodide  of  silver  upon  the 
glass.     On  trial  I  found  this  to  be  the  case. 

At  this  point  it  may  be  well  to  make  some  remarks  regarding  the  pre- 
paration of  the  collodion,  which  is  of  so  much  importance  in  this  process. 
It  is  made,  as  is  now  generally  known,  from  gun  cotton  dissolved  in 
sulphuric  ether.  There  is,  however,  considerable  difference  in  the  mode 
of  preparing  the  cotton  for  this  purpose.  I  find  the  most  certain  mode  of 
obtaining  very  soluble  cotton,  is  to  make  use  of  nitric  acid.  Equal  bulks 
of  sulphuric  acid  and  nitre  will  be  found  to  answer  very  well.  Let  the 
cotton  be  immersed  in  this  mixture,  and  well  saturated  with  it  for  about 
seven  or  eight  minutes;  then  let  it  be  taken  out,  and  thoroughly  washed 
in  water,  and  dried. 

We  now  arrive  at  the  iodizing  process,  which  may  be  simply  effected 
thus: — To  ;ittre  sulphuric  ether  add  about  ^th  of  its  bulk  of  alcohol,  then 
a  little  iodideof  potassium,  and  after  this  the  prepared  cotton;  let  these  be 
well  shaken  together  for  some  time,  and  then  allowed  to  settle.  Four  or 
five  grains  of  iodide  to  the  ounce  of  ether  will  be  found  sufficient. 

The  admixture  of  alcohol  to  the  ether  seems  to  be  necessary  in  preparing 
coUodioD  for  our  present  purpose,  as  it  will  be  found,  if  pare  ether  be 
employed,  that  little  6x  no  coating  will  be  formed  on  immersion  in  the 
nitrate  of  silver.  It  must,  at  the  same  time,  be  observed,  on  the  other 
handy  that  when  too  much  alcohol  is  added,  the  coating  will  be  too 
opaque,  preventing  the  light  from  penetrating.  Thus,  little  more  than 
die  surface  of  the  sensitive  coating  being  acted  upon,  it  is  impossible  to 
obtain  a  bold  picture.  It  is  difficult,  by  description,  to  point  out  the 
depth  of  coating  required,  but  a  very  little  experience  will  be  sufficient 
to  determine  this.  The  object  is  to  avoid  the  extremes  above  mentioned, 
viz.,  the  having  litde  or  no  coating  at  all,  and  the  having  a  coating  too 
opaque. 

From  the  diBicuItj  I  have  experienced  in  always  obtaining /mre  ether, 
(there  beinsf  often  a  considerable  quantity  of  alcohol  already  mixed  with 
It,)  I  have  bem  obliged  to  adopt  me  following  mode  of  preparing  iodized 
coUodioD.    Tolosof  ether  add  5  or  6  grs.  of  iodide  of  ]^a8^\iiik,  %sAl 
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shake  them  well  together  for  some  time;  after  settling,  the  iodized  ether 
should  be  poured  off,  and  some  of  the  prepared  cotton  added  to  it  tiD 
the  proper  consistency  is  attained.  Now,  prepare  a  solution  of  iodide  of 
potassium  in  alcohol,  and  add  this  to  the  iodized  collodion  till  the  coating 
formed  by  immersion  in  the  silver  solution  is  considered  sufficiently  deep. 
This  should  be  of  a  milk-like  appearance,  but  at  the  same  time  consider- 
ably transparent,  for  reasons  before  given.  By  this  means,  I  am  enabled 
Tvith  ease,  to  modify  my  collodion  so  as  to  obtain  any  depth  of  coating  I 
may  desire;  the  only  objection  attending  this  adulteration  being,  the  having 
to  pay  the  price  of  ether  for  so  much  alcohol,  which  every  one  knows  is 
considerably  cheaper.  My  next  modification  is  in  the  preparation  of  the 
developing  mixture.  It  will  be  noticed  that  pyro-gallic  acid  is  recom- 
mended for  this  purpose,  the  acetic  acid  being  added  to  prevent  the  pyro- 
gallic  from  attacking  the  parts  unaffected  by  light.  This,  in  common 
with  most  other  acids,  it  effects;  but  I  have  never  been  able  by  its  use  to 
obtain  a  pure  white.  From  this  circumstance,  I  was  led  to  try  the  effects 
of  other  acids,  and  found  nitric  acid  to  answer  my  purpose.  A  difficulty, 
however,  arose  in  the  nice  adjustment  required  in  the  proportions  of  the 
two  acids,  which  induced  me  to  try  another  well  known  developing 
agent,  sulphate  of  iron,  and  the  result  obtained  in  this  way  was  quite 
satisfactory.  The  proportions  in  this  case  seem  to  be  of  much  less  im- 
portance, so  that,  with  very  little  oare,  an  excellent  developing  mixture 
may  be  obtained.  I  subjoin  the  proportions  which  I  have  used  with 
success: — 

Sulphate  of  iron, 12  gre. 

Nitric  acid, 1  or  2  drop^ 

Water, 1  o«. 

If,  from  any  variation  in  the  strength  of  the  nitric  acid,  the  dark  parts 
of  the  picture  should  be  spoiled  by  the  action  of  the  sulphate,  the  addition 
of  a  little  more  acid  will  be  found  to  prevent  the  evil. 

By  means  of  the  above  modifications,  I  have  obtained  some  excellent 
results;  the  whites  of  the  picture  being  very  pure,  and  of  a  fine  metallic 
appearance,  much  resembling  frosted  silver.  H.  R. 

Glasgow  y  JVovember^  1851. 

[We  have  before  us  some  examples  of  our  correspondent's  productions, 
which  possess  an  amount  of  brilliancy  and  boldness  unknown  in  the 
ordinary  Daguerreotype  process.  Few  modern  arts  can  be  said  to  be 
in  ja  state  so  essentially  transitionary  as  Photography;  but  the  introduction 
of  glass  seems  to  promise,  in  its  results,  to  throw  all  previous  inventions 
into  the  shade. — Ed.  P.  M.  Journal. 
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Trial  Trip  of  the  U.  S.  SUamship  ''Fuliany    By  Chief  Enginter,  B.  F. 

IsHERWOoD,  V.  S.  Jfavy. 

Most  persons  who  feel  interested  in  matters  of  steam  navigation,  will 
remember  the  old  U.  S.  steamship  Fulton^  built  about  14  years  ago  at 
the  Brooklyn  Navy  Yard,  where  she  has  lain  since  that  time  a  periect  speci* 
men  oiux  utter  £ulure.    She  was  constmcted  for  a  war  sea  steamer,  with 
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which  view  she  was  fitted  with  two  horizontal  condensing  engines  of  60 
inches  diameter  of  cylinder,  by  9  feet  stroke;  the  engines  being  placed  on  the 
spar  deck;  each  engine  working  Us  own  paddle  wheel  independently ^  the  main 
shaft  not  extending  across  the  vessel.  Such  were  the  arrangements  by 
which  it  was  contemplated  to  make  a  marine  war  steamer  fourteen -years 
ago;  the  machinery  wholly  exposed  on  deck  to  shot,  and  rendered  almost 
useless  at  sea  by  the  absence  of  connexion  between  the  paddle  wheels,  so 
that  when  one  was  deeply  immersed  by  the  careening  of  the  vessel,  and  its 
engine  brought  to  a  stand  by  the  increased  resistance  thrown  upon  it, 
the  other,  being  by  the  same  operation  so  relieved  of  its  resistance  that  its 
engine  would  sgin  it  around  with  a  velocity  threatening  the  destruction 
of  the  machinerj'.  Moreover,  this  well  appointed  sea  steamship  carried 
fuel  but  for  three  or  four  days'  moderate  steaming.  The  Fulton  was  also 
fitted  with  old  fashioned  cumbrous  copper  boilers. 

In  January,  1851,  the  Chief  of  the  Bureau  of  Construction,  Equipment, 
anil  Repair  of  the  Navy  Department,  (Commodore  Chas.  Wm.  Skinner,) 
directed  the  present  Engineer  in  Chief  of  the  Navy,  (Gen.  Chas.  B.  Stuart,) 
tn  entirely  reconstruct  the  machinery  of  the  Fulton^  so  as  to  make  an 
c'tficient  war  steamer  of  her,  with  high  speed,  and  capable  of  carrying  a 
large  amount  of  fuel.  A  contract  was  accordingly  made  with  Mr.  H.  K. 
Dunham,  of  New  York,  and  all  the  parts  of  the  old  engines  that  could  be 
used  were  employed;  new  iron  boilers  were  constructed,  and  the  old  cop- 
per ones  being  sold,  contributed  principally  to  defraying  the  cost  of  the 
Dew  work. 

With  regard  to  the  hull,  no  alterations  were  made  except  to  the  bul- 
warks on  the  spar  deck,  and  to  the  internal  arrangements.  The  model 
of  the  hull  is  peculiar;  the  two  halves  from  the  amidship  section  being 
precisely  alike  and  having  the  water  lines  full;  a  model  in  all  respects  con- 
sidered very  unfavorable  for  speed.  It  was  not  changed,  however,  from 
motives  of  economy. 

The  vessel  as  now  finished,  together  with  the  machinery,  has  the  fol- 
lowing dimensions: 

Hull. 

Length  between  perpendiculars,    . 
Extreme  beam,  .... 

Depth  of  hold,       .... 
Burthen,        ..... 

)  forward. 
Draft  of  water  on  trial  trip,  >  mean, 

)  aft,      . 
Immerved  amidship  section  on  trial  trip,    . 
Displacement  per  inch  of  draft,  at  10  feet  draft, 
Rio. — Fore  top-sail  schooner. 
Fuel  carried  on  trial  trip, 
Fuel  carried  with  bunkers  and  bags  filled, 

^iroivx. 
One  condensing  inclined  engine. 

Diameter  of  cylinder,        .... 

Stroke  of  piston,  .... 

8pece  displacement  of  piston  per  stroke, 

8qaare  fiset  of  immersed  amidship  section  per  cubic  foot  of  space 

diaplMemcnt  of  piston  per  stroke,     «  8.115    *< 

Sqvue  Cwt  of  mmened  anudship  section  per  cubic  foot  of  space 
dispUeement  of  piston  per  stroke,  multiplied  bj  number  of 
strokes  (SO)  jMtrjDxoiile,  .  .  *.  .  0*\0^    "^ 


180  feet 

34 

"    9  inches. 

12 

ii 

750  tons. 

9  feet  6  inches. 

.     10 

({ 

10 

"     6       " 

29S  square  feet. 

. 

8  J  tons. 

220  tons  anthracite. 

275 

it 

.             . 

50  inches. 

.             . 

10  feet  4       " 

•             . 

140*9  cubic  iticU 
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Paddlx  Wheel. 

Overhang  fide  paddle  wheels  of  the  common  radial  kind. 

Diameter  of  wheel  from  outside  to  outside  of  paddles,  24  feet 

Length  of  paddles,  .  .  .  .  .        7  **    9  inches. 

Breadth  of  paddles,   .  .  .  .  .  1  «    6       «< 

Dipofpaddleaon  trial  trip,         .  .  .  .        3  *<    8       «< 

Number  of  paddles  in  each  wheel,    .  .  .20 

Areas  of  two  paddles,      •  .  .  .  .  23*25  square  fisel. 

Proportion  of  the  areas  of  -two  paddles  to  immersed  section 
of  hull,  .....  1*000  to  12-817 

BOILEBS. 

Two  iron  boilers  of  the  double  return  d^op  fliie  variety. 

Diameter  of  shells  (circular  shells  from  end  to  end,)      .  10  feet  6  inches. 

Length,       .  .  .  .  .  .  .      24    << 

Grate  surface,         (both  boilers,)  .  .  .  112  square  feet. 

Heating    "  «        .<  .  ;  .  .  2600  " 

Proportion  of  heating  to  grate  surface,     .  23,214  to  1000  « 

Proportion  of  heating  surface  per  cubic  foot  of  space  displace- 
ment of  piston  per  stroke,  .  .  .  18,453  « 
Proportion  of  heating  surface  per  cubic  foot  of  space  displace- 
ment  of  piston  per  stroke,  multiplied  by  number  (20)  of 
double  strokes  of  piston  per  minute,         .            .              0*923  << 

The  boilers  are  provided  with  two  fan  blowers,  48  inches  diameter,  to  be  used  if  necessai 
On  the  trial  trip,  it  was  impossible  to  ascertain  with  any  exactness,  what  the  consum 
tion  of  coal  was  during  the  steaming. 

PjCRFORMANCE. 

The  vessel  was  tried  in  New  York  harbor  and  outside  the  Hook,  Ja: 
uary  1st,  1852.  I  have  taken  from,  the  engineer's  log  of  the  trip,  tl 
speed,  steam  pressure,  revolution  of  the  wheels,  &c.,  between  poic 
where  they  continued  uniform,  and  the  disturbing  influences  of  wind  ai 
tide  were  but  slightly  felt  or  accurately  ascertained.  The  results  th' 
obtained  will  show  fairly  the  performance  of  the  vessel. 

At  11  h.  3  m.  A.  M.,  the  flag  staffs  on  Governor's  Island  and  Casi 
William  were  in  range;  at  11  h.  291  m.,  the  flag  staffs  on  Forts  Lafayel 
and  Hamilton  were  in  line;  time,  26|  minutes;  distance  per  Coast  Surve 
6*75  statute  miles;  steam  pressure  m  boiler,  25  lbs.  per  square  inch,  c 
off  f ths  stroke;  vacuum  in  condenser,  25  inches  of  mercury;  doub 
strokes  of  piston  per  minute,  22;  tide  slack;  weather  calm,  showTi  by  tl 
flags  drooping  on  their  staves. 

Speed  per  hour  hy  Coast  Survey  Chart,  .  .  15*283  statute  miles. 

^  *<        log  thrown  on  board,   13  knots  of6140  feet,  or  15-117  '* 

Slip  of  the  centre  of  reaction  of  the  paddles,  calculated  for  the 

15-283  statute  miles,        .....  15*45  per  cent 

Oblique  action  of  the  paddles,    .  .  .  .  .1 6-64       ** 

Sum  of  the  losses  by  the  paddle  wheel,  32*09       " 

Mean  eflective  pressure  on  the  piston  per  square  inch,  calcula- 
ted fdt  an  initial  cylinder  pressure  2  lbs.  less  than  boiler  pres- 
sure, and  for  a  back  cylinder  pressure  2  lbs.  greater  than 
condenser  back  pressure,      .....  32  pounds 

Actual  power  developed  by  the  engine,     ....       868-7  horses. 

In  continuation;  ran  to  S.  W.  Spit,  and  rounded  the  buoy  at  12h.  12 1 
P.M.;  time,  42.V  minutes;  distance,  9*25  statute  miles;  steam  pressure 
boiler  per  square  inch^  20  lbs.,  cut  ofi*  at  f  th  stroke;  vacuum  in  condensi 
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25  inches  mercury;  double  stroke  of  piston  per  minute,  19;  wind  and 
tide  same  as  before. 


iSpeed  per  hour  by  Coast  Survey  Chart, 
Slip  of  the  centre  of  reaction  of  the  paddlcs> 
Oblique  action  of  the  paddles. 


13-059  statute,  milcc. 

16*34  per  cent. 
16-64 


32-98 


(t 


tt 


25}  pounds. 
695-77  horsea. 


8um  of  the  losses  by  the  paddle  wheel, 
Mean  effective  pressure  on  the  piston  per  square  inch,  calcu- 
lated as  before,  ..... 
Actual  power  developed  by  the  engine,  . 

la  continuation;  passed  Sandy  Hook  at  12  h.  21  m.  P.  M.;  distance, 
2  00  miles;  time,  9  minutes;  steam  pressure  in  boiler,  30  lbs.  per  square 
inch,  cut  off  at  §th  the  stroke;  vacuum  in  condenser,  25  inches;  double 
strokes  of  piston  per  minute,  20^;  light  vrind  abeam,  and  ^  knot  per 
hour  head  current. 


Speed  per  hour  by  Coast  Surrey  Chart, 
To  which  add  for  current. 


13-333  statute  miles. 
0-581  «« 


Speed  per  hour  by  log  tiirown  on  board, 


13-914 

12|  knots  of  6140  feet, 
or  14-201  statute  miles. 
Slip  of  the  centre  of  reaction  of  the  paddlea  calculated  for 

the  13-914  statute  miles,      ....  17*39  per  cent. 

Oblique  action  of  the  paddfes,       ....     16-64         '* 


Sum  of  the  losses  by  the  paddle  wheel, 
Mean  efiective  pressure  on  the  piston  per  square  inch,  cal- 

lated  as  before,        ..... 
Actual  power  developed  by  the  engine,   . 


34-03 


iC 


34.07  poundi!. 
874-72  horses. 


In  continuation,  ran,  with  a  moderate  sea  on,  (now  steaming  at  sea,) 
to  the  Lightship,  and  was  abreast  of  it  at  1  h.  6  m.  P.  SI.;  moderate  wind 
a  little  aft  the  beam;  time,  45  minutes;  distance,  8*25  miles;  steam  pres- 
sure in  boiler,  27J  pounds  per  square  inch,  cut  off  at  §th  the  stroke; 
vacuum  in  condenser,  25  inches;  double  strokes  of  piston  per  minute,  20; 
Miad  on  beam. 


Speed  per  hour  by  Coast  Survey  Chart, 

Slip  of  the  centre  of  reaction  of  the  paddles. 
Oblique  action  of  the  paddles,     . 


1 1  statute  miles  of  5280  feet, 
or  9-459  knots  of  6 140  feet. 

33-06  per  cenl. 
%       16*64 


u 


49-70  « 

34*3  pounds. 

843-65  horses. 


Sum  of  the  losses  by  the  paddle  wheel. 
Mean  effective  pressure  on  piston,  calculated  as  before, 
Actual  power  disveloped  by  the  engine, 

It  will  appear  from  the  foregoing,  that  the  mean  sKp  of  the  paddles  in 
still  water  and  ealm  weather,  taken  from  the  first  two  computations,  is 

15'454-16*34\ 

^- 1 15-895  per  cent;  and  that  the  effect  of  a  light  wind  abeam 

^as  sufficient  to  increase  this  slip  to  17*39  per  cent,  in  still  water;  while 
the  effect  of  a  moderate  wind  abeam,  coupled  with  a  moderate  sea,  in- 
creased tbe  slip  up  to  33-06  per  cent. 

While  at  sea,  the  vessel  was  tried  under  canvass  alone  with  a  mode- 
nte  wind  on  the  quarter,  when  she  made  4^  knots  per  hour,  dragging  the 
^eeb,  which  were  stationary.  She  was  also  tamed  under  canvass  alone, 
leTerstDg  the  diivction  of  her  head  in  5  minutes. 
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The  accompanying  indicator  diagram  is  appended  to  show  the  working 
of  the  valves,  &c,;  the  cut-off  was  Sickel's,  and  momentarily  adjustable. 
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Steam  pressure  in  boiler  above  atmosphere  per  gauge,  32  lbs.;  vacuum 
in  condenser,  25  inches  of  mercury;  double  strokes  of  piston  per  min.,  22. 
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7%e  SUam  Jfavy  of  the  UnHed  States  novr  consists  of 

In.       Ft 
Mississippi,  Side  Wheel,  Double  Engines,  75  X   7  Refitting  at  Philada. 
Susquehanna,     "  "    •  70   x  10  East  India  Squadron. 

Powhattan,        "  "  70   x  10  Building  at  Norfolk. 

Saranac,  "  "  60   x   ft  Gulf  of  Mexico. 

San  Jacinto,    propeller,  *'  62^  X   4J  Mediterranean. 

Michigan,     side  wheel,  "  36    X   8  Lake  Erie. 

Fulton,  "  Single  Engine,   50   x  10^  Fitting  out  at  N  York. 

Princeton,  propeller,  double  "  56  X  3  •"*  "  Boston. 
Water  Witch,  side  wheel,  single  *'  36  x  6  Repairs  at  Washingt'n. 
Vixen,  "  t«-         «        36   x   6  Gulf  of  Mexico. 

Alleghany,    propeller,  double        ^^        6€i  x   4  Repairs  at  Norfolk. 

In  addition  to  the  above,  there  are  several  small  stean  vessels  (tenders) 
at  the  several  navy  yards,  that  could,  to  some  extent,  be  used  as  transports 
for  moderate  distances. 


Tfie  Holyhead  Steamers.* 

The  most  successful  effort  at  producing  fast  steamers  has  resulted  from 
the  competition  which  the  Board  of  Admiralty  induced  for  separate  de- 
signs for  four  steam  packets,  to  occupy  the  station  between  Holyhead  and 
Kingstown.    The  four  constructors  who  subjnitted  plans  for  these  vessels 

*From  the  Glasgow  Piactical  Mechmic's  Jouniil,  Ibr  Dooember,  1851. 


The  Holyhead  Sleamers, 
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ir  \Vm.  SjmonJs,  for  the  Caradoc;  Mr.  Oliver  Wm.  Lang,  of 
m  dock-yard,  for  the  Banshee;  Messrs.  Miller  and  Ravenhill,  for 
rwtUyn;  and  Mr.  John  Laird  of  Birkenhead,  for  the  St,  Columba. 
Uowing  table  states  the  principal  dimensions  of  these  vessels,  and 
me  other  information^  showing  their  active  and  relative  capabilities 
id. 


PARTICULARS. 

Caradoc. 

Banshee. 

LlRwcUyn. 

8t.  Columba. 

i>.     in. 

a.      in* 

A.     in. 

a.      in. 

1  between  perpendicula», 

193     0 

189     0 

190     0 

198     6} 

d  of  veMcl, 

26     9 

27     2 

29     6 

27     3 

li  over  {ladtllo- boxes, 

— 

49     6 

— 

43     6 

in  hold,      .... 

14     9 

14     9 

— 

Ifr    5 

-      .           C  forward, 
f  water.      |,^^        ' 

^ 

8  10 

9  2 

— 

9     2 
8     7} 

luplacement  in  tons, 

260 

270 

323 

272 

n  in  tons. 

662 

670 

654 

719 

*jtx  of  paddle  wheels. 

25     6 

25     0 

30     0 

28     0 

al  horse  power  of  engines, 

350 

350 

350 

350 

ber  of  c>-lindeT  in  inehes. 

74 

72 

68 

70 

I  of  stroke, 

6     0 

5     6 

4     4 

5     6 

tions  per  minute. 

28 

30 

27 

25} 

tl  of  paddle  wheel,  . 

8     0 

9     0 

8     6 

6     0 

psddle  wheel,     . 

— 

5     6J 

— 

5     6} 

f  paddle  wheel. 

— 

33     9 

30  10} 

27     0 

f  the  midship  section. 

— 

190     0 

___ 

»ccupied  in  making  shortest  ^ 

ige  between  HoIyhe;id  and  (^ 

h. 

m.    s. 

h.   m.    s. 

h.    m.    s. 

h..   m.    s. 

fstown,  from    Ist  Aug.   to  ( 
Dec,  1848,                           J 

4 

0      0 

3     26     0 

3     41     0 

3     56     0 

• 

i  knots  per  hour, 

14-0 

16-32 

15-2 

14-23 

1  miles  per  hour. 

1613 

18-80 

17-5 

16-37 

if  longest  passage. 

5 

52      0 

5     23     0 

5     28     0 

6     23     0 

1  knots  per  hour,    . 

9-6 

10-4 

10-24 

8-77 

1  miles  per  hour, 

10-94 

12-0 

11-79 

10-10 

10  time  of  passage, 

4 

30      0 

4       2  48 

4     15  30 

4     38  48 

1  knots  per  hour, 

12-45 

13-84 

13-10 

12-06 

1  miles  per  hour,     . 

14.34 

15-95 

15-10 

13-00 

* 

lbs. 

lbs. 

lbs. 

lbs. 

re  on  the  safety  valve. 

14 

14 

20 

14* 

»f  making  shortest  passage  ) 
1  let  Jan.  to  1st  March,  1849,  > 

h. 

m.   8. 

h.    Dk    s. 

h.    m*    8* 

h.    m.    s. 

3 

50     0 

3    36      0 

3     37     0 

4     8      0 

if  longest  passage. 

5 

16     0 

7   43    •O 

4     50     0 

6    30      0 

pa  time  of  passage  in  1848-9, 

4 

31    25 

4      3      8 

4       9  30 

4    40   42 

rt  time  of  passage,  from  1st  > 
.  to  1st  Oct,  iai9,               > 

3 

54     0 

2;   26      0 

3     36    0 

4     3      0 

{0  time  of  passage,  from  1st  > 
.  to  let  Oct.  1849,.                 ) 

4 

26     0 

4     3     0 

4      6    0 

4   40     0 

t  ordiaary  performances  of  these  four  packets,  as  well  as  their  per- 
uses especially  under  trial',  have  determined  their  relative  merits. 
aeiriee  is  one  that  demamis  at  aril  times  the  greatest  effort  that  ean 
de;  and  therefore  it  is  no  doubt  (^uite  fair  to  conclude  &at  they 
k>ne  all  that  they  are  capable  of  doings  and  that  the  following  order 
rit  is  strictly  eorrect:  Banshee j  first;  Lkwellyn^  second;  Caradoc ^ 
~~ '.  Cobunbaj  fomth.    It  will  be  observed  that  the  pressure  of  steam 


byMHg*  mw  made  in  a.  etate  of  weather  eo  had,  that  no  other  ateam  packet 
A«» iltcmpt  it  OB  that  da}c» 
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kept  up  was  the  same  (14  lbs.  on  the  valve)  in  all  except  the  Uewdlyn^ 
in  which  it  was  20  lbs.  Sufficient  time  has  elapsed  to  sanction  the  in- 
ference thus  drawn  of  relative  excellence  as  to  speed,  whilst  there  is  no 
doubt  that  each  of  them  bears  a  character  of  very  high  order. — Fincham. 


Remarks  on  the  Propeller  Steamship  S.  S.  Lewis. 

This  propeller  steamship  has  recently  arrived  in  Boston,  after  a  passage 
of  about  24  days  from  Liverpool,  20  of  it  being  expended  in  reaching 
Halifax,  where  she  arrived  short  of  fuel.  It  will  be  remembered  that  this 
vessel  was  constructed  in  this  city  during  the  past  season,  and  was  sold 
to  a  Boston  house,  to  run  from  thence  to  Liverpool.  She  left  there  some 
time  during  the  month  of  November,  and  made  the  passage  to  within 
300  miles  of  her  destination  in  11  days,  when  she  broke  the  blades  of 
her  propeller,  and  was  obliged  to  finish  the  trip  under  canvass.  On  re- 
ception of  this  news,  we  were  informed  that  she  had  made  this  passage 
against  head  winds  and  gales;  and  although  every  steamer  that  arrived 
from  Liverpool,  reported  strong  westerly  winds,  which  are  unusual  at 
that  season  of  the  year,  yet  we  find  from  the  reports  of  the  Lewis,  that 
with  her  the  winds  were  from  the  east;  a  most  singular  phenomenon,  to 
which  I  respectfully  call  the  attention  of  Lieut.  Maurey.  Very  soon  after 
the  arrival  of  the  Lewis  at  Liverpool,  the  following  card  appeared  in  the 
Public  Ledger  of  this  city: 

Propeliera  vs.  Side  Wheels. 

Messrs.  Editors — After  waiting  in  vain  for  some  days  for  some  abler  pen  than  mine  t» 
notice  the  great  triumph  of  the  "Propeller,"  in  the  case  of  the  unprecedented  passage  of 
the  "S.  S.  liewis/*  I  have  determined  that  it  should  not  pass  without  remark.  I  say  passage, 
for  although  some  three  hundred  and  odd  miles  were  yet  to  be  accomplished  at  the  time 
she  was  disabled,  yet  it  would  be  fair  to  infer  that  during  another  twenty-four  or  thirty 
hours  she  could  have  reached  her  destination,  had  she  not  met  with  the  accident.  Now, 
what  will  the  advocates  of  side  wheels  say  to  a  ship  of  her  size  and  limited  power,  on  her 
first  trip,  against  head  winds  and  gales,  making  the  passage  short  of  twelve  days?  Is  it 
irrational,  under  the  circumstances,  to  look  for  her  to  cross  the  Ferry  in  ten  days,  after 
making:  a  few  trips,  and  getting  every  thing  in  proper  trimi  I  think  not;  and  I  am  still 
more  confirmed  in  my  oft  expressed  opinion,  that  one-half  the  power  lavished  on  the  side 
wheel  ships  would  be  suflicient  to  keep  up  their  present  speed,  were  they  altered  to  pro- 
pellers. The  time  is  coming,  I  predicted  years  ago,  when  we  will  wonder  at  the  excesave 
prejudice  which  has  led  to  squandering  millions  of  dollars. 

Now,  gentlemen,  I  have  a  small  crow  to  pick  with  the  worthy  members  of  the  press.  If 
it  their  excessive  modesty  which  leads  them  to  overlook  all  home-made  productions  as 
soon  as  removed  from  the  limits  of  our  village?  If  this  feat  had  been  performed  by  a  Bri- 
tish ship,  all  England  would  applaud,  and  we  would  re-echo  their  laudations.  If  the 
"Lewis"  had  been  a  New  York,  Boston,  or  Baltimore  ship,  tho  news  of  her  trip  would 
have  been  paraded  with  encomiums  in  every  newspaper  far  and  near.  Why  cannot  or  inll 
not  the  conductors  of  the  Philadelphia  press  give  the  praise  that  is  fully  due  our  excellent 
mechanics,  and  our  enterprising  fellow  citizen,  R.  F.  l^oper,  the  projector  and  builder  of 
the  '^S.  8.  Lewis?^'  Certainly  they  all  deserve  it,  and  a  feeling  of  gratified  pride  would  be 
no  small  incentive  to  new  and  superior  productions*  M« 

And  it  is  wJth  this  article  that  I  have  to  do.  I  wish  to  show  to  the 
citizens  of  this  city  that  every  exaggerated  statement  of  this  kind  does  us 
an  injury,  and  that  a  proper  regard  for  truth  is  essential  even  in  reports 
of  steamers,  a  point  where  I  believe  it  is  not  generally  expected  to  be 
found  to  any  great  extent* 
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In  examiniDg  the  above  article  by  M.,  it  will  be  observed  that  he  state» 
io  eflect  as  follows: 

1st,  That  the  Lewis  is  a  large  ship  with  small  power. 

2d,  That  if  she  had  not  broke  her  propeller,  she  would  have  made  the 
passage  in  twelve  days,  against  head  winds  and  gales. 

3d,  That  she  will  cross  the  Ferry,  as  he  calls  it,  in  ten  days. 

4th,  That  half  the  power  lavished  on  side  wheel  steamers  would  enable 
them  to  maintain  their  present  rates  of  speed,  if  they  were  altered  to  pro- 
pellers. 

He  then  gives  it  as  his  opinion  that  the  time  is  coming,  which  he  has- 
often  predicted,  when  we  shall  wonder  at  the  excessive  prejudice  which 
lias  led  to  squandering  millions  of  dollars,  (on  side  wheel  steamers  I  sup* 
pose  he  means.)  Now,  the  man  who  deceives  himself  is  to  be  pitied,  but 
be  who  deceives  others  deserves  no  such  consideration.  To  which  class, 
does  M.  belong? 

The  following  statements  are  founded  on  fact: 

1st,  That  the  Lewis  has  as  much  power  as  most  side  wheel  steamers 
of  her  tonnage,  for  she  has  two  boilers,  21  feet  long,  11  feet  6  inches 
wide,  and  11  feet  2  inches  high,  containing  full  5600  fet^t  of  fire  surface; 
and  as  she  is  only  about  1150  tons  Custom  House  measurement,  it  follows 
that  she  has  nearly  5  feet  of  fire  surface  per  ton,  while  there  is  not  a  side 
wheel  steamer  out  of  the  port  of  New  York,  having  boilers  of  similar 
character,  that  has  as  great  a  ratio;  they  usually  have  from  3  to  4  square 
feet  per  ton.  The  amount  of  boiler  that  a  steamer  has  is  the  measure  of 
her  power. 

2d,  I  say  she  did  not  have  head  winds  and  gales  during  the  whole  of 
ber  passage,  or  any  considerable  portion  of  it;  for  the  reason  that  every 
steamer  coming  westward,  reported  heavy  head  winds,  (which  usually 
prevail  at  that  season  of  the  year,)  and  the  wind  does  not  blow  in  two 
opposite  directions  at  the  same  time;  and  also  because  on  her  return 
trip,  when  there  is  no  question  but  the  wind  was  ahead,  she  was  20  days 
in  reaching  Halifax.  Now,  both  accounts  cannot  be  correct,  (the  latter 
we  know  is,)  or  the  easterly  gales  and  head  winds  do  not  compare  with 
tliose  from  the  west. 

3d,  She  will  not  cross  the  Ferry  in  10  days,  for  she  no  doubt  did  her 
best  on  the  first  trip,  and  that  would  not  have  been  done  in  12  days,  even 
without  accident. 

4tb,  Half  the  power  of  a  side  wheel  steamer  put  into  a  propeller,  would 
not  enable  her  to  be  equal  in  speed  to  the  former;  on  the  contrary,  no 
propeller  can  be  found,  having  equal  power,  that  can  maintain  equal 
speed  to  a  side  wheel  steamer  at  sea,  and  no  line  of  propellers  can  be 
found  running  in  successful  competition  with  side  wheel  steamers.  By 
successful  competition,  I  mean  making  as  good  time,  or  obtaining  as  high 
rates  of  freight  and  passage  money. 

The  City  of  Philadelphia  has  for  the  past  few  years  been  noted  for  the 
number  of  propellers  that  have  been  built  here,  through  the  enterprise  of 
one  of  her  most  active  citizens;  they  are  righdy  considered  a  yaluable 
iddition  to  our  merchant  or  naval  service,  and  I  have  no  wish  to  say 
aught  against  them.  But  I  am  utterly  opposed  to  that  system  which 
makes  every  man  a  hero,  or  every  propeller  a  Pacific;  modest  merit  does 
not  blow  its  own  horn. 
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The  dimensions  of  the  S.  S.  Lewis  are  as  follows:^— Length,  225  feet; 
beam,  32  feet;  depth,  27  feet;  and  in  addition,  a  house  on  deck,  which 
is  too  great  a  depth  for  her  beam,  and  would  have  a  strong  tendency  to 
make  her  top-heavy  without  ballast,  and  no  successful*  steamer  can  be 
found  that  requires  ballast. 


8care,  3-16  in.  to  one  foot. 

Her  engines  are  two  in  number,  connected  at  right  angles.  Diameter 
of  each  cylinder,  60  inches;  length  of  stroke  40  inches.  The  crank  shaft 
carries  a  large  spur  wheel,  which  gears  iuto  a  pinion  on  the  propeller 
shaft,  and  drives  the  latter  If  revolutions  to  1  of  the  former.  The  pro- 
peller is  of  cast  iron,  of  the  following  dimensions  and  form: — Diameter, 
13  feet;  angle  at  hub,  30°;  angle  at  periphery,  50°;  pitch  at  periphery, 
34  feet;  pitch  at  hub,  11  feet.  Fulton. 


Improvements  in  the  Mantifaciure  of  Gas,* 

The  competition  which  has  of  late  years  sprung  up  in  the  supply  of  the 
important  article  of  gas  to  the  inhabitants  of  the  large  towns  of  the  United 
Kingdom,  has  not  existed  long  without  the  production  of  one  of  its  legi- 
timate eflects.  It  has  drawn  the  attention  of  parties  skilled  in  the  chemis- 
try of  gas  manufacture,  and  careful  observers  of  the  circumstances  under 
which  the  best  resuhs  are  obtained,  to  the  study  of  improved  methods  of 
treating  the  various  substances  capable  of  being  used  in  the  production 
of  gas;  and  the  first  fruits  are  visible  in  the  process  lately  patented  by 
Messrs.  Barlow  and  Gore,  which,  in  the  opinion  of  some  of  our  most 
experienced  gas  engineers,  is  destined  to  produce  a  speedy  revolution 
in  the  manufacture  of  gas,  and  materially  to  diminish  the  cost  of  its  pro- 
duction. 

The  processes  are  based,  1st,  Upon  an  improved  method  of  rendering 
luminous  the  gases  resulting  from  the  perfect  decomposition  of  water  or 
steam;  and,  2d,  Upon  the  conservative  influence  which  hydrogen  exer* 

*FTom  the  London  Mining  JouTnal,  No.  845. 
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cises  in  protecting  the  matter  upon  which  the  illuminating  power  of  gas 
depends  from  decomposition  by  heat. 

The  first  has  been  attempted  by  Donovan,  Manby,  White,  Webster, 
aid  others,  with  dubious  and  disputed  success.  Their  failures  are  all 
traceable  to  the  same  sources — first,  to  the  impossibility  of  insuring  the 
complete  decomposition  of  the  water  or  steam  by  any  of  the  means  em- 
ployed by  them,  and  to  the  consequent  production  of  a  large  quantity  of 
vapor,  exercising  a  fearfully  destructive  influence  over  the  carbonaceous 
natter  undergoing  decomposition  for  the  purpose  of  rendering  the  water 
gases  luminous;  and,  secondly,  to  the  presence  in  the  water  gases  of  from 
10  to  15  per  cent,  of  carbonic  acid,  the  injurious  effects  of  which  upon 
the  flame  need  not  be  here  further  alluded  to,  and  the  expenses  of  ab- 
stracting which  by  any  of  the  ordinary  methods  are  so  considerable  as 
materially  to  augment  the  cost  of  manufacture,  besides  diminishing  the 
Tolume  of  saleable  gas.  The  present  patentees  propose  to  obviate  these 
difficulties  by  first  condensing  the  water  gases,  so  as  to  deprive  them  of 
all  excess  of  vapor,  and  then  to  pass  them  through  a  heated  retort  con- 
taining carbonaceous  matter,  by  which  the  whole  of  the  carbonic  acid  gas 
will  be  converted  into  twice  its  bulk  of  carbonic  oxide  gas,  and  the  pure 
hydrogen  and  carbonic  oxide  gases  in  equal  volumes,  free  from  carbonic 
acid,  are  afterwards  admitted  in  rec^ulated  quantities  into  retorts  where 
carbonaceous  matter  is  undergoing  clistillation  or  decomposition,  and  by 
which  they  are  rendered  highly  luminous.  The  conservative  effect  of 
hydrogen  upon  defiant  gas  has  not,  we  believe,  hitherto  been  noticed  by 
chemists.  It  may,  however,  be  demonstrated  by  the  following  very  simple 
experiment: — If  olefiant  gas  be  passed  through  a  red-hot  tube,  the  car- 
boa  will  be  deposited,  and  the  gas  be  thereby  converted  into  light  car- 
buretted  hydrogen,  a  gas  of  very  low  illuminating  power.  If,  however, 
hydrogen  be  added  to  the  olefiant  gas,  the  same  process  may  be  repeated 
without  causing  any  deposition  of  carbon,  and  with  only  a  diminution  of 
illuminating  power  in  the  mixed  gases,  due  to  the  increased  volume  of 
the  non-illuminating  gas — hydrogen. 

The  practical  effect  of  this  property,  when  applied  to  gas  making,  is 
to  reduce  the  quantity  of  condensible  products,  such  as  tar,  &c.,  and 
entirely  to  prevent  the  deposit  of  carbon  on  the  interior  surfaces  of  glass 
retorts. 

The  importance  of  these  discoveries  will  be  readily  understood,  when 
we  state  that  the  experience  of  the  patentees  leads  them  to  the  conclusion 
that  upwards  of  fifty  per  cent,  may  be  added  to  the  volume  of  gas  yield- 
ed by  all  descriptions  of  materials  ordinarily  used  for  that  purpose,  with- 
out any  diminution  of  the  illuminating  power,  so  that  15,000  cubic  feet 
will  be  the  probable  future  produce  from  one  ton  of  Newcastle  coal,  and 
75,000  cubic  feet  of  London  gas  from  the  same  quantity  of  Boghead 
Ouinel,  the  ashes  from  which  are  further  stated  to  be  the  best  material 
known  for  the  manufacture  of  alum;  the  residue,  after  the  abstraction  of 
the  alumina,  being  also  valuable  for  the  manufacture  of  pottery,  porce- 
Un,  and  glass,  and  as  a  dentifrice,  a  polishing  powder,  ana  decolorant — 
tmly  we  nve  in  an  age  of  invention  and  wonders.  We  may  add  that  the 
Chartered  Gas  Company  of  London,  the  patriarch  of  gas  companies,  have 
ipeed  with  the  patentees  for  licenses  to  use  the  processes  at  all  their-, 
loiks. 
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On  the  Friction  of  Marine  Engines.    By  J.  V.  Mebhick. 

In  the  calculations  deduced  from  experiments  for  ascertaining  the  power 
employed  in  the  propulsion  of  steam  vessels,  it  is  important  to  determiDe 
the  loss  in  utilized  effect,  resulting  from  the  friction  of  the  engine.  This 
loss  has  been  variously  stated  by  different  authors,  who  have,  however, 
«o  far  ^is  I  am  aware,  given  only  approximate  estimates,  without  cal- 
'culating  it  from  known  data.  Exact  results  cannot,  it  is  true,  be  obtained, 
because  the  condition  of  the  "journals"  or  rubbing  surfaces  varies  so 
constantly,  whether  from  improper  keying  up,  or  imperfect  lubrication, 
that  the  same  engine  would  give  very  different  coefficients  at  different 
times.  It  would,  however,  be  interesting  to  inq\iire  what  is  the  friction 
incident  to  a  normal  state  of  affairs,  and  upon  that  basis,  make  allowances 
according  to  the  circumstances  of  any  special  case. 

The  losses  consequent  upon  friction  may  be  stated  as  follows:  1st,  the 
friction  on  the  rubbing  surfaces  depending  on  the  weight;  2d,  the  friction 
and  resisfance  of  the  air  to  the  moving  parts;  these,  with  the  force  required 
to  work  the  air  and  feed  pumps,  and  the  valves,  with  the  friction  of  these 
forces,  make  up  a  suoi,  which  expresses  what  is  called  the  "power  to 
work  the  engine  without  load."  If  to  this  we  add,  3d,  the  friction  of  the 
load  put  upon  the  engine,  we  shall  have  expressed  all  the  deductions  to 
be  made  from  the  gross  power  developed  by  a  marine  engine,  in  order  to 
find  that  transmitted  to  the  wheels  or  propeller. 

Of  these  causes  of  loss,  the  (2d)  resistance  of  the  air  to  the  moving 
parts,  is  too  trifling  to  enter  into  a  calculation  of  practical  value.  That 
of  the  air  pump  varies,  of  course,  with  the  head  against  which  the  waste 
water  is  discharged,  with  the  vacuum  attained,  etc.;  but  as  an  average 
for  marine  side  lever  engines,  upon  which  form  the  present  calculation 
is  based,  (when  steam  is  expanded  two  to  three  times,)  it  has  been 
found  by  indicator  diagrams,  to  vary  from  6  to  7  pounds  per  square  inch 
of  area  of  the  air  pump.  When  the  latter  has  a  capacity  of  Jth  the  cylin- 
der, the  resistance  in  pounds  per  square  inch  of  cylinder  piston  would 

^®  ^""^^ — 9     9 "^^'BS;   since  the  air  pump  piston  makes  but  one 

working  stroke,  while  that  of  the  cylinder  performs  two.     If  the  ratio  of 
capacities  be  -22,  then  r=J'^^'^  =0-715,  and  if  -24,  then  r^^'^^'^ 

=0-78;  if  only -18,  r=: — =-685.     Hence  it  may  be   stated  in 

general  terms,  that  the  mean  resistance  caused  by  the  air  pump,  is  -^^ 
pound  per  square  inch  of  the  steam  piston. 

The  friction  of  journals  was  found  by  Morin,  {Lecons  de  Mecamqm 
Praiiquey  Ire  Partie,)  to  be  unaffected  by  the  velocity  and  extent  of  sur< 
face,  and  dependent  simply  on  the  pressure.  The  coefficient  is  stated  tc 
be  '05  the  pressure  when  lubrication  is  constantly  applied,  and  •075 
when  it  is  renewed  from  time.  As  the  latter  is  generally  the  case,  wc 
diall  employ  that  coefiScient. 
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The  power  required  in  a  given  time,  to  overcome  the  friction  of  any 
journal,  will  therefore  be  die  product  of  this  coefficient,  by  the  mean 
pressure  exerted  upon  it,  and  by  the  distance  passed  over  by  a  point  in 
the  circumference  of  the  journal  during  that  time.  Hence,  the  greater 
the  diameter  of  a  journal,  other  things  being  equal,  the  greater  will  be 
the  frictioB,  because  with  the  same  angular  motion,  a  pomt  in  the  cir- 
cumference passes  over  a  greater  distance. 

In  calculating  the  friction  without  load,  I  shall  take  for  an  example 
a  ade  lever  engine  of  72  inch  cylinder,  8  feet  stroke,  of  which  I  have 
the  weights;  a  similar  process  may  be  applied  to  any  olber  description  of 
engine  with  equally  correct  results. 

in  this  instance,  if  D  represents  the  diameter  of  the  cylinder,  that  of 
the  main  daft  journals  is  0*2  D;  outboard  journals,  0*14  D;  crank  pins, 
0*125  D;  end  beam  pins,  0*084  D;  air  pump  beam  pins,  0-06  D;  side 
lever  centres  0*167  D;  the  angular  motion  of  the  side  lever  during  a*double 
stroke  is  0-28  x  circumference;  hence  the  distances  passed  over  during  that 
time  will  be  respectively — end  beam  pins,  '28  x  3*1416  x  '084  D==0*074 
D;  main  journals,  3*1416  x  •2D=0*63  D;  outboard  journal,  S==0-44  D; 
crank  pin=0*39  D;  side  lever  centre,=0*145  D;  air  pump  beam  pins= 
0053  D. 

The  weights  in  round  numbers  are,  on  the  outboard  journals,  62,000  lbs., 
main  journals,  31,000;  crank  pin,  4000;  cross  tail  pms,  12,000;  side  rod 
ins,  16,000;  air  pump  pins,  6000,  and  on  the  side  lever  centres,  56,000. 

e  friction  of  weight  will  therefore  be,  (remembering  diat  I>==6  feet,) 

Mainjoomals,  -075x81,000         X*63    Dr=r  8790  lbs.  lbs. 

Oatboard  journtlt,  **  X  62,000         X*4*    "  —12276  «       21,066  «• 

Crank  pin,  weight,  "  X  *,000         X*39    "—     702  « 

•'       «  previous  fricUon "  X21,066-r-16x'39    «  —     232  «  934" 

Crow  taU  pina,  weight,  «  X  12,000         X*074  «  —    400  « 

**       «     prctions  friction,      "  X  2,000-:- 16x -074  «  —      46  "  446  « 

Air  pump  pins,  weight,  "  X   6,000  *       X*053  •<  —     138  «  138  ** 

8iderod        "        "  "  XI 6,000         X.074 «  —     533" 

"       "        previousfriction,"  X   2,44 6-^16  X -074"  —      47"  580" 

Side  lever  centres,  weight,         "  X  56,000         X*l*5  "  —  3660  " 

"  previoua  friction  «  X  44,992 1- 16  X*146  "  —     184  "        3,844  " 

Whole  friction  for  a  double  stroke,  27,008 

Therefore,  the  power  required  to  be  developed  by  the  engines=area 
of  cylinder  xtvrice  stroke  x  a;,=27008,  and  a:=pressure  in  pounds  per 

27  008 
iquare  inch  of  piston=j^r=Y — Th^*^9  ^^  allowing  for  imperfect  lubrica- 
tion, say  JJ-pound. 

To  this  must  be  added,  the  friction  of  packing  in  the  cylinder  and 
pamps;  an  element  yery  diflScult  to  fix  upon,  as  it  depends  entirely  on 
tbe  description  and  condition  of  the  packing  employed.  In  the  absence 
of  direct  experiment,  observation  induces  me  to  believe  that  this  friction 
in  well  kept.packing,  does  not  exceed  frora'^  to  1  pound  per  square  inch 
of  rol^bing  surface,  which  on  a  72  inch  cylinder  with  rings  6  inches  deep, 
would  amount  to,  firom  615  to  1230;  in  tibat  case",  the  area  of  piston,  being 

4071,  tbe  pressure  required  would  bej^  to       ^=015  to  0-30  lbs.  For 
file  air  pump,  the  same  assumption  would.give  per  square  inch  of  its  atea^ 
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0-22  to  0-43,  which  by  -21  (ratio  of  capacities,)=0046  to  0-092  lbs.  on  the 
steam  piston.    Finally,  the  friction  of  the  power  required  to  work  the  air 
pump  is  almost  inappreciable,  (about  ^^^th  of  a  pound  per  square  inch,) 
and  may  be  neglected  without  serious  error. 
Summing  up  these  elements  we  have, 

1.  Power  to  work  the  air  pump,       .  .  .  0-685  to  0*780 

2.  Friction  of  weight,  ....      0-500  ^   0-600 

3.  "  cylinder  packing,        .  .  0-160  «  0-300 

4.  **  air  pomp  packing,  .  .  .      0-046  **   0H)9S 
6.  Power  to  work  balance  valves,  ^ 

Friction  of  Parallel  motion,       >  say  0-169  **   0«178 

Resistance  of  the  air,  dec  )  ' 

To  work  the  engine  without  load,  1-460  **    1-850 

Mean ^ =1'65  pounds  per  square  inch.     If  the  journals  were 

kept  constantly  lubricated,  as  is  the  case  when  automaton  lubricators  are 

•50X*05 
employed,  the  friction  of  weight  would  be  only  =-33,  and  the 

{pressure  would  be  reduced  to  1*65 — •17=1 '48  pounds  per  square  ipch. 
t  th(  refore  appears  to  me  that  1*75  and  1*50  pounds  would  be  a  just  allow- 
ance in  these  two  cases  respectively. 

There  now  remains  to  be  considered,  the  value  of  the  friction  of  any 
load  which  may  be  put  upon  an  engine  of  this  description.  It  would  be 
a  tedious  operation  to  obtain  this  with  perfect  accuracy,  because,  begin- 
ning at  the  cylinder  with  a  given  pressure,  the  friction  of  the  several  parts 
would  gradually  diminish  it,  until,  arriving  at  the  shaft  journals,  it  would 
be  less  oy  the  whole  friction  of  the  engine.  But  it  may  be  found  with 
suflBcient  exactness  for  our  present  purposes,  as  follows: 

Calling  P=the  mean  pressure  on  the  piston,  over  and  above  that  re- 
quired to  work  the  engine  without  load,  and  A=the  area  of  the  cylinder 
in  inches,  then,  as  D=56  feet. 

Friction  on  side  rod  pins        =  *075  APxO-74    D=-0333AP 
"  crosstail  pins        =         APXO-74    **    -0333  " 

"  side  lever  centres  =      2  APXO-145  "    -1305  " 

crank  pin  =  ^r^,  APxO-39    **    -1118*' 

main  journals        =  ^^.^  APXO-63     "  J^13  " 

Total  friction  during  a  double  stroke,  4902  ** 

But  as  the  whole  power  developed  in  this  time  is  APX2S  (S=8)=  16AP, 

•4902 
therefore,         -=0'0307,  the  proportion  of  the  whole  power  employed  in 

overcoming   friction    of  load,  or  if  automaton    lubricators  be    used, 

•05 
•0307X.^y=^==00205,  or  two  per  cent.     When  it  is  recollected  that 
*u  I  o 

this  calculation  is  based  upon  perfect  keying  up,  and  proper  lubrication, 

points  which  are  generally  not  so  well  looked  to  as  they  should  be,  it  does 

not  appear  that  4  and  5  per  cent.,  respectively,are  far  from  the  true  value 

of  friction  in  ordinary  cases. 

The  friction  of  any  other  form  of  engine  might  be  calculated  in  the  same 

manner,  and  I  think  a  comparison  would  show  that  the  side  lever  engine 

is  not  qiAiie  so  much  behind  some  others  in  this  point  of  view,  as  has  been 

commonlj  supposed. 
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Sleam  Marine  of  the  United  Staks.* 

At  the  last  session  of  Congress,  the  Senate,  by  resolution,  directed  the 
Secretary  of  the  Treasury  to  collect  and  report  statistics,  exhibiting  offi- 
cially the  External  and  Internal  Stejim  Marine  of  the  United  States.  Wil- 
liam D.  Gallagher,  Esq.,  v^as  commissioned  to  obtain  the  Inland,  and 
Professor  E.  L'.  Mansfield  the  External;  and  most  faithfully  and  ably  have 
ihey  discharged  the  arduous  duty.  The  a^egate  results  far  exceed,  in 
magnitude  and  importance,  the  most  extravagant  estimates  and  anticipa- 
tions. These  reliable  facts  and  statistics  were  reported  to  the  Senate  on 
Thursday  last,  by  the  Secretary  of  the  Treasury.  We  take  the  subjoined 
statements  from  that  Report: 

The  Steam  Marine  of  the  United  States,  on  the  Atlantic  and  Pacific 
Coasts  and  the  Gulf  of  Mexico,  is  as'follows: 

From  Passamaquoddy  Bay  to  Cape  Sable,  there  are  46  ocean  steamers; 
274  ordinary  steamers;  65  propellers,  and  80  ferry  boats.  Tonqage, 
154,270  tons.  High  pressure  steamers,  116;  low  pressure,  342.  Number 
of  officers  and  crews,  8,348.  Passengers  annually,  33,114,782.  Average 
miles  traveled,  8,118,989.  These  statistics  refer  to  the  year  ending  July  1, 
1851. 

The  steam  marine  on  the  Gulf  of  Mexico,  from  Cape  Sable  to  the  Rio 
Grande,  consists  of  12  ocean  steamers;  95  ordinary  steamers;  2  propellers. 
Tonnage,  23,244.  High  pressure,  97;  low  pressure,  10.  Number  of  offi- 
cers and  crews,  3,473.  Passengers  during  the  year,  148,700.  Number  of 
miles  traveled,  1,360,380. 

llie  steam  marine  on  the  Pacific  Coast  consists  of  37  ocean  steamers; 
13  ordinary  steamers.  Tonnage,  34,986.  High  pressure,  3;  low  pressure, 
47.  Officers  and  crews,  1949.  Average  miles  traveled,  79,209. 

The  aggregates  of  the  external  steam  marine  are: 

Ocean  steamers,  96;  ordinary  steamers,  382;  propellers,  67;  ferry  boats, 
80.  Total,  625.  Total  tonnage,  212,500.  High  pressure,  213;  low  pres- 
sure,  412.  Officers  and  crews,  11,770.  Annual  passengers,  33,342,846. 
Of  the  annual  passengers,  24,009,550  were  by  ferry  boats. 

The  Shipwrecks  m  the  United  States,  on  the  Atlantic  and  Pacific 
Coasts  and  Gulf  of  Mexico,  during  the  year  ending  July  1, 1851,  were  50 
ships,  59  brigs,  190  schooners,  9  sloops,  and  20  steamers.  Total,  328;  of 
which  278  were  by  tempest,  14  by  fire,  15  by  collision,  19  by  snags,  and 
2  by  explosion.  Tne  number  of  lives  lost  was  318. 

The  **human  movement,"  by  steamboat,  on  the  principal  tide  water 
lines  was  as  follows: 

No.  ofPan'n. 

On  Long  Tiland  Sound,              .....  dOS,397 

On  Hodson  River,                ......  995,100 

Between  New  York  and  Philadelphia  by  Steamen,  840,000 

On  Potomac  and  Jamea  Rivera  and  Cheaapeake  Bay,          •  422,100 

QolfofMexico,               ......  169,608 

Pacific  Coait,           .......  79,209 

In  26  Districts  on  the  Atlantic  Coast,  there  were  160  vessels  lost, 
valued  at  $1,559,171,  and  on  which  insurance  was  paid  to  the  amount 
of|968,350. 

,  *  ftma  die  New  Torii  Trftone,  January  S8, 1862. 
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In  New  Yotky  the  marine  insurance  paid  was    .  .  .    $  3^20,161 

In  Philadelphia,        .......       906,616 

In  Boston,  .......  654,965 

The  total  marine  (not  inland)  insurance  paid  during  the  year  is  esti- 
mated at  $6,227,000. 

The  Inland  Steam  Marine  of  the  United  States  comprises  three  grand 
divisions — the  Northern  Frontier,  the  Ohio  Basin,  and  the  Mississippi 
Valley: 

Steamers.  Tonnage.  OiBcers  die  Crew.  Passengers. 
The  Northern  Frontier  has     •  164  69,165  2,855  1,513,390 

The  Ohio  Basin,      .  .348  67,601  8,338  3,464,967 

The  Mississippi  VaUey,  255  67,957  6,414  863,593 

Total,'  .  •         765  204,723  17,607  6,860,950 

Of  the  passengers,  2,481,916  were  by  ferry  boats,  and  in  addition  to*  the 
ftbove,  there  were  1,325,911  passengers  by  railroads,  86,000  by  canals, 
and  27,872  by  stages,  on  the  Northern  Frontier  line  of  travel,  and  265,936 
raibroad  and  28,773  stage  passengers  on  the  Ohio  Basin  line. 

Travd  to  and  frQm  Inland  Commercial  Centres, 

Pittsburgh  (last  year),    ......  466,856 

St.  Louis,     .........  367,795 

Bufialo,  .......  622,423 

Chicago,      ......  .  .  199,883 

Total,         .  .  .  .  .  .  .  1,656,957 

The  resident  population  of  these  four  cities  is  but  217,966. 
The  travel  to  and  from  Buffalo  ^'comes  and  goes''  as  follows: 

By  ordinaiy  steamers,     .            .            .            .            .            •  1 57,257 

Propellers,                .......  14,300 

Ferry  Boats,       .......  26,280 

Bu£^o  and  Rochester  Raihroad,       .             .            .            .            «  262,386 

Niagara  Railroad,            .....•«  119,200 

£rv»  Canal,              ...........  43,000 


Totalv  .  '         .  .  .  •  .  .  622,423 

St.  Louis  has  131  steamers;  New  Orleans,  109;  Detroit,  47;  Buffalo, 
42;  Pittsburgh,  12.  During  eight  years,  ending  July  1, 1851,  the  tonnage 
in  the  Bufialo  District  has  increased  19,217  tons;  m  Presque  Isle,  2778; 
Cuyahoga,  4563;  and  in  Detroit,  14,416.  The  steamboat  tonnage  of  the 
Upper  Lakes  has  more  than  quadrupled  in  eight  years,  and  oa  the  Mis- 
sissippi Valley  it  has  doubled  in  nine  years. 

The  steamboat  disasters  on  the  Mississippi  and  tribntaries  since  the 
introduction  of  steam  to  the  year  1848,  are,  by  collision,  45;  fire,  104; 
snags,  469— total,  618.  The  original  cost  of  the  boats,  $9,899,748;  defi- 
ciency in  value,  $5,176,757;  final  losses,  $4,719,991.  The  loss  in  1849 
is  stated  at  $2,000,000. 

Losses  on  the  lakes  and  rivers  during  the  year  endiag  July  1, 1851,  by 
tempest,  ^;  &re,  30;  collision,  18;  snags,  32.  Persons  lost  on  the  lakes, 
87,  and  on  the  rivers,  628— total,  695. 

The  average  toKsage  of  Lake  steamers  is  437  tons;  of  the  Ohio  Basin, 
.206;  and  of  £e  MTissittippi  Valley,  273. 

Of  the  558  ordinary  steamers  on  the  rivers,  317  are  enrolled  in  the  Dis- 
iricttf  of  the  Ohia  Bawi,^  vui  241  ux  those  of  the  Mississippi  Valley. 
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Of  the  147  ordinary  stean>ers  and  propellers  on  the  Lakes,  31  are  en- 
rolled on  the  Lakes  Champlain  and  Ontario  and  the  St.  Lai^rence,  66  on 
Lake  Erie,  and  60  at  Detroit  and  the  Lakes  above. 

Of  the  164  steam  vessels  on  the  Lakes,  105  are  ordinary  steamers,  52 
arc  propellers^  and  43  are  ferry  boats. 

Of  the  601  steam  vessels  on  the  rivers,  558  are  ordinary,  and  43  are 
ferry  boats. 

With  but  two  very  slight  exceptions,  there  is  an  uninterrupted  line  of 
»team  navigation  from  the  waters  of  the  Gulf  of  St.  Lawrence  to  those  of 
he  Gulf  of  Mexico — a  distance  of  about  28,000  miles,  and  upon  which 
s  employed,  for  the  purposes  of  trade  and  travel,  a  steam  tonnage  of 
X),166  tons.  The  Ohio  Basin  forms,  of  itself,  a  cross  seetion  of  about 
1100  miles  in  length. 

The  steam  marine  of  Great  Britain  and  her  dependencies  is  stated  to 
tonsist  of  1184  boats,  with  142,080  tonnage;  while  the  inland  steam  ma- 
ine  of  the  United  States  consists  of  766  boats,  with  a  tonnage  of  204,613 
ons — showing  that,  exclusive  of  the  steam  tonnage  of  the  Atlantic  and 
i^acific  seaboard  and  the  Gulf  coast,  the  inland  steam  tonnage  exceeds 
hat  of  Great  Britain  and  her  dependencies  by  62,533  tons. 


Jn  the  Production  of  ImtarUaneous  Photograpldc  Imager.     By  H.  F. 

Talbot.* 

It  will  probably  be  in  the  recollection  of  some  of  your  readers  that  in 
he  month  of  June  last  a  successful  experiment  was  tried  at  the  Royal 
nstitutioiv,  in  which  the  photographic  image  was  obtained  of  a  printed 
laper  fastened  upon  a  wheel,  the  wheel  being  made  to  revolve  as  rapidly 
s  possible  during  the  operation. 

From  this  experiment  the  conclusion  is  inevitable,  that  it  is  in  our  power 

0  obtain  the  pictures  of  aH  moving  objects,  no  matter  in  how  rapid  motion 
bey  may  be,  provided  we  have  the  means  of  «{^aen%  illuminating  them 
rith  a  sudden  electric  flash.  But  here  we  stand  in  need  of  the  kind 
ssistance  of  scientific  men  who  may  be  acquainted  with  methods  of  pro- 
lucing  electric  discharges  more  powerful  than  those  in  ordinary  use. 
Vhat  is  required  is,  vividly  to  light  up  a  whole  apartment  with  the  dis- 
harge  of  a  battery: — ^the  photographic  art  will  then  do  the  rest,  and  depict 
rhatever  may  be  moving  across  the  field  of  view. 

I  had  intended  to  communicate  much  earlier  the  details  of  this  experi* 
lent  at  the  Royal  Institution,  but  was  prevented  from  doing  so  at  the 
Ime, — and  soon  afterwardis  I  went  on  the  Continent  in  order  to  observe 
lie  total  solar  eclipse  of  the  28th  of  July.  This  most  interesting  phe« 
omenon  I  had  the  pleasure  of  witnessing  at  the  little  town  of  Marienburg, 

1  the  north-eastern  comer  of  Plrussia.  The  observations  will  appear,  I 
clieve,  in  a  forthcoming  volume  of  the  Transactions  of  the  Royal 
Lstronomical'  Society.  Among  other  things,  I  was  enabled  to  make  a 
atis&ctoiT  estimate  of  the  degree  of  darkness  during  the  total  obscura- 
icNii  which  praved'  to  be  equal  to  that  which  existed  one-htnir  after  sunset 
he  same  evening,  the  weather  being  during  that  evening  peculiarly  serene, 
9  as  to  dlo w  of  a  just  comparison. 

*  From  the  London  Athencam,  DlBcember,  1861. 
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This  Continental  journey  having  effectually  interrupted  my  photographic 
labors,  I  have  only  recently  been  able  to  resume  them.  I  shall,  therefore, 
now  proceed  to  describe  to  you  exactly  the  mode  in  which  the  plates 
were  prepared  which  we  used  at  the  Royal  Institution:  at  the  same  time 
not  doubting  that  much  greater  sensibility  will  be  attained  by  the  efforts 
of  the  many  ineenious  persons  who  are  now  cultivating  the  art  of  pho- 
tography. And  it  is  evident  that  an  increased  sensibility  would  be  as 
useful  as  an  augmentation  in  the  intensity  of  the  electric  discbarge. 

The  mode  of  preparing  the  plates  were  as  follows: — 

1.  Take  the  most  liquid  portion  of  the  white  of  an  egg,  rejecting  the 
rest.  Mix  it  with  an  equal  quantity  of  water.  Spread  it  very  evenly 
upon  a  plate  of  glass,  and  dry  it  at  the  fire.  A  strong  heat  may  be  used 
without  injuring  the  plate.  The  film  of  dried  albumen  ought  to  be  uniform 
and  nearly  invisible. 

2.  To  an  aqueous  solution  of  nitrate  of  silver  add  a  considerable  quan- 
tity of  alcohol,  so  that  an  ounce  of  the  mixture  may  contain  three  grains 
of  the  nitrate.  I  have  tried  various  proportions,  from  one  to  six  grains, 
but  perhaps  three  grains  answer  best.  More  experiments  are  here  re- 
quired, since  the  results  are  much  influenced  by  this  part  of  the  process. 

3.  Dip  the  plate  into  this  solution,  and  then  let  it  dry  spontaneously. 
Faint  prismatic  colors  will  then  be  seen  upon  the  plate.  It  is  important 
to  remark,  that  the  nitrate  of  silver  appears  to  form  a  true  chemical  com- 
bination with  the  albumen,  rendering  it  much  harder,  and  insoluble  in 
liquids  w^hich  dissolved  it  previously. 

4.  Wash  with  distilled  water  to  remove  any  superfluous  portions  of 
the  nitrate  of  silver.  Then  give  the  plate  a  second  <;oating  of  albumen 
similar  to  the  first;  but  in  drying  it  avoid  heatino;  it  too  much,  which  would 
cause  a  commencement  of  decomposition  of  the  silver.  I  have  endea- 
vored to  dispense  with  this  operation,  No.  4,  as  it  is  not  so  easy  to  give  a 
perfectly  unfibrm  coating  of  albumen  as  in  No.  1.  Cut  the  inferiority  of 
the  results  obtained  without  it,  induces  me  for  the  present,  to  consider  it 
as  necessary. 

5.  To  an  aqueous  solution  of  prot-iodide  of  iron  add  Jirsty  an  equal 
volume  of  acetic  acid,  and  then  ten  volumes  of  alcohol.  Allow  the  mix- 
ture to  remain  two  or  three  days.  At  the  end  of  that  time  it  will  have 
changed  color,  and  the  odor  of  acetic  acid  as  well  as  that  of  alcohol  will 
have  disappeared,  and  the  liquid  will  have  acquired  a  peculiar  or  agree- 
able vinous  odor.     It  is  in  this  state  that  I  prefer  to  employ  it. 

6.  Into  the  iodide  thus  prepared  and  modified  the  plate  is  dipped  for 
a  few  seconds.  All  these  operations  may  be  performed  by  moderate 
daylight,  avoiding,  however,  the  direct  solar  rays. 

7.  A  solution  is  made  of  nitrate  of  silver,  containing  about  70  grains 
1o  one  ounce  of  water.  To  three  parts  of  this  add  two  of  acetic  acid. 
Then  if  the  prepared  plate  is  rapidly  dipped  once  or  twice  into  this  solu- 
tion It  acquires  a  very  ^eat  degree  of  sensibihty,  and  it  ought  then  to  be 
placed  in  the  camera  without  much  delay*. 

8.  The  plate  is  withdrawn  from  the  camera,  and  in  order  to  brine  out 
the  image  it  is  dipped  into  a  sohition  of  protosulphate  of  iron,  containing 
one  part  of  the  saturated  solution  diluted  with  two  or  three  parts  of  water. 
The  image  appears  very  rapidly. 

A  HaviBg  washed  the  plate  with  water  it  is  now  placed  in  a  solutioii 
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o[  hyposulphite  of  soda,  %vhich  in  about  a  minute  causes  the  image  to 
brighten  up  exceedingly,  by  removing  a  kind  of  veil  which  previously 
covered  it. 

10.  The  plate  is  then  washed  with  distilled  water,  and  the  process  is 
terminated.  In  order,  however,  to  guard  against  future  accidents,  it  is 
well  to  give  the  picture  another  coating  of  albumen  or  of  varnish. 

These  e>perations  may  appear  long  in  the  description,  but  they  are 
rapidly  enough  executed  ailer  a  little  practice. 

In  the  process  which  I  have  now  described,  I  trust  that  I  have  effected 
a  harmonious  combination  of  several  previously  ascertained  and  valuable 
facts, — especially  of  the  photographic  property  of  iodide  of  iron,  which 
was  discovered  by  Dr.  Woods,  of  Parsonstown,  in  Ireland,  and  that  of 
sulphate  of  iron,  for  which  science  is  indebted  to  the  researches  of  Mr. 
Robert  Hunt.  In  the  true  adjustment  of  the  proportions,  and  in  the  mode 
of  operation,  lies  the  difficulty  of  these  investigations,  since  it  is  possible 
by  adopting  other  proportions  and  manipulations  not  very  greatly  difTer- 
iDg  from  the  above,  and  which  a  careless  reader  might  consider  to  be  the 
same,  not  only  to  fail  in  obtaining  the  highly  exalted  sensibility  which  is 
desirable  in  this  process,  but  actually  to  obtain  scarcely  any  photographic 
result  at  all. 

To  return,  however,  from  this  digression.  The  pictures  obtained  by 
the  above  described  process  are  negative  by  transmitted  light  and  positive 
by  reflected  Hght.  When  I  first  remarked  this,  I  thought  it  would  be  de- 
sirable to  give  these  pictures  a  distinctive  name>  and  I  proposed  that  of 
mimphitype^  as  expressive  of  their  double  nature,  at  once  positive  and 
negative.  Since  the  time  when  I  first  observed  them,  tl>e  Collodion 
process  has  become  known,  which  produces  pictures  having  almost  the 
same  peculiarity.  In  a  scientific  classification  of  photographic  methods, 
these  ought,  therefore,  to  be  ranked  together  as  species  of  the  same  genus. 
These  Amphitype  pictures  differ  from  the  nearly  related  Collodion  ones 
in  an  importance,  viz.,  the  great  hardness  of  the  film  and  the  firm  fixation 
of  the  image,  which  is  such  that  in  the  last  washing.  No.  10,  the  image 
may  be  rubbed  strongly  with  cotton  and  water  without  any  injury  to  it; 
but,  on  the  contrarv,  with  much  improvement,  as  this  removes  any  par- 
ticles of  dust  or  other  impurity,  and  gives  the  whole  picture  a  fresh  de- 
gree of  vivacity  and  lustre.  A  daguerreot}'pe  picture  woukl  be  destroyed 
by  such  rough  usage  before  it  was  completely  fixed  and  finished. 

In  examining  one  of  the  amphitype  pictures,  the  first  thing  that  strikes 
the  observer  is,  the  much  greater  visibility  of  the  positive  image  than  of 
tbe  negative  one;  since  it  is  not  rare  to  obtain  plates  which  are  almost 
invisible  by  transmitted  light,  and  which  yet  present  a  brilliant  picture 
fiill  of  details  when  seen  by  reflected  light. 

The  obiect  of  giviag  to  the  plates  a  second  coating  ef  albumen,  as 
prescribed  in  No.  4,  is  chiefly  in  order  to  obtain  this  well  developed  po- 
fttive  image;  for  it  is  a  most  extraordinary  fact,  that  a  small  change  in 
flie  relative  proportions  of  the  chemical  substances  employed  enables  us 
It  pleasure  to  cause  the  final  image  to  be  either  entirely  negative  or  almost 
entirely  poatire.  hi  perfbrminc;  the  experiment  of  the^trotating  wheel 
ihe  latter  process  must  be  adopted;  since  the  transmitted  or  negative  image 
■  not  strong  enough  to  be  visible  «nkss  the  electric  flash  producing  it  be 
u  eacee^gly  bnj^t  one^ 
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I  now  proceed  to  mention  a  peculiarity  of  those  images  which  appear 
to  me  to  justify  still  further  the  name  of  Amphitype,  or,  as  it  may  be 
rendered  m  other  words  ambiguous  image.  Until  lately  I  had  imagined  that 
the  division  of  photographic  images  into  positive  and  n^ative  was  a  com* 
plete  and  rigorous  one,  and  that  all  the  images  must  be  of  either  the  one 
or  the  other  kind.  But  a  third  kind  of  image  of  a  new  and  unexpected  nature 
is  observed  upon  the  Amphitype  plates.  In  order  to  render  tBis  intelligi- 
ble, Iwill  first  recall  the  general  fact  that  the  image  seen  by  transmitted 
light  is  negative  and  that  by  reflected  light  positive.  Yet,  nevertheless, 
if  we  vary  the  inclination  of  the  plate,  holding  it  in  various  lights,  we 
shall  not  fail  speedily  to  discover  a  position  in  which  the  image  is  positive 
although  seen  by  transmitted  light.  This  is  already  a  fact  greatly  requir- 
ing explanation. .  But  the  most  singular  part  of  the  matter  is,  that  in  thii 
new  image  (which  I  call  the  transmitted  positive^)  the  briofhtes*  ebjecto 
(viz:  those  that  really  are  brightest,  and  which  appear  so  m  the  refleckd 
positive)  are  entirely  wanting.  In  the  places  where  these  ought  to  have 
been  seen,  the  picture  appears  pierced  with  holes,  through  which  are 
seen  the  objects  which  are  behind.  Now,  if  this  singularity  occurred  in 
all  the  positions  in  which  the  plate  gives  a  positive  image,  I  ^ould  be 
satisfied  with  the  explanation  that  the  too  great  brightness  of  the  objects 
had  destroyed  the  photographic  effect  which  they  had  themselves  at  first 
produced.  But  since  this  effect  takes  place  in  the  transmitted  positive  but 
not  in  the  reflected  positive^  I  am  at  a  loss  to  suggest  the  reason  of  it,  and 
can  only  say  that  this  part  of  optical  science,  dependent  upon  the  molecular 
constitution  of  bodies,  is  in  great  need  of  a  most  careful  experimental 
investigation. 

The  delicate  experiment  of  the  revolving  wheel  requires  for  its  success 
that  the  iodide  of  iron  employed  should  be  m  a  peculiar  er  definite  chemi- 
cal state.  This  substance  presents  variations  and  anomalies  in  its  action 
which  greatly  infhience  the  resuh.  Those  photographers^  therefore,  who 
may  repeat  the  experiment  will  do  well  to  fix  their  principal  atten- 
tion upon  this  point.  It  is  also  requisite  in  winter  to  warm  the  plates  a 
little  before  placing  them  in  the  camera.  In  pursuing  this  investigation, 
I  have  been  much  struck  with  the  wide  field  of  research  in  experimental 
optics  which  it  throws  open.  By  treating  plates  with  albumened  glass 
with  different  chemical  solutions,  the  most  beautiful  Newtonian  colors,  or 
"colors  of  thin  plates,"  may  be  produced.  And  it  often  happens  that  the 
landscapes  and  pictures  obtained  by  the  camera  present  lively  though  irre- 
gular colors.  These  not  being  in  conformity  with  nature  are  at  present 
useless;  with  this  exception,  nevertheless,  that  in  many  pictures  I  have 
found  the  color  of  the  sky  to  come  out  of  a  very  natural  azure  blue.  I 
hope  soon  to  have  the  leisure  requisite  for  pursuing  this  very  interesting 
branch  of  inquiry,  and  in  the  mean  time  I  renture  to  recommend  it  to  the 
notice  of  your  scientific  readers. 

FRANKLIN     INSTITUTE. 
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The  minutes  of  the  last  meeting  were  read  and  approved* 

A  Letter  "was  read  from  the  Royal  Geographical  Society^  London. 

Donations  were  received  from  The  Royal  Astronomical  Society,  Lon« 
don;  The  Royal  Irish  Academy,  Dublin;  EUwood  Morris,  Esq.,  Pitts- 
burgh, Penn*a.;  and  Messrs.  Charles  E.  Smith,  Julius  H.  Rae,  Percival 
Roberts,  John  C.  Trautwine,  William  Firmstone,  and  A.  W-  Rae,  Phi- 
ladelphia. 

A  complete  Geological  sirit  of  700  Specimens,  selected  and  arranged 
by  the  Mineralogical  Institute  of  Heidelburg,  Germany,  accompanied  by 
printed  catalogues  and  printed  labels  in  German,  French,  and  English, 
was  purchased  and  presented  to  the  Institute  by  several  of  the  members. 

The  P^odicals  received  in  exchange  for  the  Journal  of  the  Institute 
rere  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for  the 
month  of  Decenber;  also,  his  annual  statement  of  the  Funds  of  the  Insti- 
tute, and  the  annual  statement  of  the  transactions  of  the  Journal  of  the 
Institute. 

The  Board  of  Managers  and  StandingCommittees  reported  their  minutes^ 

The  Committee  on  the  Library  reported  that  they  had  so  amended  the 
regulations  for  the  government  of  the  Library,  as  to  allow  members  to- 
take  from  the  Library,  during  the  recess  of  the  meetings  of  the  Com* 
mittee,  books  belon^ng  to  the  ''First  Class,''  on  obtaining  the  consent  ia 
writing  of  two  members  of  the  Committee. 

On  motion,  the  amendment  was  approved  by  the  Institute. 

The  Committee  on  the  School  of  Design  for  Women,  and  the  Trustees 
of  the  Elliott  Cresson  Medal,  not  being  prepared  to  report — Mr.  F.  Fraley 
made  a  verbal  statement  in  relation  thereto,  and  said  that  the  regular  re- 
ports in  writing  would  be  submitted  at  the  next  meeting  of  the  Institute. 

New  candidates  for  membership  in  the  Institute  (15)  were  proposed^ 
and  the  candidates  (21)  proposed  at  the  last  meeting  were  duly  elected. 

The  Tellers  of  the  annual  election  for  OflScers,  Managers,  and  Audi- 
tors, for  the  ensuing  ^year,  reported  the  result,  when  the  President  de- 
clared the  following  gentlemen  as  duly  elected: 

8amucl  V.  Merrick,  PreMdcnt. 

Thomas  Fletcher,  )  v-  -d  •  i  «_ 
A  u  u  WM  c  Vice  Presidente. 
Abraham  Muter,    ) 

Isaac  B.  Garrig^es,  Recordings  Secretary. 

Solomon  W.  Roberts,  Corresponding  Secretary. 

John  F.  Frazer,  Treasurer. 

MANAGERS. 


M.  W.  Baldwin, 
Fnderick  Fraley, 
John  Agnew, 
John  Wiegand, 
John  C.  Creaoon, 
John  H.  Towne, 
Edwin  GreUe, 
Datid  8.  Brows, 


Owen  Evans, 
Alan  Wood, 
Asa  Whitney, 
Isaac  8.  Williams, 
H.  P.  M.  Birkinbine, 
Geo.  W.  Conarroe, 
Thos.  J.  Weygandt, 
Peleg  B.  Savery, 


Eliashib  Tracy, 
Geo.  P.  Whitaker, 
Jos.  J.  Barras, 
Geo.  N.  Eckert, 
Charles  E.  Smith, 
John  C.  Trautwine, 
Wm.  D.  ParrUh, 
Frederick  GraC 


AUDITORS. 

Algeimon  8.  Roberts,  Samnel  Mason, 

Uriah  Hunt. 
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Dr.  Rand  exhibited  to  the  meeting,  through  the  kindness  of  Mr.  Cor- 
nelius, a  form  of  Argand  Burner,  having  an  annular  jet,  the  inconre- 
niences  of  which  form  of  jet  were  obviated  by  the  peculiar  arrangement 
of  concentric  cones  composing  it,  and  the  manner  in  which  the  supply  of 
air  is  admitted  and  regulated.  The  photometric  results  of  this  burner  will 
be  communicated  at  a  future  meeting,  in  the  report  of  which  a  more  de- 
tailed account  of  its  construction  will  be  made. 

Mr.  Bartol  gave  an  account  of  the  operation  of  the  combined  Vapor 
Engine,  which  he  had  seen  in  a  recent  visit  to  New  York. 

Mr.  G.  W.  Smith  explained  the  method  adopted  at  the  establishnent  of 
Reeves,  Buck  &  Co.,  PhoBnixville,  Penn'a,  for  the  manufacture  of  old  and 
worn  Railroad  Bars,  which  he  illustrated  by  drawings.  He  described 
the  mode  of  piling,  and  the  introduction  of  new  iron.  The  form  of  the 
new  pieces  thus  introduced  could  not  be  understood  without  engravings. 
A  reference  to  the  work  of  Valerius  on  the  fabrication  of  Iron,  exhibits  a 
method  somewhat  analogous.  Mr.  S.  stated  that  this  establishment  at 
PhcBnixville  was  the  only  one,  known  to  him,  in  the  United  States,  where 
this  very  advantageous  process  had  been  introduced.  In  England  and 
elsewhere,  the  usual  method  is  to  reduce  the  T  rails,  when  worn,  into 
the  shape  of  fiat  bars,  previous  to  piling  and  remanufacturing. 

Prof.  Cresson  made  a  few  remarks  on  the  manufacture  of  Railway 
Bars,  showing  in  what  manner  the  hard  and  soft  parts  of  the  metal  should 
be  disposed  to  form  the  most  perfect  rail.  ' 

Prof.  Cresson  was  requested  to  give  some  account  of  the  late  attempts 
to  adapt  locomotive  engines  to  the  use  of  anthracite  as  fuel.  He  stated 
that  numerous  contrivances  for  this  purpose  are  now  in  course  of  trial  on 
several  of  the  railroads  engaged  in  the  transportation  of  this  fuel  to  mar- 
ket, principally  on  the  road  from  Philadelphia  to  Reading  and  Pottsville. 

The  chief  difficulty  in  using  anthracite  in  locomotives  arises  from  the 
intensity  of  the  local  heat,  when  the  combustion  is  at  its  height,  by  which 
the  metal  in  contact  with  the  fuel  is  rapidly  destroyed.  From  the  pecu- 
liar nature  of  the  fuel,  the  tendency  of  the  blast  produced  by  the  exhaust 
is  to  create  a  sort  of  unstable  equilibrium  in  the  action  of  the  fire,  or  a 
tendency  to  excess  on  either  side  of  the  proper  mean;  thus  the  hotter  the 
fire  the  higher  the  steam,  and  as  this  increases,  the  blast  becomes  sharper 
and  the  fire  still  more  vehemently  urged.  Among  the  expedients  hereto- 
fore tried  for  curing  the  evil,  the  most  effectual  have  been  the  use  of  a 
blower  instead  of  the  exhaust  blast,  and  a  peculiar  form  of  nozzle  to  the 
exhaust  pipe,  by  which  the  force  of  the  blast  can  be  varied  at  will  by  the 
engineer.  These  have  alleviated  the  difficulty,  but  not  entirely  cured  it 
The  most  recent  scheme  is  that  carried  into  practice  by  Mr.  MulhoUeod, 
the  manager  of  the  machine  shops  of  the  Philadelphia  and  Reading  Rail- 
road, which  closely  resembles  one  for  which  a  caveat  was  filed  in  the 
Patent  Office  several  years  ago  by  Mr.  M.  W.  Baldwin.  It  consists  of 
two  principal  parts,  one  for  shielding  the  fire-box  by  a  stratum  of  coal  in 
a  state  of  imperfect  combustion  and  consequent  moderate  heat,  and  the 
other  for  detaining  and  burning  the  gaseous  carbonic  oxide  produced  by 
the  imperfect  combustion  of  the  coal.  The  first  effect  is  obtained  by 
liaving  a  broad  plate  or  flanch  of  cast  iron,  placed  around  the  fire  grate 
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D  contact  i}i>'ith  the  valls  of  the  fire-box.  The  part  of  the  coal  that  rests 
D  this  shelf  receives  an  insufficient  supply  of  air  for  active  conabustion, 
ad  shields  the  iron  of  the  boiler  from  the  more  active  fire  resting  on  the 
rate. 

To  provide  for  the  detention  and  combustion  of  the  carbonic  oxide  gas, 
le  flues  are  made  in  two  separate  lengths,  with  a  box  or  gas  chamber 
iterposed;  the  set  of  flues  attached  to  the  fire  box  being  quite  short 
ad  of  larger  calibre  than  usual,  and  those  in  the  front  end  of  the  boiler 
f  the  usual  diameter  and  nearly  the  usual  length.  Fresh  air  is  admitted 
ito  the  gas  chamber  from  the  ash  pan,  and  the  inflamed  gas  drawn 
irough  the  forward  flues  by  the  blast  of  the  exhaust.  The  only  trouble 
xperienced  thus  far  in  using  these  engines,  is  said  to  arise  from  the  difli- 
ulty  of  keeping  the  short  flues  of  large  calibre  perfectly  steam  tight,  but  it 
\  believed  that  this  will  be  removed  by  slightly  diminishing  their  diameter, 
nd  that  with  this  change,  the  results  will  be  entirely  satisfactory. 

Mr.  G.W.  Smith,  in  compliance  with  his  promise  at  the  last  meeting,  gave 
ome  additional  returns  from  the  anthracite  coal  regions  of  Pennsylvania, 
rhich,  added  to^those  formerly  given,  presented  a  grand  total  of  5,100,000 
)08  mined  in  the  State  of  Pennsylvania,  during  the  last  year,  making  an 
gate  of  bituminous  and  anthracite,  of  7,500,000  tons  nearly. 
r.  Smith  requested  the  attention  of  the  meeting  to  the  necessity  of 
€gislative  enactments  for  the  protection  of  buildings  from' fire;  described 
le  many  disastrous  conflagrations  in  Philadelphia,  and  other  cities  of  the 
oion,  with  a  comparative  exemption  of  the  cities  of  London  and  Paris; 
ricfly  described  the  mode  of  building  prescribed  by  law  in  those  cities, 
id  the  beneficial  results  therefrom;  recommended  the  subject  to  the  con- 
deration  of  the  Institute,  by  submitting  the  following  resolution: 

Beaolvcd,  That  a  committee  be  appointed  to  memorialize  tho  Councilg  of  the  City  of 
hOadelphia,  to  pass  an  onlinanco  to  render  buildings  more  secure  against  fire. 

Mr.  Fraley  stated  that  by  an  Act  of  Assembly  passed  ih  the  year  1832, 
dl  power  had  been  given  to  the  Corporation  of  the  City  of  Philadelphia, 
)  prohibit  within  the  limits  of  said  City,  the  erection  of  buildings  of  wood 
r  other  combustible  materials.  That  it  had  also  been  empowered  by 
le  same  act  to  fix  and  determine  the  height,  thickness,  and  materials  of 
ne  walls,  and  the  general  character  of  buildings  thereafter  to  be  erected 
1  said  city,  with  the  special  view  of  guarding,  as  far  as  might  be  pos- 
iUe,  against  the  ravages  and  injuries  of  fire.  He  was  not  aware  that 
my  like  power  had  been  m-anted  to  the  municipal  corporations  of  the 
}oiiiity  of  Philadelphia,  and  that  therefore,  the  provision  of  the  law,  as  it 
WW  stands,  was  only  limited  in  its  eflcct,  and  so  far  as  he  knew,  had  not 
jet  been  enforced  in  the  city,  further  than  to  prohibit  the  erection  of 
looden  and  brick-paned  buildings  of  a  certain  description.  He  hoped 
1  ilroDg  expression  of  public  opinion  would  now  be  made,  calling  upon 
tke  councils  to  execute  the  powers  given  to  them  by  the  act  of  1832,  and 
iho  upon  the  Legislature  to  extend  them  if  necessary,  and  to  make  the  law 
<fentive  over  the  whole  county. 

On  motion,  the  resolution  was  adopted,  and  the  following  gentlemen 
^Kre  appointed  the 

CommiUee. — ^Messrs.  G.  W.  Smith,  John  C.  Cresson,  George  Erety, 
'dttirciure,  and  Wm.  T.  Forsyth. 
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Alderman  Geo.  Erety  remarked  on  the  evils  resulting  from  crowding 
small  houses  together  in  courts  and  blind  alleys,  at  the  expense  of  light, 
cleanliness,  and  ventilation,  and  offered  the  following  resolution: 

Resolved,  That  a  Committee  be  appointed  to  ask  from  the  Legislature,  the  paasage  of 
laws  to  secure  such  space  and  ventilation  as  will  promote  health,  in  houses  built  for  dwell- 
ings, in  the  City  and  County  of  Philadelphia. 

The  subject  was  discussed  by  Messrs.  Erety,  Smith,  Prof.  Cresson,  Dr. 
Turnbull,  and  Dr.  Rand,  when,  on  motion,  the  resolution  was  adopted, 
and  the  following  gentlemen  were  appointed  the 

Committee. — Messrs.  Geo.  Erety,  Dr.  L.  Turnbull,  Dr.  Isaac  Parrish, 
John  F.  Frazer,  and  Dr.  B.  H.  Rand. 


Erratum. 

In  transcribing  the  results  of  experiments  made  with  the  burners  pro- 
posed by  Dr.  Goddard,  for  microscopic  observations,  of  which  a  statement 
was  presented  at  the  December  monthly  meeting  of  the  Institute,  the 
numbers  representing  the  relative  economy  of  light  given  by  the  burners 
were  erroneously  stated  representing  the  standard  candles  to  which  the 
burners  were  severally  equivalent.  To  correct  this  error,  the  subjoined 
table  of  consunoption  and  equivalent  candles  is  furnished  by  the  committee 
which  made  the  experiments: 


Kind  of  Burner. 


Fishtail, 
Goddard's, 
Second  form  of  do. 


Consumption  per  hour. 


Equivalent 
No.  of  candles. 


5*7  cubic  feet. 
2-65         « 
2-76         « 


29*1 

91 

10-4 


Economy  of  Light. 


13^3  or  1-487 
9-1  or  1-000 
9*92  or  1-090 


The  unequalled  steadiness  and  uniformity  of  the  two  latter  burners  ren- 
der them  of  grekt  value  for  readers  and  microscopists. 


BIBLIOGRAPHICAL  NOTICE. 


BartoPs  Marine  Boikrs  of  the  United  States. 

This  little  book  is  a  collection  of  drawings  of  the  boilers  of  the  principal 
steamers,  (64  in  number,)  constructed  in  thiscountry;  each  drawing  accom- 
panied by  a  statement  of  the  dimensions  and  draft  of  the  vessel,  the  descrip- 
tion and  si^  of  the  engines,  and  of  the  side  wheel  or  propeller;  the  average 
number  of  revolutions,  pressure  of  steam,  and  point  of  expansion; 
consumption  of  fuel,  and  a  description  of  the  boilers,  with  their  heatiOj 
and  grate  surfaces,  relative  areas  of  flues,  chimney,  &c.;  the  whole  sum 


i 


up  by  a  calculation  of  the  amount  of  water  evaporated  per  pound  of  coal, 
and  the  consumption  of  coal  per  square  foot  of  grate.    Means  are  thus 
afforded  for  an  accurate  comparison  of  the  different  forms  of  boikiv-A 
employed,  the  drawings  and  data  being  in  all  cases  authentic.  ,-i 

As  a  concise  statement  of  what  has  been  done  in  America  for 
advancement  of  steam  navigation,  this  book  may  be  recommended 
engineers.     No  pretensions  are  made  to  the  establishment  of  thi 
The  author,  strictly  confining  himself  to  facts,  leaves  his  readers  to  dli 
tbeir  own  inferences.  M. 
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CIVIL   ENGINEERING. 


On  the  Preservation  of  Timber  by  Creosote.* 

Wood  may  be  briefly  stated  to  be  composed  of  a  fibrous  tissue,  wbicb, 
upon  examination  with  the  microscope,  is  found  to  consist  of  longitudinal 
tubes,  arranged  in  concentric  rings  around  the  centre  pith; — these  tubes 

rarying  in  diameter  from  ^^Vo^'^  ^^  2hj5^  P^^  ^^  ^"  ^^^^*  ^^^  ^^  ^^ 
these  tubes  in  a  growing  tree  is  to  convey  the  sap  from  the  root  to  the 
branches;  and  ailer  the  tree  is  cut  up  for  use,  they  contain  the  chief  con- 
stituent of  the  sap,  vegetable  albumen,  a  substance  very  much  resembling 
in  its  composition  animal  albumen,  or  the  white  of  an  eg^.  Difierent 
^oods  vary  in  the  proportion  which  they  contain  of  this  substance;  but 
in  the  softer  woods  it  averages  one  per  cent. 

The  dry  rot  in  timber  is  caused  by  the  putrefaction  of  the  vegetable 

albumen,  to  which  change  there  is  a  great  tendency;  and  when  once  this 

has  taken  place,  it  soon  mfects  the  woody  fibre,  inducing  decomposition, 

and  causing  its  entire  destruction.    Many  plans  have  been  employed  to 

arrest  this  evil,  each  with  more  or  less  success, — ^the  chief  aim  of  the 

L     authors  being  to  coagulate  the  albumen  by  means  of  metallic  salts,  and 

k  10  prevent  putrefaction.    Among  others  may  be  mentioned  the  following, 

V  as  being  the  most  successful: — Kyan's  process,  by  the  use  of  chloride  of 

r    flMTcury;  Burnett's,  by  chloride  of  zinc;  and  Payne's,  by  sulphate  of  iron 

^  muriate  of  lime,  forming  an  insoluble  precipitate  in  the  pores  of  the 

^^.    To  each  of  these  plans  there  are  serious  objections  in  practice. 

[^  the  first  place,  when  metallic  salts  are  injected  into  timber  in  sufiScient 

to  ciTStallize,  the  crystals  force  open  the  pores,  causing  a  dis- 

^tion  of  the  fibre;  and  when  the  timber  afterwards  becomes  wet.  they 

kdve,  leaving  buve  spaces  for  the  lodgment  of  water,  and  rendering 

timber  much  wedcer.    Secondly,  the  metallic  salts  bemg  incapable  of 

*  PniD  tlM  London  Journal  of  Arts  tnd  Sdenoes,  Deeeaber,  1851. 
JXnL^TmiMM  8MmiM».—No.  S^-^Mamcm,  1862.  \^ 
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sealing  the  pores  of  the  wood,  the  fibre  is  still  exposed  to  the  action 
called  eremacausis — a  process  of  oxidation — after  the  albumen  has  been 
precipitated.  These  processes  are  also  objectionable  for  wood  that  re- 
quires iron  to  be  inserted  in  or  attached  to  it,  as  the  acids  act  upon  the 
iron  in  a  manner  well  known,  and  ultimately  destroy  it. 

The  plan  that  is  the  subject  of  the  present  paper  is  the  one  invented 
by  Mr.  Bethell,  for  the  use  of  a  material  obtained  by  the  distillation  of 
coal  tar.  This  material  consists  of  a  series  of  bituminous  oils,  combined 
with  a  portion  of  creosote:  which  latter  substance  is  acknowledged  to 
possess  the  most  powerful  antiseptic  properties.  The  action  of  the  mate- 
rial may  be  thus  described:  When  injected  into  a  piece  of  wood,  the 
creosote  coagulates  the  albumen,  thus  preventing  the  putrefactive  decom- 
position; and  the  bituminous  oils  enter  the  whole  of  the  capillary  tubes, 
encasing  the  woody  fibre  as  with  a  shield,  and  closing  up  the  whole  of 
the  pores,  so  as  entirely  to  exclude  both  water  and  air.  The  bituminous 
oils  being  insoluble  in  water,  and  unaffected  by  air,  the  process  is  thereby 
rendered  applicable  to  any  situation.  So  little  is  bituminous  oil  affected 
by  atmospheric  change,  that  the  writer  has  seen  wrought  iron  pipes  tliat 
had  merely  been  painted  over  with  it,  and  laid  in  a  light  ground,  one  foot 
beneath  the  surface,  taken  up  after  twenty  years,  and  they  appeared  and 
smelt  then  as  fresh  as  when  first  laid  down. 

By  using  these  bituminous  oils,  the  most  inferior  timber,  and  that  which 
would  otherwise  soonest  decay,  (from  being  more  porous,  and  containing 
more  sap,  or  being  cut  too  voung,  or  at  the  wrong  season,)  is  rendered 
the  most  durable.  This  will  be  readily  understood  when  it  is  considered 
that  this  porous  wood  will  absorb  a  larger  portion  of  the  preserving  ma- 
terial than  the  more  close  and  hard  woods:  in  iact,  the  soil  woods  are 
rendered  hard  by  this  process.  By  this  means,  therefore,  engineers  will 
be  enabled  to  use  a  cheaper  timber  with  greater  advantage  than  they 
could  use  a  mere  expensive  timber  uncreosoted;  thus,  taking  the  cost 
of  a  sleeper  of  American  yellow  pine  at  4s.,  and  one  of  Scotch  fir 
at  3^.,  and  then  adding  Is.  to  the  latter  for  creosoting,  the  two  would  be 
the  same  cost;  but  the  former  one  would  last,  under  the  most  favorable 
circumstances,  not  more  than  ten  or  twelve  years;  and  the  other  would 
be  good,  under  any  circumstances,  in  all  probability  in  a  hundred  years. 

This  system  of  preserving  timber  has  been  in  use  on  several  railways, 
and  other  works,  for  seversd  years  past.  A  portion  of  the  London  and 
North  Western  Railway,  about  seventeen  miles  in  length,  has  been  laid 
with  the  creosoted  sleepers  from  nine  to  eleven  years;  during  which  pe- 
riod the  engineer  reports  that  no  instance  has  occurred  in  which  any  de- 
cay has  been  detected  in  them,  and  they  continue  quite  as  sound  as  when 
first  put  down.  On  the  Stockton  and  Darlington  Railway,  creosoted 
sleepers  have  also  been  laid  for  ten  years,  and  are  found  to  continue 
without  any  appearance  of  change  or  aecay;  also,  on  the  Lancashire  and 
Yorkshire  Railway  creosoted  timoer  has  been  used  for  five  years,  as  pav- 
ing blocks,  posts,  &c.;  the  upper  part  has  become  very  hard,  and  the  part 
under  ground  appears  as  firesh  as  when  taken  out  of  the  creosote  tank, 
diough  the  timber  was  of  inferior,  sappy  quality.  In  a  trial,  commenced 
twelve  vears  since,  by  Mr.  Price,  of  Gloucester,  of  the  comparative  dura- 
bility ot  timber  in  the  covers  of  a  meton  pit,  where  it  was  exposed  coo- 
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stantly  to  the  combined  action  of  decomposing  matter  and  the  atmosphere, 
the  unprepared  timber  became  decayed  in  one  year,  and  required  re- 
placing in  a  few  years;  a  portion  of  the  timber  that  had  been  Kyanized 
lasted  vrell  for  about  seven  years,  but  then  very  slowly  decayed;  while 
the  timber  that  had  been  creosoted  still  continues  as  sound  as  when  first 
put  down. 

Not  only  does  this  creosoting  process  render  wood  free  from  decay, 
but  it  also  preserves  it  from  the  attacks  of  the  teredo  worm,  when  used 
for  ship  building,  harbors,  docks,  and  other  work  contiguous  to  the  sea. 
This  has  been  satisfactorily  proved  at  Lowestoft  harbor,  where  the  plan 
has  had  a  very  extensive  trial  for  four  years;  and  the  superintendent  re* 
ports  that  the  uncreosoted  piles  have  all  been  attacked  by  the  limnoria 
aad  the  teredo  to  a  very  great  extent,  and  in  some  instances  are  eaten 
through;  but  there  is  no  instance  whatever  of  a  creosoted  pile  being 
touched,  either  by  the  teredo  or  the  limnoria;  and  all  the  creosoted  piles 
are  quite  sound,  though  covered  with  vegetation,  which  generally  attracts 
the  teredo.  This  is  to  be  accounted  for  by  the  creosote  remaining  intact 
in  the  timber,  either  wet  or  dry;  and,  being  destructive  to  all  animal  life, 
it  is  proof  against  the  attack  of  these  parasites;  whereas,  with  the  other 
processes,  the  metallic  salts  are  washed  out,  or  that  portion  which  unites 
with  and  coagulates  the  albumen  is  rendered  quite  innocuous  by  the  pro- 
cess. 

There  are  two  processes  in  use  by  Mr.  Bethell,  for  impregnating  tim- 
ber with  creosote.  One  is  by  placing  the  wood  in  a  strong  iron  cylinder, 
and  exhausting  the  air  from  it,  by  an  air  pump,  until  a  vacuum  is  created, 
equal  to  about  twelve  pounds  on  the  square  inch;  the  creosote  is  then 
allowed  to  flow  into  the  cylinder,  and  afterwards  a  pressure  is  put  upon 
the  creosote,  by  a  force  pump,  equal  to  about  160  pounds  on  the  square 
inch;  and  the  timber,  on  being  taken  out,  is  fit  for  use. 

The  second  process  consists  in  first  placing  the  timber  in  a  drying 
house,  and  passing  the  products  of  combustion  through  it;  thereby  not 
only  drying  the  timber  rapidly,  but  impregnating  it,  to  a  certain  extent, 
with  the  volatile  oily  matter  and  creosote  contained  in  the  products  given 
off  from  the  fuel  used  to  heat  the  house.  When  the  timber  is  taken  out 
of  this  house,  it  is  at  once  immersed  in  hot  creosote  in  an  open  tank, 
thus  avoiding  the  use  of  a  steam  engine,  or  pumps. 

Mr.  Clift  exhibited  specimens  of  creosoted  sleepers,  which  had  been 
in  use  for  ten  years  on  the  London  and  North  Western  Railway,  near 
Manchester,  and  were  still  perfectly  sound  and  unchanged;  also  speci- 
mens of  creosoted  piles  from  Lowestoft  Harbor,  which  had  been  in  the 
tea  for  four  years,  and  continued  quite  fresh   and  sound,  and  without 
being  touched  by  the  worm;  and  specimens  of  similar  piles  uncreosoted, 
&01D  the  same  situation,  which  were  completely  eaten  away  and  honey- 
combed by  the  worm  in  the  same  period. 

Mr.  Bethell  observed,  that  when  he  first  began  to  prSserve  timber,  he 
ioQud  that  no  pressure  would  get  the  creosote  into  it,  owing  to  the  pre- 
MQce  of  moisture  in  the  pores;  it  therefore  became  necessary  to  adopt  the 
system  of  diying  the  timber  first;  and,  after  fourteen  days,  he  found  that  the 
^^  lost  three  pounds  in  weight  in  every  cubic  foot:  this  was  by  the 
^  process  of  drying.    He  then  introduced  the  present  dnf ix\^  Vio^isft^ 
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and,  in  twelve  or  fourteen  hours^  they  lost  eight  pounds  per  cubic  foot, 
in  Scotch  sleepers,  which  then  absorbed  an  equal  weight  of  creosote.  An 
average  of  11^  lbs.  of  creosote  per  cubic  foot  was  now  put  into  all  the 
Memei  timber  at  Leith  harbor  works;  and  it  was  forced  in  with  a  pres- 
sure of  180  lbs.  per  inch.  One  piece  of  creosoted  timber  had  been  ob- 
served at  Lowestoft,  which  had  been  half  cut  through  for  a  mortise,  but 
not  filled  up  again,  and  a  teredo  had  penetrated  a  little  way  into  it  at  that 
part,  and  then  attempted  to  turn  to  the  right,  and  then  to  the  left,  and 
had  ultimately  quitted  the  timber  without  proceeding  any  farther.  Young 
wood  was  the  most  porous  round  the  exterior,  and  consequently  absorbed 
most  creosote,  which  formed  a  shield  to  keep  off  the  worm.  The  creo- 
soted sleepers  were  better,  after  eight  or  ten  years,  than  when  new,  be- 
cause the  creosote  got  consolidated  in  them,  and  rendered  them  harder. 
He  had  taken  the  idea  originally  from  the  Egyptian  mummy;  it  was  ex* 
actly  the  same  process;  any  animal  put  into  a  creosote  tank  assumed  the 
appearance  and  became  in  like  condition  to  a  mummy.  Timber  creoso* 
ted  was  now  chiefly  used  in  railways;  but  he  believed  that,  if  it  was  in- 
troduced into  coal  pits,  it  would  be  found  that  no  timber  so  used  in  those 
places  would  rot. 

'  The  Chairman  inquired  whether,  in  the  process  of  creosoting,  the  quan- 
tity of  sap  was  calculated,  and  how  the  exact  quantity  of  creosote  that 
was  put  into  the  timber  was  ascertained. 

Mr.  Bethell  replied,  that  every  piece  of  timber  was  weighed  before  it 
was  put  into  the  creosote  tank,  and  again  when  taken  out;  and  each  piece 
was  required  to  be  increased  in  weight,  by  the  process,  10  lbs.  per  cubic 
foot.  The  quantity  of  oil  used  always  rather  exceeded  the  weight  gained 
in  the  timber,  on  account  of  the  loss  of  weight  from  the  moisture  ex- 
tracted by  the  exhaustion  of  the  air  pump.  He  also  remarked,  in  answer 
to  another  question  from  the  Chairman,  that  oak  only  absorbed  half  as 
much  creosote  as  Memel  timber.  Common  fir  creosoted  would  last  double 
the  time  of  hard  wood  creosoted,  because  it  took  more  creosote.  Beech 
made  the  best  wood,  being  full  of  very  minute  pores;  and  they  could 
force  a  greater  quantity  of  creosote  into  beech  than  mto  any  other  wood; 
consequently  it  took  a  more  uniform  color  throughout  from  the  process. 
Long  pieces  of  timber  were  found  to  require  more  time  to  saturate  them 
*  in  proportion  to  their  length.  The  creosote  appeared  to  enter  at  the  two 
ends,  and  be  forced  up  through  the  whole  length  of  the  pores;  and  the 
progress  was  known  by  the  quantity  of  creosote  forced  into  the  tank  after 
it  was  filled,  according  to  the  number  of  cubic  feet  of  timber  contained 
in  the  tank. 


An  InvesSgaiion  of  the  Strains  upon  the  Diagonals  of  Lattice-beams,  triih 

the  resuUing  JFormuUe.     By  W.  T.  Doyne,  Jlssoc.  Inst.  C.  E.,  and 

Prof.  W.  B.  Blood.* 

The  experiments  detailed  in  the  paper  were  made  on  a  model  12  feet 

in  length,  so  constructed  that  the  diagonals  in  compression  (which  wert 

strips  of  mahogany,  let  into  the  top  and  bottom,  but  not  fastened  to  them, 

and  the  ties,  which  were  of  hoop  iron  chains,)  must  of  necessity  take  their 

*From  the  London  Jommal  of  Aits  aivd  ^deucesyI>«c«iQbeC)  1851, 
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respectire  bearing  and  strain;  and  by  the  substitution  of  a  dynamometer 
for  any  one  of  the  ties,  the  strain  on  it  could  be  accurately  measured. 

The  results  of  the  investigation  (which  were  given  in  a  table,  showing 
a  remarkable  coincidence  between  the  strains  as  measured  and  calculated) 
were,  that  for  a  parallel  beam  of  one  span,  supported  at  each  end  and 
loaded  at  the  centre,  the  strains  throughout  the  diagonals  w^ere  uniform, 
and  the  horizontal  strains  were  greatest  at  the  centre,  decreasing  uniformly 
at  the  points  of  support.     For  a  similar  beam,  uniformly  loaded  over  its 
entire  length,  the  strains  on  the  diagonals  commenced  at  the  centre,  in- 
creasing uniformly  to  the  points  of  support;  while  the  horizontal  strains 
decreased  from  the  centre  to  the  ends,  in  the  ratio  of  the  ordinates  of  a 
parabola.     These  results  were  airived  at  by  different  methods  of  reasoning, 
and  the  formulae  derived  from  them  w^ere  stated  to  be  applicable  to  the 
more  complex  form  of  a  closely  intersected  lattice,  taking  into  consider- 
a:ioa  the  increased  number  of  triangulations. — Proc.  Inst.  Civ.  Eng. 


On  the  DiscJiarge  of  Water  over  Weirs  and  Overfalls.  By  Thomas  Evans 

Blackwell,  M.  Inst.  C.  £.* 

[Paper  read  at  the  Institution  of  Civil  Engineers,  May  6,  1851.] 

The  establishment  of  certain  natural  laws  in  hydraulics  has  occupied 
tljc  attention  of  philosophers  from  the  days  of  Galileo  to  the  present  time, 
2nJ  although  the  great  principles  which  now  form  the  groundwork  of 
noJem  hydraulic  science  are  indisputably  settled,  yet  much  remains  to 
be  done  by  practical  men,  towards  applying  the  necessary  corrections  for 
special  circumstances;  this  is  only  to  be  accomplished  by  a  faithful  record 
of  facts,  and  in  engineering  there  is  perhaps  scarcely  a  branch  where 
there  is  a  greater  want  of  them  than  in  that  of  hydrodynamics. 

This  deficiency  was  particularly  felt  by  the  author  of  this  paper,  in  the 

case  of  weirs  or  overfalls,  established,  by  order  of  Parliament,  for  regu- 

U\ng  and  measuring  the  flow  of  water  into  a  canal;  and,  as  frequent 

doubts  and  disputes  had  arisen,  the  following  experiments  were  under-^ 

^"iken  for  determining,  by  absolute  trials,  the  discharge  that  might  be 

Expected  from  such  orifices;  and,  as  the  opportunities  for  making  such 

experiments  are  not  of  frequent  occurrence,  the  results  were  carefully 

''^corded,  in  order  to  submit  them  in  detail  for  the  consideration  of  the 

Institution. 

The  first  set  consists  of  a  series  of  243  experiments,  made  on  overfalls 
pf'  3  feet,  6  feet,  and  10  feet  in  width,  with  heads  from  1  inch  to  14 
filches,  and  with  the  varying  circumstances  of  having,  for  the  overfall 
t>ar, — 1st,  a  thin  plate;  2d,  a  plank  2  inches  thick;  and,  3d,  a  crest  3  feet 
^n  breadth.  These  were  all  made  on  the  Kennet  and  Avon  Canal,  in 
July,  1850. 

The  second  set  was  made  ia  coniunction  with  Mr..  Simpson  (V.  P.. 

Inst.  C.  £.),  who  has  kindly  permitted  the  results  to  be  placed  en  record. 

^e  series  confflsts  of  about  70  experiments,  made  on  an  overfall  of  about 

10  feet  in  width.    These  were  made  at  Chew  Magna,  Somerset,  also  in 

the  summer  of  1850.    Although  in  some  respects,  as  being  made  over  a. 

>  *  Frpm  Qie  L4mdm  ArcMttet  far  Janoiiy,  1859. 
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bar  2  inches  thick  and  10  feet  loi^,  many  of  the  experiments  are  appa- 
rently parallel  in  both  cases,  they  must  be  separately  considered,  ut 
account  of  some  peculiar  circumstances  which  will  be  stated.  Before 
considering  these  experiments  in  detail,  it  may  be  well  to  review,  briefly^ 
some  of  those  previously  ma  deby  English  and  Continental  obseTrecs^aDq 
the  practical  deductions  which  hid  been  arrived  at  by  the  writers  on  this 
subject. 


PUn  — Se»te,  40  feet  ta  1  indi. 


The  most  scientific  series  of  experiments  on  the  discbaige  of  fluids 
through  orifices  hare  been  made  by  foreign  observers,  and  their  labon 
mast  be  familiar  to  hydraulic  engineers;  but  the  Chevalier  Da  Boat, 
£ytelwetn,  MM.  ]}*Attbiiisson  and  Castel,  and  MM.  Poncelet  and  Les- 
bros,  have  made  the  principal  observations  on  the  passage  of  water  orer 
Weirs. 
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Those  of  Du  Buat,  in  1779,  were  but  few  in  number,  and  were  on  over- 
ills  of  18}  inches  wide,  and  an  extreme  depth  of  6|  inches. 

In  1827  and  1828,  MM.  Poncelet  and  Lesbros  made  a  very  elaborate 
eries  of  experiments,  on  the  discharge  of  water  by  rectangular  orifices, 
liey  were  conducted  in  the  fortifications  at  Metz.  Of  these,  only  thirty- 
ix  related  to  overfalls,  or  'deversoirs.'  The  head  of  water  was  varied 
rom  about  f-inch  up  to  8  inches,  and  the  width  was  constantly  about  7f 
Qches.  They  found  that  the  coefficient  for  contraction  was  constantly 
raiying,  as  the  head  was  increased  or  diminished. 

In  1834,  MM.  D'Aubuisson  and  Castel  made  a  series  of  experiments, 
at  the  Toulouse  water- works,  with  overfalls  which  discharged  water  from 
a  rectangular  canal  29|  inches  wide,  and  of  variable  depth.  The  widths 
of  the  apertures  ranged  upwards  to  the  full  width,  and  the  head  varied 
from  about  1  inch  to  8  inches. 

Messrs.  Smeaton  and  Brindley  conducted  a  set  of  experiments,  made 
07er  a  waste-board  of  the  width  of  6  inches,  and  from  1  inch  up  to  6 
inches  deep.  These,  and  the  experiments  of  Dr.  Kobison,  quoted  in  the 
Encydopcedia  Brilarmicaj  appear  to  be  the  principal  observations  made 
and  published  in  this  country. 

A  comparison  of  the  results  of  the  foregoing  experiments,  and  the  co- 
efficients applicable  to  them  and  to  the  present  experiments,  is  given  in 
tbe  Appendix. 

The  Kennet  and  Avon  Canal  experiments  were  made  on  a  reservoir, 
)rside  pond,  measuring  2  acres,  1  rood,  30  poles,  or  106,200  square 
eet  in  area,  with  a  lock  at  each  end,  so  that  there  was  not  any  current. 
Hie  weather  was  uniformly  fine,  and  during  six-sevenths  of  the  time,  tlie 
rind  was  very  slight,  blowing  somewhat  diagonally  up  stream,  or  against 
!ie  course  of  the  overfall;  during  one  day  the  wind  was  more  rough, 
lowing  exactly  down  the  stream;  such  of  the  experiments,  made  on  that 
ay,  as  are  given  in  the  tables,  and  are  used  in  the  calculations,  are 
sduced  to  the  standard  of  the  others;  a  means  of  doing  so  being  present- 
d,  by  exactly  parallel  experiments,  made  on  the  more  favorable  days.  It 
lay  not  be  uninteresting  to  know,  that  the  coefiicient  of  correction  was 
)and  to  be  about  5  per  cent. 

The  form  of  the  overfall,  and  its  relative  size  and  position  on  the  reser- 
'oir,  will  be  understood  by  reference  to  figs.  1  and  2,  and  the  object  in 
^resenting  this  memoir  being  to  give  an  accurate  record  of  facts,  which 
nay  be  of  practical  utilibr,  it  is  necessary  to  point  out  two  or  three  spe- 
jal  circumstances,  which  may  possibly,  to  some  slight  extent,  have  influ- 
aced  the  discharge,  though  the  observations  made  during  die  progress 
]f  tbe  experiments,  would  induce  the  belief  that  such  influence  was  very 
imall.  The  first  is,  that  the  water  supplied  from  the  reservoir  above  the 
one  on  which  the  experiments  were  made,  did  not  feed  exactly  in  the 
une  proportion  as  it  was  taken  out;  it  was  let  in  by  the  upper  lock, 
three  or  four  times  a  day,  or  as  often  as  was  requisite.  The  area  of  the 
resenroir,  however,  was  so  large  (106,200  square  feet),  that  the  difference 
of  head  between  tbe  beginnmg  and  the  end  of  any  one  experiment,  ceuld 
Karcely  be  perceived.  The  second  feature  is,  that  at  some  little  distance 
above  the  overfidl,  the  depth  of  water  was  reduced,  by  a  submerged 
oouse  otmuoDTj,  beloiKgisg  to  tbe  dock  ia  which  the  tnaliNvetfe  m^<^«^ 
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and  which  rose  to  wilhin  18  or  20  inches  of  the  surface.  The  third  fi 
is,  t}iat  the  overfall  was  placed  on  the  outer  line  of  the  dam,  so 
obtain  the  requisite  fall,  and  was  not  exactly  in  the  line  of  one  of  the 
of  the  reservoir.  These  are  circumstances  wliich  could  not  have  beei 
veniently  altered,  without  considerably  increasing  the  expense  of  the 
riments,  and  as  the  approach  to  the  overfall  was  at  least  40  feet  wj 
was  thought  that  the  general  arrangements  would  fairly  represent  th 
of  discharge  of  water  by  an  overfall  from  a  large  still  reservoir. 

Every  care  was  taken  to  determine  correctly  the  head  of  water  j 
in  each  experiment,  and  by  such  head  is  meant,  throughout  this  ] 
tJie  total  depth  from  the  surface  of  the  still  water  to  the  crest  of  the 
the  overfall.  The  bar  forming  the  top  of  the  overfall  was  made  to  r 
fall,  and  could  be  very  accurately  adjusted,  by  means  of  a  hand-sci 
each  end;  to  this  bar,  which  was  about  12  feet  in  length  and  2  feet 
were  fixed  two  gauge-rods,  working  in  m-ooves,  cut  in  a  transverse 
above.  The  head  having  been  determined  on,  the  crest  of  the  ba 
brought  exactly  level  with  the  still  water  in  the  reservoir;  the  line  ^ 
tlie  gauge-rods  cut  the  top  of  the  groove  was  marked  with  a  penci 
the  required  head  was  also  measured  and  marked  oiT  on  the  gaugi 
A  man  at  each  end  then  lowered  the  overfall  bar  down  to  the  given 
the  water  was  allowed  to  run  through  the  waste  trunk,  till  it  had  ass 
an  uniform  regime,  when,  at  a  given  signal,  the  lid  covering  the  ga 
tank  was  raised,  and  the  time  of  filling  the  tank  to  a  given  heigl: 
accurately  observed.  The  time  was  kept  by  two  and  sometimes  by 
assistants,  and  it  was  registered  to  quarter  seconds.  The  particular 
of  obtaining  the  head  was  in  some  degree  a  matter  of  necessity,  a 
from  the  desire  to  avoid  the  waste  of  water  out  of  the  canal,  in  the 
experiments. 

The  gauging  tank  had  a  floor  of  brick,  laid  in  cement,  with  plank 
and  was  carefully  measured;  its  total  capacity  was  444*39  cubic  fc 
the  experiments  with  very  small  heads,  it  was  only  filled  to  a  c 
height;  whatever  leakage  there  was  into  the  gauging  tank,  during 
of  the  experiments,  was  measured  in  a  separate  vessel,  and  in  the  i 
of  experiments  correction  is  made  for  this,  in  taking  the  quantit 
charged  during  each  experiment. 

The  tliin  plate,  mentioned  in  some  of  the  experiments  as  formir 
overfall  bar,  was  a  piece  of  iron  fender  plate,  barely  j^j-inch  thic 
jdank,  2  inches  thick,  was  square  on  the  top,  and  the  broad  crest 
was  ah  apron  formed  of  deal  boards,  roughly  planed  over,  and  fas 
on  to  the  outer  edges  of  the  plank,  so  as  to  form  an  uninterrupte<! 
tinuation  of  it;  the  object  in  this  case  was  to  approximate  towards  s 
constructed  wide-crested  weir,  such  as  is  found  in  rivers,  &c. 

The  experiments  tried  in  conjunction  with  Mr.  Simpson,  at  ' 
Magna,  were  made  on  a  very  small  reservoir,  which  was  kept  cons 
supplied  by  a  pipe  2  feet  in  diameter,  discharging  firom  an  upper 
voir,  under  a  pressure  of  nearly  19  feet;  the  weather  was  general!] 
sometimes  rather  windy,  but  as  the  place  was  well  sheltered  b} 
walls,  the  effect  of  this  was  not  much  felt.  In  consequence  of  the  die 
between  the  discharge  pipe  and  the  overfall  being  comparatively  \ 
fybout  IQQ  ket^)  the  water  must  have  retained  some  part  of  the  ve 
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due  to  its  discharge  under  so  great  a  head;  this  was  perceptible  to  the 
eye,  in  heads  above  5  or  6  inches,  but  the  peculiar  form  of  the  reservoir 
prevented  the  amount  being  accurately  determined.  The  results,  how- 
erer,  show  that  this  influence  must  have  been  considerable,  and  that  the 
effect  of  water  approaching;  an  overfall  with  an  initial  velocity  is  an  element 
\fhich  should  never  be  disregarded. 

Fig  3.  PlaD.— Scale,  40  feet  to  1  inch. 


Fig.  4.  Section  through  OverfaU. — Scale,  8  feet  to  1  incbi 


The  form  of  this  overfall  reservoir  is  shown  in  figs.  3  and  4.     It  had 

Hings  placed  at  an  angle  of  45^,  well  adapted  for  facilitating  the  discharge, 

^nd  the  overfall  bar  was  a  cast  iron  plate  2  inches  thick,  with  a  square  top. 

the  heads  were  measured  on  a  bar  4  feet  long,  so  placed  diagonally  m 

^he  still  water  that  its  zero  was  just  level  with  the  overfall  top,  and  its 

Vipper  end  was  raised  1  foot  above.     It  was  divided  into  twelve  parts, 

Xvhich  represented  inches,  and  was  again  subdivided,  so  that  each  part 

Anas  magnified  four  times,  and  one-sixteenth  of  an  inch  could  be  easilv 

^ead.     It  was  protected  by  a  fender  from  the  oscillations  of  the  small 

>¥aves  in  the  reservoir.    The  time  was  kept  by  three  and  sometimes  by 

four  observers,  who  differed  but  little  in  their  registers,  of  which  a  mean 

^ras  taken.     The  gauging  tank  was  a  very  good  one,  constructed  for  the 

purpose,  of  brick  in  cement,  and  built  to  hold  400  cubic  feet;  but  by 

accurate  admeasurement  it  was  found  to  contain  389'79  cubic  feet,  and 

this  quantity  is  used  in  the  calculations.    In  this,  as  in  the  former  set  of 

experiments,  efficient  means,  which  it  is  not  necessary  to  detail,  were 

used  for  conveying  the  water  from  the  overfall  to  the  tank,  for  registering 

the  leakage^  &c. 
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Proceeding,  then,  to  an  explanation  of  the  tables,  it  may  be  remarked, 
that  the  observations  have  been  classified  under  the  several  descriptions, 
viz:  over  a  plank  2  inches  thick,  with  square  edges;  over  a  thin  plate; 
over  a  crest,  resembling  the  top  of  a  weir,  of  which  the  breadth  was  3 
feet,  the  position  of  the  surfaces  horizontal,  and  also  at  inclinations^  down- 
wards, of  1  in  18,  and  1  in  12  respectively.  These  main  divisions  were 
observed  throughout,  and  the  lengths  of  the  weirs  were  severally  3  feet, 
6  feet,  and  10  leet.  The  first  column  in  the  table  of  experiments  shows 
the  head,  or  difierence  of  level  between  the  top  of  the  overfall  bar,  or 
crest,  and  the  level  of  the  still  water  in  the  reservoir.  The  second  column 
shows  the  duration  of  the  experiment  in  seconds.  The  third  column 
shows  the  absolute  quantity  of  water  discharged  during  the  experiment, 
correction  having  been  made  for  the  leakage  if  any  occurred.  The  fourth 
column  is  the  reduction  of  the  two  preceding  columns  into  cubic  feet  per 
second.  The  fifth  is  the  reduction  of  the  several  results  of  similar  experi- 
ments, with  the  same  head  and  length,  as  shown  in  the  former  column, 
to  an  average  of  cubic  feet  per  second.  The  sixth  is  a  reduction  of  the 
discharge,  so  ascertained,  into  cubic  feet  per  second,  for  each  foot  of 
width.  The  seventl^  column  contains  the  coeflBcient  of  correction  (m), 
deduced  from  the  experiments  and  applicable  to  the  formula — 

Q  =  ^/'2gHxlllxm  .  .  .  (I.) 

in  which  Q  is  the  discharge  in  cubic  feet  per  second;  v'  2fif  =  8*03;  H, 
the  head  in  feet;  ^  the  width  of  the  overfall;  and  m,  the  coefficient  of  cor- 
rection. 

The  eighth  column  contains  the  coefficient  of  correction  (A;),  deduced 
also  firom  the  experiments  and  applicable  to  the  formula* — 

K^  Xlxk.        .  .  .  .  .  (II.) 

in  which  Q  is  the  discharge  in  cubic  feet  per  second;  /,  the  width  of  the 
overfall  in  feet;  H,  the  head  in  inches,  or  the  height  of  the  still  water  in 
the  reservoir,  above  the  crest  of  the  overfall. 

[Two  columns,  numbered  respectively  9  and  10,  were  given  in  Mr. 
Blackwell's  paper;  but  the  particulars  recorded  not  being  taken  in  all  the 
experiments,  we  have  thought  proper  to  omit  them;  the  following  may, 
however,  be  stated  as  the  results  arrived  at  in  those  which  were  observ- 
ed]:— First,  that  the  head  of  water,  above  an  overfall,  may  be  ascertained 
approximately,  but  only  so,  by  the  insertion  of  a  2-foot  rule,  held  against 
the  stream  on  the  overfall  bar,  and  observing  the  height  to  which  the  water 
rises,  as  the  total  head  above  the  crest.  Secondly,  that  the  thickness  of  the 
blade  of  water,  relatively  to  the  total  head^  was  much  less  than  that  which 
Du  Buat  assumed,  in  the  theory  on  which  his  formula  was  based;  which 
was,  that  this  thickness  was  equal  to  half  the  total  depth,  from  the  crest 
to  the  top  of  the  water.  Indeed,  it  much  more  nearly  agreed  with  the 
results  which  Professor  Robison  has  recorded,  and  which  he  gives  as 
about  five-sevenths  of  the  total  depth.  In  the  present  experiments,  it  was 
found  that,  in  the  case  of  the  plank  overfall  2  inches  wide,  the  thickness 

*Thi8  formula  is  the  same  as  that  in  general  use  among  English  engineers,  viz:  D«bH| 
X  5*1  >  in  which  D  is  the  number  of  cubic  feet  discharged  per  minute  for  every  foot  in  widt^ 
of  the  overfall.    H,  the  head  in  inches.    6*1  the  can«/ayi/  coefficient  of  reduction.     (Hut 
variabU  rAJue  of  the  coefficient  (Ae)  is,  however,  shown  in  these  experiments.) 
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Tiried  from  six-tenths  to  eig^t-tentbs,  following  the  law  of  increase,  as  the 
total  head  increased.  The  exact  ratios  are  inserted  in  the  tables  of  expe- 
njoents.  In  each  of  these  cases,  the  admeasurement  nas  taken  at  the  outer 
edge  of  the  bar,  or  at  the  lower  end  of  the  apron. 

With  a  view  of  ascertaining  how  nearly  the  discharges  of  water  follow 
the  liatuml  parabolic  law,  several  curves  were  projected,  in  which  the 
ibnissse  represented  the  quantities  discharged  per  second,  under  the 
Tuious  heads  shown  hy  the  corresponding  ordinates.  From  these  it  was 
teen,  that  though  they  evidently  followed  the  fundacoental  law,  yet  the 
Tarious  opposing  forces  called  into  play,  as  the  heads  and  widths  in- 
cmsed  or  decreased,  produced  anomalies  and  variations  from  that  curve, 
vhich  entirely  destroyed  its  regularity. 

The  whole  of  the  coefficients  given  in  the  tables  have  been  plotted,  ia 
neh  a  manner  as  toshow  the  mean  coefficient  for  each  set  of  experiments, 
ud  the  variations  for  each  change  of  head.  This  method  shows  in  a 
■tiilEing  manner,  Ihat  no  formula  with  a  constant  coefHcient  will  give  the 
tnie  discharge  of  water  by  a  weir.  It  is  also  interesting  to  observe,  that 
whereas,  in  some  instances,  the  coefficient  is  higher  with  a  small  head, 
and  decreases  as  the  head  increases,  in  others  the  reverse  takes  place. 
Thus  it  will  be  seen,  that  where  the  overfall  bar  was  a  piece  of  thin  plate, 
wth  a  head  of  1  inch,  the  coefficient  was  considerably  higher  thin  the 
mean;  whilst  a  similar  length  of  overfall,  consisting  of  a  plank  2  inches 
vide,  gives  the  coefficient  as  much  less  than  the  mean;  again,  whilst  the 
coefficient  for  an  overfall  formed  of  a  plank  2  inches  wide  and  3  feet  long, 
«ith  a  head  of  1  inch,  gives  a  coefficient  of  -331,  the  same  head  and 
length  of  ctest  of  3  feet,  gives  only  -301  as  a  coefficient. 

Ejptrimenli  on  OvtrfaUt,  Kennel  and  Avon  Canal. 
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■104 

-395 

-076 

-421 

■oso 

■539 

-104 

S 

63 

183-eO 

3-030 

S-9S0 

■393 

■535 

-103 

i 

3 

103) 

444-39 

4'304    ) 

62 

260-60 

4-201    \ 

4-SS6 

■4S9 

■4S8 

■083 

s 

3 

421 

183-90 

4-352    J 

4 

65^ 

442-43 

e-756 

6-755 

■675 

■437 

■089 

S 
S 

471 
47* 

44!i-03 
443-03 

9-3BS 
9-365 

9-355 

-935 

■433 

■083 

8 
8 

se 

S6i 

44I-T7 
441-77 

ie-9BS 
16-830 

16-909 

1-801 

-337 

■075 

9 

» 

441S9 

18-416 

ie-416 

1-843 

■353 

■069 

J_ 

-U& 

\-0S6 
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n  OverfaUi,  Kennct  and  Aeon  Canal,    (fionlinutd!) 


Cc.«d.u^ 

k 

Crmt. 

P,r  Bcwad. 

ATfrwB 

lot  1  Hftl 

QuUiUtJ. 

in  width. 

757 

137-91 

-181     ) 

asoi 

■46-97 

-164 

■180 

■060 

■311 

■060 

='   * 

a35 

45-97 

-195    ) 

i 

167 

Bl-94 

-5S0 

■666 

•186 

■338 

-06& 

% 

164 

91-94 

-561 

J 

169 

183-90 

1-167 

83 

SI -94 

1-114 

M38 

■370 

■376 

■07S 

i 

80 

91-94 

1-143 

147 

S69-00 

1-756 

1-095 

•606 

-366 

■071 

168 

35S-92 

1-634 

1 

173 

443-87 

2-568 

2-537 

■846 

■393 

■07E 

.5      . 

176 

44S-G3 

s-Aue 

l3l 

44307 

3-370 

3-363 

i-iai 

•395 

•07C 

i" 

138 

443-07 

3-3S6 

lOOi 

443-38 

4-403 

4-413 

1'471 

•411 

•074 

h 

lOO 

443-39 

4-424 

1. 

83 

443-30 

&-397 

8-397 

I -766 

-404 

<07S 

B 

83 

44S-30 

6-S97  , 

70 

442-fiS 

6-356   - 

6-sse 

8-096 

■400 

■on 

2 

68 

4-1S-9S 

7-539     ? 

7-492 

2-497 

-409 

•071 

H 

&9j 

44S-B9 

7-445    J 

ISftn 

■380 

•OTI 

1  to  1. « 

4B7i 

171-23 

■354 

■354 

■059 

•308 

•0S9 

3'" 

1371 

184-31 

1-317 

1-2S2 

-304 

■374 

■07S 

3 

159 

ie4j 

1831 

17978 
439-80 
439-63 

1-lSS 
2-383 
2-39(i 

3 

184 

439-61 

2-389 

2-396 

■399 

■398 

-07  J 

3 

1831 

439-63 

2-396 

3 

ISiJ 

439-68 

2-433 

J 

3 

184 

439-61 

a-380 

1 

4 

137 

439-31 

VA^  ? 

3-S63 

■694 

■383 

-074 

4 

ISO 

439-80 

3-663    I 

6 

821 

443-24 

6-369    J 

■if 

6 

es| 

448-15 

6-126    ( 

6-809 

■868 

■401 

-078 

■3 

S 

86 

443-16 

5-141    ) 

t 

6 

641 

443-72 

6-890    1 

G-BDO 

1-150 

•405 

-074 

■g 

6 

64 

443-72 

6-890    < 

1    . 

7 

40 

443-11 

8-997    i 

61 

443-06 

8-631     1 

8-696 

1-449 

-406 

•073 

i 

7 

68 

443-04 

8-520     f 

7 

611 

44306 

3-631    J 

1 

8 
B 

43 
43 

443-27 
443-37 

10-309    ) 
10-309    i 

10-309 

1-718 

■393 

•076 

> 

9 

37 

443-41 

11-860    i 

a 

9 

37 

443-41 

11-850    } 

11-850 

1-976 

■379 

-073 

e 

37 

443-41 

11-850    ) 

E^ 

10 

to 

34 
33 

443-03 
443-07 

12-960    I 
13-363    i 

13-156 

3-193 

■369 

•069 

IS 

38 

443-33 

16-515    } 

16-356 

a-Tsa 

■360 

■066 

IS 

27 

443-30 

16-207    i 

H 

BO 

443-58 

81-890    I 

82-183 

3-697 

•366 

■071 

/ 

19 

443-SO 

82-477    S 

Mp»n 

I 

/ 

■377 

•073 
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B^trimenti  on  Overfalb,  Kmnel  and  Avon  Canal.  IConlinutd.") 


rDtalDiptti 

Cubic  )'rctSljKhU(«j. 

c«<-n 

leaU. 

of  WUa 

TlBe  Id 

m^. 

Fn    KmuU 

Crwl, 

Pir  E«»nd. 

fori  fool 

k 

QluinlilJ, 

reriDoiiul 

Id  width. 

S30 

I52-G2 

so7-ao 

■665 

■461 

-663 

•068 

-390 

■056 

614 
«1 

172-82 
172-89 

a-iB5 

2-134 

S-129 

413 

-390 

■075 

177-51 

3-777 

4S 

177-65 
177-38 

3-863 
3-695 

3-803 

■380 

■379 

•073 

III* 
6T* 
67i 

431-38 
43C-53 
43G-S0 

3-877 
6-491    ' 
6-463 

73i 

440-76 

440-72 

6-059 

6-996 

fi<193 

■619 

•401 

■077 

73 

440-74 

6-038 

73t 

440-73 

6-093 

48i 

433-6B 

8-998    } 

m 

43S-52 

B-7S6 

8-T74 

-887 

■406 

-078 

61 

438-43 

8-597 

41j 

438-72 

10-513    ' 

40 

43S-95 

10-976 

10-881 

1-088 

-384 

■074 

40 

438-95 

10-976 

39i 

439-74 

11-063 

1I-0G3 

1-ioe 

■384 

aai 

440K)1 

13-780   1 

33i 

439-80 

13-164 

33 

440-04 

13-887 

13-730 

1-373 

-384 

-071 

33. 

440-fiS 

13-885 

33 

440-65 

13-885 

S8} 

440-48 

15-474    ■ 

27 

440-13 

18-463 

15-643 

1-694 

•365 

■071 

29 

440-59 

15-093 

2al 

441-33 

19-613    ■ 

1           9 

S3i 

44]<1C 

18-575    J 

19-417 

1-042 

-373 

•0J5 

1         9 

23 

441-40 

80-063    i 

2Q 

441-67 

33-083    ) 

441-M 

31-026    > 

31-737 

3-174 

-356 

■050 

SO 

443-OG 

33-103    ) 

) 

5 

155 
45} 

442-33 
442-11 

S8-5S* 
9-664 

28-539 

3-853 
Mean 
0-966 

-356 

-063 

■371 

■073 
■096 

i 

-447 

2 

4 

65) 

441-77 

G-716 

0-674 

-437 

■083 

fi 

S 

106 

260-50 

2-460 

0-S40 

-450 

■087 

I 

lUO 
2544 

183-00 
45-07 

0'9C9 
•I8t 

■IBl 

0-097 
Mean 

■060 

-503 

-097 

i 

-459 

-000 

s 

■311 

-300 

a 

836* 

137-91 

■583 

-683 

■194 

•355 

■069 

170i 

183-90 

1-080 

1-080 

-360 

•359 

-060 

18S 

867-75 

1-404 

1-404 

■468 

■303 

■(f6S5 

US 

441-46 

3-014 

3-014 

1-OOS 

■354 

■068 

117 

443-04 

3-763 

3-702 

1-354 

-351 

■068 

851 

44S-36 

6-188 

8-1 8S 

1-739 

•333 

■004 

;_ 

•338 

■063 

CSvii  Etigmeerv^. 

t  OverfalU,  Kennel  and  Avon  Cattal.   ^Cmtinued.'i 


OmftlL 

■33? 

n»eln 

C^.| 

PtT    H«Ild 

Cr-t, 

Total 

p,f  &™rf. 

Athw* 

k 

<tD>nUt,. 

In  width. 

"oi 

I 

318} 

4G'97 

■210 

-310 

■070 

■363 

■070 

1'= 

3 

3301 

1 37 '91 

•697 

■SB7 

•199 

■884 

-070 

3 

170} 

183-M 

1-077 

1-077 

■359 

■368 

■069 

4 

194 

357-58 

1338 

1-338 

•443 

■287 

■056 

6 

440U 

3-330 

3-230 

■743 

■344 

-06(1 

7 

120 

441-98 

3-667 

8-667 

1'38S 

■343 

=  1 

8 

103 

441-81 

4279 

4-379 

1-486 

■327 

-06S 

9 

66 

443-33 
44S-3* 

6-US    ) 
6-143   i 

6-127 

1-709 

-338 

-063 

lloi 

383 

169-80 

■603 

■603 

M«ui 

•060 

-339 

•oes 

-311 

■060 

1- 

U    ..5 

3 
3 

isaj 

lOOJ 

353-69 
17888 

1-834 
1-777 

1-805 

■181 

-330 

■06* 

4 

83 

440-34 

5-304 

6-304 

-530 

-343 

■068 

e 

43 

443-34 

10-386 

10-385 

1-038 

-aes 

■O70 

dJI 

8 

SO 

443-80 

14-761 

14-761 

1-476 

-336 

■06B 

-337 

■06S 

■3 

1 

365i 

4507 

•173 

-173 

-058 

-301 

•058 

i 

s 

350 

183-90 

■635 

-526 

■176 

■331 

■063 

3 

394 

360-&0 

■886 

■888 

-895 

■894 

■051 

is 

soo 

358-50 

1-393 

1-393 

-431 

-879 

■064 

5s 

SI  31 

441-19 

2-066 

3-068 

-689 

-319 

■061 

"1     ■ 

6 

158 

441-33 

3-893    > 

6 

esi 

183-59 

3-788    J 

3-840 

-947 

-33* 

■064 

186J 

441-86 

3-486 

3-488 

1-163 

-326 

■060 

n 

IDS 

441-69 

4-089 

6 

■S 

441-71 

4-109 

4-109 

1-369 

-313 

-Ofll 

e 

443-15 

4-93S 

4-936 

1-642 

•317 

-061 

Itoli 

405 

173-37 

■439 

-489 

M«ui 

■071 

■311 

-060 

e 

3 

!!«i 

439-68 

1-973  1 

1 

3 

asai 

488-68 

1-961  J 

1-971 

•329 

•338 

■063 

3 

mi 

438'63 

.  1-978  S 

1 

4 
4 

U3 

438-73 
438-64 

3019  > 
3-045  j 

3-06S 

-611 

-331 

■OM 

it- 

6 

77i 

443-39 

6-781 

5-781 

-963 

■008 

7 

»H 

441-Bl 

7-160 

7-160 

1-191 

■331 

■060 

9 
9 

li' 

443-34 
443-36 

9-964  1 
J0fl74  I 

10-019 

1'670 

0 

39 

443-84 

11-360  1 

0 

39 

443-84 

11-360  5 

11-360 

1-896 

-310 

•080 

3 
3 

39} 

29i 

443'Zl 
44331 

14-900  ) 
15-030  I 

14-965 

2-496 

■311 

•OM 

it 

1 

339 

165-63 

■093 

-493 

Mean 
-049 

-323 

■061 
•049 

-364 

3 
3 

101 
104 

178-83 
178-68 

1-762    ) 
1-710    i 

1-736 

■174 

•319 

•061 

*:d 

6 

59 

441-43 

7-160 

7-450 

■745 

■345 

•066 

e 

46 

443-13 

9-717 

9-717 

-973 

■343 

■066 

s-= 

8 

32 

443-77 

13-633 

13-622 

1-303 

■313 

•060 

;^ 

9 

36i 

443-08 

18-879 

16-879 

1-688 

■384 

■083 

/ 

10 

1 

34 

44319 

18-467 

18-467 

\ 

1'847 

■069 

u 

?-  // 

S'lXK 

^-Kl 
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Tabu  XIII. — Experiatents  ox  Otebfalls,  Chew  Magna. 
Overfall  Bar  2  inches  wide,  10  feet  long. 


.•s^r 

C<lblliT«tIllKlimn|«l. 

OHindriKf. 

i.2:lu 

k^AH 

fbi  1  n«i  ID 

k 

««ind 

width. 

'3 

560i 

384-71 

■690 

■690 

-069 

•394 

li'sb 

469 

384-71 

•8201 

bare 

439 

3Si-71 

■870  I 

■860 

■086  . 

•417 

good 

434 
139 
133f 
98} 

384-71 

■880 

398-79 
385-79 

2^900 
2-900  i 

2^900 

•290 

•455 

ood 

383-71 

3-906 

3906 

■391 

•443 

98 

383-71 

3-916  1 

97 

383-71 

3-916 

97 

383-71 

3^950  l 

4^016 

•402 

•447 

97 

383-71 

4-104 

97 

383-71 

4-104  J 

97 

383-71 

4-lM 

93 

383-71 

4^n5 

4-115 

■412 

•437 

92 

383-71 

4^148 

4-148 

■415 

•435 

94. 

398-79 

4231 

4-231 

•423 

•436 

re 

82 

385-71 

4^700 

4-700 

■470 

•469 

3/b 

80 

335-71 

4^820 

4-820 

■482 

•483 

te 

621 
60 

385-71 
3S5-71 

7-340 
7-710  1 

7-340 

•734 

50 

385-71 

7-710  \ 

7-680 

•768 

•497 

mi 

384-71 

7-620 

46 

383-71 

8-312  1 

46 

383-71 

8-342  I 

8-358 

•836 

•495 

45} 

383-71 

8-390  J 

45 

383-71 

8-630 

44 

387-75 

8-770  1 

43 
43 

386-71 

8-890  \ 

8-770 

•877 

•607 

386-71 

8  890  J 

44 

383-71 

8-721 

8721 

■  •872 

•494 

41 

383-71 

9-190 

42 
43 
43 

383-71 
385-71 

9-090 
S^STO 

9^017 

•902 

•500 

386-71 

8920 

•re 

•re 

43 
43 

385-71 
385-71 

8820 
8870   - 

8-887 

•889 

•483 

MK 

43 

385-71 

8970 

K 

34 

383-71 

11-290 

11-290 

.M29 

•620 

331 
3l| 

383-71 

11^460 

11460 

1146 

•621 

383-71 

12086 

12^086 

1^209 

•499 

k>61S 

(31^ 

383-71 
383-71 

12^380  ) 
12380  S 

12380 

1^238 

•601 

m  )3ss-ri 

I3^530 

13-630 

1^353 
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Table  XIIL— Experiments  on  Overfalls,  Chew  Magna.  (Continued.) 


Total  Depth  of 

Wat«r  abore 

Crust,  in  inches. 


Time 
in  seconds. 


Cubic  Feet  Discharsed. 


CoelBdeikts. 


ToUl 
Quantity. 


to6i 


"l8 

In 

8 

8  to  8' 8 

8>8 

9'* 

9 

9 


385-71 
385-71 
399-79 
398-79 
398-79 
399-79 
385-71 
385-71 
398-79 
398-79 
399-30 
385-71 
385-71 
384-71 
384-71 
385-71 

383-71 


Per  Second.- 


Per  second 
ATerage  per  for  1  foot  in 
second.  width. 


14-150 

14-150 

14-030 

14-370 

14-500 

14-900 

18-150 

18-150 

19-450  ■) 

19-690  \ 

19-690  J 

23-380  1 

23-380  ] 

24-820 

24-820 

27-550 

27-550 


m 


14150 
14-030 
1403  d 
14-900 
18-150 

19-610 

23-380 

24-820 
24-820 

27-550 


1-416 
1-403 
1-443 
i-490 
1-815 

1-961 

2-338 

2-482 
2-482 

2-755 
Mean 


•499 

•499 
•498 
-515 

•478 

•535 

•491 
•500 

-521 


'480 


The  first  twelve  tables  give  the  results  of  the  experiments  made  on  the 
Kennet  and  Avon  Canal,  where  the  reservoir  was  large,  in  proportion  to 
the  overfall,  and  the  water  was  still. 

Table  XIII.  contains  the  results  of  the  experiments  made  at  Chew 
Magna,  in  Somersetshire,  in  which  the  reservoir  was  very  small,  in  pro- 
portion to  the  overfall,  and  it  was  kept  continually  supplied  by  a  pipe  2 
feet  in  diameter,  leading  from  a  reservoir  19  feet  above  it.  Tlie  columns, 
in  this  case  also,  have  the  same  si^ification  as  those  relating  to  the  expe- 
riments on  the  Kennet  and  Avon  CanaL 

(To  be  CoBiinued.) 


For  the  Journal  of  the  Franklin  Institute. 

Jfotice  of  a  Railroad  upon  an  Ice  Grade.     By  Ellwood  Morris,  Civil 

Engineer. 

The  railroad  lately  laid  upon  a  graduation  of  ice,  provided  by  nature 
across  the  mouth  of  the  Susquehanna  river,  at  Havre  de  Grace,  in  the 
State  of  Maryland,  seems  to  deserve  a  more  permanent  record  than  .the 
fleeting  notices  of  the  daily  press. 

It  adds  another  to  the  many  striking  evidences  recently  afibrded,  of  the 
promptitude  with  which  the  mind  of  the  American  engineer  and  me- 
ehanic  grapples  with  unexpected  difficulties,  and  triumphs  over  them. 
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le  railroad  uniting  the  cities  of  Baltimore  and  Philadelphia,  touches 
oth  banks  of  tlie  Susquehanna  river  at  its  mouth. 
The  river  here  is  about  four-fifths  of  a  mile  in  >vidth,  and  forming  a 
reak  in  the  railroad  of  that  length,  over  deep  water;  the  communication 
I  usually  kept  up  by  means  of  a  large  steam  ferry  boat,  upon  which  the 
assengers  cross  from  one  bank  to  the  other,  independent  trains  with  their 
)Comotives  being  in  waiting  upon  both  banks. 

The  passengers  themselves  debark,  when  they  reach  the  river,  and  gain 
le  boat  through  covered  buildings,  which  screen  them  from  the  weather; 
leir  baggage,  with  the  car  containing  it,  is  run  upon  the  upper  deck,  and 
eing  carried  over  is  replaced  upon  the  railway  on  the  further  bank,  and 
oupled  to  the  train  in  waiting  there. 

Now  the  river  Susquehanna,  leading  to  the  north,  in  bleak  and  moun- 
lioous  regions,  brings  down  in  the  winter  season,  great  quantities  of 
Dating  ice,  which  seriously  impede  the  railroad  ferry. 
At  the  mouth  of  the  river  there  is  shoal  water,  in  which  the  ice  grounds, 
id  in  severe  weather,  it  forms  a  point  of  support  for  successive  floating 
asses,  until  it  sometimes  gorges  up  for  many  miles  above  the  ferry  of 
e  railway  line. 

In  forming  these  ^^gorge$^^  of  ice,  the  cakes  edge  up,  and  freezing  to- 
ther  in  that  position,  form  a  mass  of  gredt  solidity  and  strength,  but 
ry  rough  upon  the  surface. 

iVhile  this  gorge  is  forming,  the  railroad  ferry  is  necessarily  discontinued, 
d  when  it  has  formed,  the  question  arises — ^how  is  the  business  of  the 
ilway  to  be  resumed? 

These  preHminary  remarks  bring  us  now  to  our  Inain  subject:  In  a  se- 
re winter  like  that  of  1851-2,  the  engineer  of  the  railway  sees  his  ferry 
e  at  Havre  de  Grace  cut  off,  and  the  river  filled  almost  to  the  bottom 
th  a  vast  accumulation  of  cakes  of  ice,  a  foot  thick,  edged  up,  and  frozen 
that  position,  so  as  to  present  a  mass  of  great  strength,  but  most 
'bidding  superficial  aspect. 

Contemplating  this  with  the  true  eye  of  science,  and  seeing  its  adapta- 
n  to  bis  purpose,  Mr.  Trimble,  the  engineer  of  the  railroad  company, 
tennined  to  form  over  this  rude  glacier,  a  railroad  for  his  baggage  and 
igfat  cars,  and  a  sledge  road  along  side  of  it,  upon  which  two  horse  sleighs 
lud  carry  his  passengers,  and  by  means  of  towing  lines,  propel  the 
fight  cars  over  the  river.  This  was  the  great  idea,  and  most  promptly 
d  successfully  has  it  been  carried  out. 

The  first  step  was  to  locate  the  railroad;  for  upon  this  rough  surface  of 
>,  a  straight  line  between  the  ferry  landmgs,  would  have  required  too 
ach  graduation;  too  much,  excaration  and  embankment,  (so  to  speak,) 
ice  and  snow. 

The  line  ^vas  accordingly  staked  out  with  several  curves,  so  as  to 
dace  the  labor  required  in  grading  the  frozen  surface;  the  projections, 
iintfli,  and  ridges  were  cut  away,  and  broken  fragments  of  ice  were  used 
fill  up  the  hollows.  Then  upon  condemned  ties,  about  four  feet  apart, 
itk  some  new  timber  interspersed,  a  track  was  laid  with  U  rails,  ol 
Mt  40  lbs.  to  the  yard,  confined  merely  by  hook-headed  spikes,  and 
ibont  chaixB. 
The  suE&ce  of  Hie  ice  heiDg  some  10  or  15  feet  belo^  ^e  ^^lUkmeiiN. 
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rails  upon  the  two  banks,  was  gained  by  temporary  inclines,  running  off 
from  the  shores  upon  a  rough  blocking  of  cob  work,  so  arranged  as  to  be 
adjustable,  and  taking  advantage  of  a  low  pier  on  the  left  bank,  to  re- 
duce the  grade.  These  inclines,  and  the  track  across  the  ice,  were  con- 
nected  with  the  main  line  on  both  banks,  by  suitable  switches,  and 
formed  in  fact  a  species  of  sideling  nearly  a  mile  long.  Upon  the  inclines 
the  baggage  and  freight  cars  were  worked  one  way  by  gravity^  and  the 
other  by  roping ^  from  the  locomotive  train.  Forty  freight  cars  per  day, 
laden  with  valuable  merchandise,  have  been  worked  over  this  novel 
track  by  th6  means  above  referred  to,  and  were  propelled  across  the  ice 
portion  by  two  horse  sleds  running  upon  the  sUdge  roady  and  drawing  the 
cars  by  a  lateral  towing  line,  of  the  size  of  a  man's  finger. 

At  the  present  writing,  this  novel  and  effectual  means  of  maintaining 
the  communication  at  Havre  de  Grace,  is  still  in  successful  operation,  and 
will  so  continue  until  the  ice  in  the  river  is  about  to  break  up.  Then  by 
means  of  the  sledges,  the  rails,  (the  only  valuable  part  of  the  track,)  can 
be  rapidly  moved  ofl*  by  horse  power,  not  probably  requiring  more  than 
a  few  hours  time,  so  that  the  communication  may  be  maintained  success- 
fully until  the  last  moment.  If  properly  timed,  (as  it  doubtless  will  be,) 
the  railroad  may  be  removed,  the  ice  may  run  out,  and  the  ferry  be  re- 
sumed, it  may  be,  in  less  than  48  hours* 

We  cannot  conclude  this  brief  notice  by  an  eye  witness,  without  ex- 
pressing our  admiration  of  the  ingenious  practical  arrangement,  adopted 
for  overcoming  an  extraordinary  difficulty  at  this  point,  by  Isaac  R.  Trim- 
ble, Esq.,  the  engineer  of  the  railroad  company. 


The  Submarine  Telegraph."^ 

At  about  half  past  10  o'clock  on  Thursday  morning  the  last  portion  of 
the  wire  leading  from  the  Foreland  was  brought  close  under  the  walls  of 
the  Castle  at  the  summit  of  the  clifi*,  and  thence  gently  dropped  into  the 
garden  attached  to  the  temporary  office  of  the  Company.  The  wire  was 
then  led  into  one  of  the  upper  rooms  and  connected  with  the  telegraphic 
instruments.  In  addition  to  the  well  known  apparatus  of  Messrs.  Cooke 
and  Wheatstone,  the  more  modern  inventions  of  Messrs.  Brett  and  Henley 
had  been  enlisted  for  the  occasion.  After  some  little  delay,  consequent 
on  the  rapidity  with  which  the  arrangements  were  made,  the  wires  were 
finally  connected,  and  it  became  a  moment  of  intense  anxiety  when  signals 
were  about  to  be  passed.  The  instrument  of  Messrs.  Cooke  and  Wheat- 
stone  was  set  in  motion,  signals  were  interchanged  with  Calais,  and  the 
complete  success  of  the  undertaking  was  completely  evinced.  But  very 
few  communications  had  passed  when  a  mounted  messenger  arrived  with 
a  despatch  from  the  telegraph  piSee  of  the  South  Eastern  Railway  Com- 
pany. It  proved  to  be  a  communication  containing  the  prices  of  the  funds 
on  the  London  Exchange,  ^^hich  were  to  be  immediately  sent  on  by  the 
submarine  telegraph  to  Paris.  The  particulars  of  the  message  were  of 
•course  kept  secret,  but  vl  was  Ratifying  to  observe  that  it  was  duly  for* 
warded.  From  this  time  despatches  were  continually  passing  between 
ibe  Dover,  telegrvfkk  'OfB€es  and  London  and  Paris.  A  message  fiooL 
^From  H^npth'M  Railway  and  Com.  3oum»\,I^o.  ^\d,^o^Tii&MK\VV^V« 
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London  was  sent  to  Paris  and  an  answer  received  from  Paris  and  for- 
warded to  London  within  one  hour,  and  this  time,  it  must  be  remembered, 
includes  the  distance  of  a  mile  traversed  twice  between  the  Dover  offices, 
bringing  the  London  message  to  the  office  of  the  Submarine  Company 
and  transmitting  the  reply  to  the  office  of  the  South  Eastern  Railway. 
To  this  must  be  added  the  loss  of  time  consequent  on  the  message  having 
to  be  sent  from  the  Paris  office  to  the  Paris  Bourse,  and  the  time  taken 
for  the  reply  from  the  Bourse  to  the  Paris  office. 


AMERICAN    PATENTS. 

Utt  of  American  Patents  which  issued  from  January  13,  to  February  3,  1852, 
{inclusive^  with  Exemplifications  by  CuablesM.  Kili^zb^  late  Chief  Examiner  of 
Patents  in  the  U,  S,  Patent  Office. 

25.  For  an  Improvement  in  Machines  for  Scouring  Knives  and  Forks ;  Christopher 
Aumock,  Columbia,  Ohio,  January  13. 

flaim, — "I  claim  the  construction  of  this  machine,  composed  of  two  cylinder  brashes, 
with  their  peripherics  in  contact,  >vhich  causes  the  friction  necessary  forscouriof^  or  polish- 
ing, and  at  the  same  time  keeps  the  cylinder  brushes,  which  do  the  work  of  polishing  or 
foouring,  wet  with  the  polishing  substance  continually,  while  the  machine  is  in  motion, 
by  imm«rrsing  the  under  side  of  said  brushes  in  the  liquid  as  they  revolve  around  on  their 
axis,  as  above  mentioned.  The  article  to  be  scoured  or  polished  must  be  held  in  a  perpen- 
dicular position,  and  moved  up  and  down  between  the  cylinder  brushes  while  in  the  act  of 
icouring  or  polishing." 


<6.  For  a  Blind  and  Shutter  Operators  James  R.  Creighton,  Cincinnati,  Ohio,  Janu- 
aiy  13. 

Claim. — "Having  thus  fully,  clearly,  and  exactly  described  the  nature,  construction,  and 
0{ieration  of  my  improvement  in  window  blind  -openers  and  fasteners,  what  I  claim  therein 
a«  new  is,  the  sliding  extension  rod,  provided  with  the  bent  arm  or  hook,  groove,  notch, 
and  tooth,  as  described,  in  combination  with  the  staple,  catch,  and  serrated  neck,  fitting 
into  a  corresponding  socket  in  the  plate;  whereby  the  shutter  or  blind  is  opened  or  closed 
hj  manipulation  from  the  inside,  and  retained  in  position  when  opened,  by  the  fallen  bent 
arm  in  the  staple,  and  when  closed,  by  the  introduction  of  the  bent  arm  into  the  notch  in 
the  catchy  the  serrated  neck,  with  its  corresponding  socket  in  the  plate,  preventing  the 
l>eat  aim  from  being  dislodged  from  either  position,  by  tampering  from  the  outside." 


27.  For  an  Improvement  in  Running  Gear  of  Carriages;  Gustavus  L.  Haassknecht, 
New  HaTen,  Connecticut,  January  13. 

Claim. — '<I  do  not  claim  the  separate  use  of  one  segment,  on  which  the  end  of  tlic 
perch  rests;  neither  do  I  claim  two  pivots  attached  to  the  body:  but  what  I  do  claim  as  my 
invention  ia,  the  placing  the  pivot  in  the  rear  of  Uie  forwlMrd  axle,  in  combination  with  tho 
two  aeCa  of  segments  or  circles,  vis:  segments  A,  and  segments  D,  seen  at  fig.  3,  or  their 
equivalents,  substantially  as  abore  described.'* 

28.  For  an  Improvement  in  Apparatus  for  Cutting  the  Pile  of  Piled  Fabrics,-  John 
Johnson,  Assignor  to  Elias  Johnson,  Troy,  New  York,  January  13. 

C/Snin^— ^What  I  claim  as  my  invention  is,  the  method  of  connecting  the  cutter  (one 
or  more)  with  the  carrier  by  means  of  a  joint,  substantially  as  specified,  in  combination 
vilk  the  gnida  or  feeler  (one  or  more),  substantially  as  specified,  whereby  the  guide  or 
faeler  is  earned  down,  to  determine  the  position  of  the  cutter  or  cutters,  before  it  or  they 
btgiB  to  CB^  as  described. 

"f  «]bo  ddm  eonnecting  the  cutter  or  cutters  and  the  feeler  or  feelers  with  the  rccipro- 
citiof  caaMga,  by  means  of  a  spring  join^  sofietandally  as  specified,  to  thaX  \3ie  \«mq»u. 
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of  the  spring,  or  iU  equivalent,  shall  draw  the  feeler  or  feelers  against  the  range  of  loo| 
to  be  cut,  to  insure  the  proper  position  of  the  cutter  or  cutters  relatirely  to  the  raDfe  < 
loops  to  be  c\it,  as  specified. 

"And  finally,  I  claim  the  method  of  operating  the  cutters  and  guides  or  feelers  towaic 
and  from  the  face  of  the  cloth,  and  towards  and  from  the  lay,  by  connecting  the  ways  o 
which  the  carriage  runs,  by  arms,  to  the  arms  of  a  rock  shall,  and  to  two  inclin«^d  rockin 
joints,  substantially  as  specified,  whether  the  rock  shaft  be  operated  by  the  means  spcdfw 
or  the  equivalents  thereof." 


29.  For  an  Improvement  in  Lanterns;  Philos  Blake,  New  Haven,  Connecticut,  Jano 
ary  13. 

"My  improvement  consists  in  attaching  to  the  bottom  of  a  lantern  of  any  known  o 
suitable  construction,  an  additional  appendage,  whereby  the  lantern  is  made  to  rest  9ecuTel] 
and  in  an  upright  position  on  the  top  of  the  fore-arm  of  the  person  who  carries  it;  thereby 
having  both  hands  at  liberty  to  perform  manipuiations,  and  at  the  same  time  presentinj 
the  light  in  the  proper  position  for  that  purpose." 

Claim. — "What  I  claim  as  my  invention  is,  the  combination  of  a  lantern  of  any  con 
struction,  with  the  additional  appendage  herein  described  and  set  forth,  for  the  purpoae  fl 
adapting  the  same  to  be  carried  <m  the  top  of  the  fore-arm,  and  of  keeping  it  in  an  uprigh 
]X>8ition.  And  this  I  claim,  whether  said  appendage  be  constructed  iu  'the  particular  loni 
and  manner  set  forth,  or  in  any  other  manner  whereby  the  same  object  is  accomplished 
by  substantially  the  same  means." 


30.  For  an  Improvement  in  Ornamental  Painting  on  Glcu8,Jrc*f  John  W.  B«wen 
Brookline,  Massachusetts,  January  13. 

"My  process  imparts  to  a  painting  on  glass,  an  appcaiance  very  much  like  those  figure 
which  are  executed  on  wood  or  papier  mache,  and  which  are  more  or  less,  or  in  part,  mad* 
up  of  pieces  of  mother  of  pearl  let  into  the  wood.  The  paintings  or  figures  produced  b; 
my  said  method  have  very  beautiful  properties  of  reflecting  light,  such  as  are  ofWn  exhibit 
ed  by  silvered  prismatic  or  crystaline  surfaces." 

Claim. — "What  I  claim  as  my  improvement  in  ornamenting  surfaces,  consists  ia  com 
bining  with  the  process  of  painting  and  ornamenting,  by  metallic  foil,  that  of  corruglitin] 
or  crimping  the  foil,  so  as  to  impart  to  the  figure  or  figures  a  power  of  reflecting  light,  si 
as  to  produce  the  sparkling,  scintillated  appearance,  as  specified." 


31.  For  an  Improvement  in  Maehints  for  Dressing  Stone;  Albert  Eames,  Springfield 
Massachusetts,  Assignor  to  Chailes  T.  Shelton,  City  of  New  York,  January  13. 

,  "My  invention  relates  to  improvements  on  the  machine  for  dressing  stone,  secured  bi 
letters  patent  granted  to  Charles  Wilaon,  bearing  date  the  13th  day  of  March,  1847,  ani 
re-issued  4th  Match,  1851." 

Claim. — "W^hat  I  claim  as  my  invention  is,  making  the  upper  surface  of  die  ways  elastic 
substantially  as  described,  in  combination  with  the  cutter  carriage,  constructed  and  open 
ting  in  manner  substantially  as  specified  and  for  the  purpose  described. 

"I  also  claim  the  manner,  substantially  as  described,  of  mounting  the  stone  carriage  oi 
wheeled  axles,  so  that  it  can  be  elevated  and  depressed,  in  combination  with  the  feedin( 
platform,  running  on  ways,  substantially  as  described,  so  that  the  carriage  can  be  run  oi 
wheels,  to  bring  stones  to  and  remove  them  from  the  machine,  and  be  let  down  on  to  tb 
platform,  to  receive  the  feed  motion,  as  described. 

"And,  finally,  I  claim  the  dogs  jointed  to  and  in  combination  with  the  jointed  armi 
substantially  as  described,  so  that  by  means  of  wedges,  or  their,  equivalents,  the  block  o 
stone  can  be  adjusted  and  secured  in  place,  as  described." 


32.  For  an  Improvement  in  the  Shak&rt  of  Winnowing  Machines;  Hinuy  Filban 
Dayton,  Ohio,  January  13. 

Claim. — ^''What  I  claim  u  my  invention  is,  the  motbod  of  moving  the  shaker  fingwi 
in  the  manner  and  for  the  purposes  herein  set  fimh." 
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33.  For  an  Imprwtd  Ornamental  Connexion  of  the  parti  of  an  Iren  Fences  Henry 
Jenkins,  Cincinnati,  Ohio,  January  13. 

Claim  • — ^**Having  thus  fully  described  my  improrements  in  manufacturing  fences,  what  I 
cbin  therein  aa  new  is,  connecting  the  parts  of  a  wrought  iron  fence  to  each  other,  by 
raj^ing  iron  ornaments  upon  them,  for  the  purposes  of  omam£nting  and  fastening  the 
parts  together,  substantially  in  the  manner  herein  described.^ 


34.  For  Improvements  in  Beveling  Planes;  Harrison  W»  Lewis,  Bath,  New  York,. 
January  13. 

''This  invention  consists  of  a  plane,  or  planing  instrument,  of  peceliar  form  and  furnished 
with  several  peculiar  devices,  so  as  to  be  adapted  to  the  purpose  of  forming  at  one  operation,. 
and  with  extraordinary  accuracy,  a  double  bevel  upon  the  grooved  edge  of  a  stile  or  rail  of  a 
panel  door.*' 

Claim* — ''What  I  claim  as  my  invention  are,  1st,  the  adjustable  gauge  bar  and  the 
mtical  adjustable  guide,  in  combination  with  the  double  faced  plane  stock,  all  constructed 
tnd  relatively  arranged  as  herein  described. 

"Sd,  The  combination  of  the  g^ard  screws,  guard  stock,  adjustable  guard,  gauge  bar, 
Tertical  guide,  and  plane  stock;  the  whole  being  constructed  and  arranged,  substantially  in 
the  manner  and  for  the  purpose  herein  set  forth." 


35.  For  an  Improvement  in  Looms  for  Weaving  Piled  Fabrics,-  Charles  A.  Maxfield,. 
Troy,  New  York,  January  13. 

Claim* — "Having  thus  described  my  invention  and  improvement  in  the  loom  for  weaving 
pile  fabrics,  I  wish  it  to  be  understood,  that  it  is  not  my  intention  to  claim  the  use  of  the 
^;'uring  or  pile  wires,  apon  which  the  loops  or  pile  is  raised;  but  what  I  do  claim  to  have 
iovented  is,  1st,  the  employment  on  each  side  of  the  loom,  of  a  wing,  constructed  substan- 
tially as  described,  when  mounted  upon  either  end  of  the  lay,  rock  shaft,  moving  inde- 
pendent thereof,  and  of  each  other,  and  vibrating  alternately  with  each  other,  in  the  arc 
of  a  circle  scribed  from  the  said  rock  shafl,  and  upon  each  are  mounted  the  ways  of  the 
pile  or  figuring  wires,  whereby  the  said  wires  are  carried  rearward,  to  bo  re-inserted  into 
the  open  shed,  and  thence  forward  to  the  last  pick  of  the  woof,  or  weft,  as  described. 

**Sd,  I  also  claim  causing  the  wings  to  recede,  to  carry  the  wires  to  the  open  shed,  and 
(hen  advance  frontward  with  the  wires  to  the  woven  pile,  alternately,  by  the  action  of  the 
luy  itself,  each  wing  being  locked  to  the  lay  at  the  pro{)cr  moment,  and  disengaged  there- 
fiom  on  the  insertion  of  the  wire,  by  the  action  of  the  cur>'cd  lever  as  described. 

**3d,  I  likewise  claim  pivoting  the  ways  of  each  wing,  and  furnishing  the  inner  ends 
thereof  with  arms  projecting  into  openings  in  the  breast  beam,  whereby  the  ways,  with 
the  figuring  wires,  are  made  to  maintain  a  horizontal  position,  during  the  vibration  of  the 
"Vings,  in  the  arc  of  a  circle,  as  described. 

'-4th,  I  also  claim  providing  each  wing  with  a  holding  lever,  pivoted  to  the  frame  and 
"vibrating  with  the  motion  of  the  wing,  and  locked  by  means  of  a  spring  plate  and  pivoted 
«mi,  actuated  by  the  advance  motion  of  the  double  arms  of  the  rock  shafl,  when  the  wire 
i*  at  rest  in  the  warp,  whereby  the  wing  is  retained  steadily  in  its  position,  until  the  with- 
drawal of  the  figuring  wire. 

**5th,  I  also  claim  combining  the  intermediate  sliding  arm,  horizontal  rods,  with  the  car- 
rier and  wire,  whereby  the  middle  of  the  latter  is  sustained  and  prevented  firom  trembling, 
whilst  being  inserted  and  withdrawn  from  the  web,  as  described.'' 


96.  For  an  Improvement  in  Machines  for  Making   Sugar   Caudys    Bartholomew 
O'Brien,  Rochester,  New  York,  January  13. 

Claim* — ^What  I  claim  as  my  invention  is,  making  candy  by  machinery  substantially 
uietfiirth." 


^.  For  ui  Imprmtemeni  in  the  Apparatus  for  Attaching  pieces  of  Metal  to  each  others 
ky  CaaOng/  Hontio  B.  Osgood,  Thompsenville,  Connecticut,  Jannaiy  13. 

*Mj  hupcvTCBent  ooodits  in  making  the  jaws  morable,  ao  that  thiey  miy  \)e  li^'Qitaii 
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to  their  proper  positions,  or  changed  for  different  shaped  steel,  when  required,  and  lo  u 
to  allow  the  levers  to  shrink,  without  any  risk  of  straining  the  castings." 

Claim, — ^**Wbat  I  claim  as  my  invention  is,  the  use  of  movable  jaws  attached  to  the 
permanent  parts  of  the  flask,  for  the  purpose  of  holding  the  steel  pivots,  or  bearings,  of 
levers  and  beams  of  platform  scales  and  other  analogous  articles,  firmly  in  the  exact  posi- 
tion required  for  use,  while  the  fused  iron  or  other  metal  is  being  poured  into  the  mould, 
so  as  to  fix  them  securely  in  the  lever,  dec,  and  so  that  the  movable  jaws  will  readilj 
yield  to  the  shrinkage  of  the  metal  while  cooling,  and  prevent  any  injury  from  straining 
any  of  the  parts,  when  the  whole  is  constructed,  arranged,  and  fitted  to  operate,  ■ohstaii- 
tially  as  herein  described/' 


88.  For  an  Improvement  in  Buckwheat  Font;  Alfred  Piatt,  Waterbory,  Connecticnt, 
January  13. 

Claim. — ^*What  I  claim  as  my  invention  is,  the  method  of  separating  the  hulls  from  the 
kernels  of  buckwheat,  by  shaking  them  on  a  table,  or  tables,  made  slightly  con- 
cave  and  rough,  substantially  as  specified,  in  combination  with  a  current  or  currents  of  sir 
blown  over  the  surface  of  such  table  or  tables,  to  carry  off  the  hulls,  whilst  the  kernels  are 
retained  or  held  back  by  the  form  of  the  surface  of  the  table  or  tables,  as  specified." 


39.  For  an  Improvement  in  Machinery  for  Punching  Sheets  of  Metal;  Samuel  Lan- 
ford.  Fall  River,  Massachusetts,  January  13. 

Claim, — "What  I  claim  as  my  improvement  is,  the  co'mbinatiou  of  the  hinged  flaps,  M 
M,  and  their  levers  N  N,  restoring  springs  and  tripping  studs,  or  equivalent  mechanic  con- 
trivances, with  the  movable  carriage  and  the  punching  cylinders  or  mechanism;  the  whole 
being  arranged  and  made  to  operate  substantially  as  herein  before  specified." 


40  For  Improvements  in  Apparatus  for  Moulding  in  Flasks;  Edward  Satterlee,  Albany, 
New  York,  January  13. 

Claim. — "Having  thus  fully  described  the  parts  and  combination  of  parts,  and  operation 
of  the  moulding  machine,  what  is  claimed  therein  as  my  invention  is,  the  making  of 
moulds,  in  and  by  the  alternate  motions  of  a  sifter,  sliding  knife  to  cut  off  the  sand  when 
the  fiask  is  filled,  press,  and  movable  bed,  connected  with  and  worked  by  the  continuous 
motion  of  a  single  shall,  substantially  as  described  in  this  specification." 

"I  do  not  cliam  the  sifler  or  press  as  my  invention. 

"I  also  claim  as  my  invention,  the  moving,  stopping,  and  starting  of  the  bed,  to  and 
from  the  points,  where  the  operation  of  silling,  filling,  and  pressing  the  sand  are  done, 
by  the  continuous  rotary  motion  of  a  single  shaft,  substantially  as  described  in  the  speci- 
fication. 

"I  also  claim  the  method  of  striking  the  surplus  sand  from  the  top  of  the  flask  after  the 
curb  is  removed,  by  means  of  a  self  adjusting  bar  or  knife,  substantially  as  described  and 
set  forth  in  this  specification." 


41.  For  an  Improvement  in  Metallic  Meddles ;  Jacob  Senneff,  Philadelphia,  Pennsylvania, 
January  13. 

Claim, — "What  I  claim  as  my  invention  is,  casting  the  eye  on  the  wire  which  consti- 
tutes the  heddle,  harness,  or  lieald,  through  which  the  warp  passes,  in  the  manner  and  for 
the  purpose  set  forth,  producing  a  hcddle  much  superior  to  any  other  known  or  «8ed,  and 
which  will  remove  many  of  the  difficulties  heretofore  experienced,  in  the  use  of  the  com- 
mon twisted  wire  heddle." 


42.  For  an  Improvement  in  Turning  Prisms,  4rc,;  Allen  Sherwood  and  Avery  Babbett, 
Auburn,  New  York,  January  13. 

Claim, — ''What  we  claim  as  our  invention  is,  the  prismatic  lathe  herein  deecribedt 

consisting,  essentially,  of  a  rotating  cutting  instrument,  whose  cutters,  in  rotating,  oombine 

to  describe  a  figure  whose  longitudinal  sections  are  the  counterparts  of  the  outline  of  tho 

hogitaditud  aectioDB  of  the  figure  to  be  produced,  and  of  a  carriage  to  hold  the  Uock  in 
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nch  a  poaitioii,  tkst  iU  axis  is  slwmjs  parallel  with  that  of  the  catting  instniment,  and 
It  the  same  time,  to  more  it  transversely  to  the  same,  for  the  purpose  described,  and  allow 
it  to  be  turned  on  its  axis  at  pleasure,  and  to  be  held  from  turning,  while  being  acted  upon 
bj  the  catters." 

49.  For  lmprt>0emenh  in  Machines  for  J^liiting  Rattan;  Joseph  Sawyer,  Royalston, 
Kaftadiusetts,  January  90. 

Ciltitat^— -^Having  thus  fully  described  my  inrention,  what  I  claim  as  new  is,  the  em- 
ployment, in  combination  with  the  cutters  for  splitting  off  the  strands,  of  feed  rollers  or 
tfaor  equivalents,  having  grooves  of  the  form  of  an  angle  or  certain  of  the  sides  of  a 
polygon,  of  which  the  edge  or  edges  of  the  knife  or  knives  form  another  side  or  other 
substantially  as  and  for  the  purposes  herein  described.*' 


44.  For  an  Improeed  Procaa  of  Mashing  Maize;  Frederick  Seitz,  Easton,  Pennsylva- 
jua,  January  30. 

Claim 4 — ^*Now  what  I  claim  as  my  invention  and  improvement  in  the  brewing  and 
Ulling  business  is,  the  above  specified  preparation  and  boiling  of  the  com  for  brewing 
tnd  distilling,  boiling  it  to  a  jelly  before  the  malt  or  rye  is  mashed  into  it,  giving  a  much 
hrger  than  the  usual  yield  from  cheaper  material,  enabling  me  to  use  one-half  to  two- 
thirds  com  for  beer,  ale,  and  porter,  and  to  make  19  quarts  of  whiskey  firom  60  pounds  of 
com,  (including  the  usual  quantity  of  malt  only,  and  no  rye,)  and  21  quarts,  with  lye,  as 
qi^cified." 

45.  For  Improvements  in  Planing  Machines;  G.  W.  Tolhurst,  Cleveland,  Ohio,  Janu- 
20. 


Claim, — "Having  thus  fully  described  my  invention,  I  would  state,  I  am  aware  that  the 
stocks  and  cutters  of  planing  machines  have  been  made  to  yield  upon  an  axle,  the  centre 
of  which  is  in  line  vrith  the  cutting  edge  of  the  knife.  This  I  do  not  claim;  but  what  I  do 
daim  is,  banging  the  stock  at  a  line  above  the  edge  of  the  cutter,  to  a  spring  or  weighted 
lever,  in  the  manner  described,  in  combination  with  the  resting  of  the  front  part  of  the 
itock  upon  a  fixed  surface,  so  that  when  the  back  part  of  the  stock  is  made  to  rise,  the 
whole  stock  b  throvm  forward  and  upward,  thus  keeping  the  edge  of  the  cutter  at  the 
level,  notwithstanding  the  change  in  its  angle  with  the  bed." 


46.  For  an  Improvement  in  Grain  Harvesters;  Thomas  Van  Fossen,  Lancaster,  Ohio, 
January  20. 

Claim* — ^'Having  thus  fully  described  my  invention,  what  I  claim  therein  as  new  is, 
eonstructing  the  reel  with  hinged  or  jointed  slats,  having  teeth  projecting  from  them, 
whereby  the  grain  is  more  effectually  collected,  raised,  and  drawn  into  the  action  of  the 
cntten,  substantially  as  described. 

**I  also  claim  the  combination  of  the  teeth  with  the  sliding  platform,  which  teeth  rise 
and  fidl  at  the  desired  time,  alternately,  arresting  and  releasing  the  cut  grain,  whereby  the 
rectpfocating  motion  of  the  platform  will  keep  the  cut  grain  strait,  and  constantly  moving 
on  the  platform  towards  the  trough,  substantially  as  described." 


47.  For  an  Improvement  in  Canal  Locks;  W.  W.  Virden,  Havre  de  Grace,  Maryland, 
January  20. 

''The  nature  of  mj  invention  refers  to  the  economizing  of  water,  in  passing  canal  or 
odier  boats  firom  one  level  to  another,  and  consists  in  the  use  of  plungers  or  floats  work- 
mg  in  suitable  chambers,  provided  with  appropriate  passages  and  wickets  connecting  them 
«&  the  lovrer  level,  to  which  plungers  the  boat  in  its  passage  through  the  lock  is  attach- 
ed, so  that  in  fidling  to  the  lower  level,  the  weight  of  the  boat  is  made  to  force  up  the 
water  in  the  float  chambers  to  the  higher  level,  thus  contributing  to  the  latter  level  an 
aAoont  of  water  to  sustain  the  loss  by  the  quantity  passing  off  the  lower  level." 

Cibtfii.--^'What  I  claim  as  my  invention  is,  causing  the  vireight  of  the  descending  boat 
to  aet  ••  a  aopplying  power  to  the  higher  level,  by  the  use  of  plungers  er  floats,  (any  num- 
Vr,)ittiiif  iaimitaUe  diambers,  provided  with  appropriate  passages,  and  comronwiUm 
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with  the  higher  and  lower  levels  for  operation,  »n  the  manner  eiientnllj  shown  «nd  de- 
scribed.*' 


48.  For  an  Improvement  in  Spring  Mattresses;  John  Waters,  Southwark,  Pfennsylvt- 
nia,  January  20. 

Claim, — **  Having  thus  fully  described  the  nature  of  my  invention,  what  I  cUuoi  therein 
as  new  is,  the  method  herein  described  of  securing  the  springs  of  spring  mattresses  to  the 
frame  and  to  each  other,  so  as  to  leave  the  tops  of  the  springs  free  to  play  or  yield  to  any 

firessure,  viz:  by  connecting  them  together  by  a  riveted  leather  hinge,  and  allowing  the 
ongitudinal  and  cross  pieces  of  the  frame  to  pass  through  a  slot  in  said  leather  hinges, 
the  whole  being  combined  and  arranged  in  the  manner  and  for  the  purpose  set  forth." 


49.  For  an  Improvement  in  Mills  for  Grinding  Quartz;  Horatio  BlasdcU,  City  of  New 
York,  January  20. 

^'The  distinguishing  feature  of  improvement  consists  in  so  constructing  and  combining 
the  several  parts  of  the  mill,  that  the  quartz  rock  shall  be  received  and  cracked  or  reduced 
so  as  to  pass  between  the  grooved  surfaces  of  the  semi-spherical  runner  and  concave, 
wherein  the  quartz  is  held,  and  the  particles  thereof  made  to  act  by  friction  directly  upon 
each  other,  and  thus  effect  its  own  pulverization,  and  allowed  to  descend  gradually  to  cir- 
cular  channeled  rings,  between  whose  surfaces  the  quartz  is  reduced  to  the  fineness  of 
flour." 

Claim. — "Having  thus  described  my  mill  for  reducing  gold  quartz  rocks  to  a  powder  or 
flour,  what  I  claim  as  new  is,  the  combination  of  the  chilled  hollow  cylinder  R',  and  nut  S, 
of  the  form  represented,  and  the  grooved  chilled  rings  W  E*,  and  horizontal  circular  chan- 
neled chilled  ring  plates  R  X,  with  the  grooved  concave  E,  and  runner  T,  for  breaking, 
pulverizing,  and  powdering  gold  quartz  rock;  the  said  chilled  rings  and  plates  being  ar- 
ranged and  operating  in  the  manner  and  for  the  purpose  herein  fully  set  forth." 


60.  For  an  Improvement  in  Churns;  Edwin  B.  Clement,  Bamet,  Vermont,  January  20. 

Claim. — "What  I  claim  as  my  invention  is,  the  application  to  dashers  for  chums,  of 
floats  that  shall  close  together  at  their  appointed  place,  when  pressed  downwards  through 
the  cream  or  milk,  forcing  the  cream  or  milk  through  narrow  spaces,  and  opening  again 
when  raised  from  the  bottom;  claiming  the  right  of  composing  the  dasher  of  any  materials, 
and  in  any  combination  of  the  above  described  parts,  so  as  substantially  to  produce  the 
same  effects." 


61.  For  an  Improvement  in  Machines  for  Drilling  Stone;  Henry  Goulding,  Boston, 
Massachusetts,  January  20. 

"My  improved  machine  is  intended  to  be  used  either  as  a  power  or  hand  drilling  ma- 
chine, and  is  so  constructed  as  to  drill  in  any  direction,  the  drill  being  set  in  a  swinging 
frame,  and  operated  by  the  friction  of  two  sets  of  grooved  wheels,  with  movable  joumali, 
so  placed  with  regard  to  each  other  as  to  turn  the  drill  as  it  is  driven." 

Claim. — "Having  thus  described  my  improved  diilling  machine,  what  I  claim  as  mj 
invention  is,  1st,  driving  the  drill  forward  and  back  by  adjustable  wheels,  between  the 
edges  of  which  the  drill  shaft  is  placed,  substantially  as  above  described. 

"2d,  I  claim  turning  the  drill,  by  placing  said  wheels  at  an  angle  to  each  other,  sub- 
stantially as  herein  above  described. 

"3d,  I  claim  feeding  the  drill  forward,  as  the  hole  is  deepened,  by  making  the  bearing 
iBurface  of  the  wheels  which  drive  the  drill  in,  of  greater  strength  ^an  that  of  the  other 
wheels." 


62.  For  an  Improvement  in  Washing  Machines;  John  McLaughlin,  Goshen,  Ohio, 
January  20. 

C/aim.-r"Having  thus  fully  described  the  nature,  construction,  and  operation  of  my 
improved  washing  machine,  what  I  claim  therein  as  new  is,  the  method  of  hangring  and 
operating  the  plunger,  by  means  of  the  shackles  and  the  heavy  counterpoise  handle,  a* 
"<le»cribed." 
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53.  For  an  Improtfemeni  in  Hand  Printing  Pres$a,'  Henrj  Moeser,  Pittsburg,  Peirn- 
fjWmnia,  JanQary  20. 

■^The  object  of  the  represented  arrangement  is  to  avoid  the  sliding  motion  of  the  platen, 
If  it  is  most  generally  the  case  with  hand  presses;  for  that  purpose,  the  tympau  plate  is 
constructed  movable  around  the  hinges,  and  the  impression  efiected  from  below,  by  press- 
iag  the  platen  with  the  types  against  the  tympan,  as  will  be  shown.'' 

Claim. — ^**What  I  claim  as  my  invention  is,  the  tympan  plate  of  a  printing  hand 
press,  removable  by  hinges,  and  counterbalanced,  together  with  the  manner  of  holding  the 
trmpan  plate  in  its  position,  (when  lowered  down,)  for  the  purpose  of  resisting  effectually 
the  pressure  exercised  from  below,  substantially  as  described." 

U.  For  an  Improvement  in  Spinning  Machinery;  Oliver  Pearl  and  Henry  P.  Chand- 
ler, Lawrence,  Massachusetts,  January  20. 

Claim, — *'But  what  we  do  claim  as  our  improvement  is,  the  arrangement  of  the  whirl 
It  the  base  of  the  flyer,  in  combinatioii  with  making  the  said  whirl  and  the  bearing  on 
which  the  whirl  is  placed  and  rotates,  with  a  passage  through  thsm  large  enough  to  allow 
the  bobbin  to  play  within  the  same,  and  up  and  doWn  between  the  flyer  legs,  substantially 
in  manner  and  for  the  purpose  as  specified.*' 

55.  For  an  Imprtwement  in  Self-Sharpening  Grindstones;  Jesse  Pennabecker,  Eliza- 
beth Township,  Pennsylvania,  January  20. 

Claim . — ^<' What  I  claim  as  my  invention  is,  the  combination  of  a  grindstone  with  a 
Kl^acting  picker,  by  which  the  grindstone  is  sharpened  by  its  motion  or  power,  as  herein 
described,  or  in  any  other  manner  substantially  the  same." 


56.  For  Improvements  in  Nail  Machines;  Samuel  G.  Reynolds,  Worcester,  Massachu- 
setts, January  20. 

''The  object  of  my  invention  is  to  avoid  the  difficulties  heretofore  encountered  in  the 
manu&cture  of  wrought  iron  nails,  and  consists  in  the  employment  of  cutters  to  sever 
tapered  pieces,  by  cutting  from  a  plate,  rolled  to  the  required  thickness  of  the  thickest  part 
of  the  shank  of  the  nails,  and  making  the  taper  alternately  from  opposite  sides,  and  so 
proportioned  that  the  cross  section,  taken  at  any  part  of  the  shank,  shall  have  the  same  or 
nearly  the  same  amount  of  metal  af\er  the  cut,  and  when  the  nails  are  completed,  when 
this  is  combined  with  griping  or  moulding  dies,  which  receive  the  cut  pieces  from  the  cut- 
ters by  some  suitable  conveying  meanA,  and  which  mould  them  by  causing  the  metal  to 
spread,  instead  of  elongating,  and  retain  the  same  or  nearly  the  same  amount  of  metal  in 
any  and  all  parts  of  its  length." 

Claim. — ''Having  thus  described  my  improved  method  or  process  of  making  wrought 
nails,  and  the  machinery  for  the  same  as  I  have  essayed  it,  I  wish  it  to  be  distinctly  under- 
stood, that  it  is  susceptible  of  modifications,  as  for  instance,  instead  of  making  an  activo 
pressure  on  all  four  faces  of  the  blank,  to  give  the  required  form,  the  same  thing  may  I»o 
accomplished,  although  not  so  well,  by  making  active  pressure  on  two  faces,  and  simply 
preitenting  resistance  to  the  other  two  faces. 

"What  I  claim  as  my  invention  in  the  making  of  wrought  nails  is,  the  employment  of 
the  cutter  for  cutting  wedge-formed  pieces  from  a  previously  rolled  plate,  of  equal  or  nearly 
rquai  thickness,  substantially  as  dMcribed,  preparatory  to  and  in  combination  with  the 
moulding  diet  which  receive  the  cut  pieces,  by  suitable  conveying  apparatus,  from  the  cut- 
ters, and  mould  them  to  the  required  form  by  pressure,  substantially  as  specified,  so  as  to 
give  the  form  by  spreading  the  metal  between  the  dies,  instead  of  by  elongation,  as  hcrc- 
tdore  practised  when  making  nails  from  cut  blanks. 

"I  also  claim  the  vibrating  cutter,  and  the  faces  or  dies  for  confining  and  compressing 
tlie  nails  arranged  on  both  sides  of  the  said  cutter,  substantially  as  described,  when  this  is 
eombined  with  the  two  stationaiy  cutters,  having  a  space  between  the  two,  through  which 
the  rod  or  plate  of  iron  is  fed,  substantially  as  described." 

67.  For  malmpnmemeiU  in  Briek  KUns;  William  Linton,  Baltimore,  Maryland,  Janu- 
uy  SO* 

"My  improtementt  eoniiit  in  the  form  (tf  the  bottom  of  the  fire  aiehei,  and  in  tSve  m^« 
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of  introducing  the  air  into  the  furnace,  for  igniting  and  burning  the  fiiel,  and  canaing  a  ire^^ 
steady,  and  unimpeded  heat,  equalized  throughout  the  body  of  the  kiln,  by  which  I  am 
enabled  to  greatly  economize  the  fuel,  and  bum  a  kiln  of  bricks,  or  other  articles  manu- 
factured of  clay,  more  evenly  and  expeditiously  than  by  any  other  mode  with  which  I  am 
acquainted." 

Claim, — ^''Having  thus  fully  described  my  improvements,  what  I  claim  therein  as  new 
is,  forming  air  arches  or  openings  in  the  kiln,  between  the  fire  beds,  with  lateral  openings 
therein,  through  which  a  sufficient  amount  of  air  can  be  supplied  equally  to  all  parts  of 
the  fire  bed  at  the  same  time,  substantially  as  herein  described.'' 


58.  For  an  Improved  Cast  and  Wrought  Iron  Blind,'  Robert  White,  Washington,  Dis- 
trict of  Columbia,  January  20. 

Claim. — ^''I  do  not  claim  the  combining  cast  and  wrought  fron,  nor  do  I  claim  to  be 
the  first  to  have  cast  metal  round  cold  metal,  and  joining  thd  same  by  that  means;  but 
what  I  do  claim  as  new  is,  producing  a  new  product  or  article  of  manufacture  for  shutters, 
doors,  &c.,  whereby  I  am  enabled  to  use  wrought  iron  slats,  and  prevent  the  contraction 
of  the  metal,  in  cooling,  firom  warping  the  same,  by  casting  the  top,  centre,  and  bottom 
plates  separately  and  distinct  from  the  aide  plates,  and  running  the  side  plates  to  the  slats 
and  plates,  substantially  as  herein  set  forth. 


59.  For  an  Improvement  in  Piano  Forte  Action,-  Geo.  Brown,  Assignor  to  Geo.  Brown 
and  John  Munro,  Boston,  Massachusetts,  January  27. 

Claim, — ^*I  therefore  claim  in  the  upright  piccolo  piano  forte  action,  the  arrangement 
of  the  back  catch  lever  L,  in  firont  of  the  back  catch,  and  so  that  the  rear  side  of  the 
bearer  shall  operate  in  connexion  with  the  front  side  of  the  back  catch." 


60.  For  an  Improvement  in  Sand  Paper  Holder;  Azel  H.  Copeland,  West  Biidgewater, 
Massachusetts,  January  27. 

Claim. — ^^Having  thus  described  my  invention,  I  shall  state  my  claim  as  follows: 
what  I  claim  as  my  invention  is,  the  implement  called  a  sand  paper  holder,  constructed 
substantially  as  above  described;  that  is,  of  two  similar  pieces  of  wood,  with  handles  at 
the  ends,  the  inner  sides  flat,  and  the  other  sides  rounded,  joined  together  lengthwise  by 
a  hinge  of  cloth  or  leather,  so  that  the  flat  sides  can  be  brought  together;  the  outer  edges 
of  the  flat  sides  having  small  wire  pins  inserted  in  them,  by  which  the  sand  paper  is  held, 
and  the  two  pieces  being  held  together,  when  closed  by  dowels  in  one  of  the  flat  sides 
entering  corresponding  holes  in  the  other  flat  side." 


61.  For  an  Improvement  t'ri  Mill  Spindles;  Egbert  T.  Butler,  Bufiale,  New  York,  Jan- 
uary 27. 

^My  invention  relates  to  spindles  for  mills,  in  which*  the  runner  stone  is  held  to  its 
work  by  pressure,  and  consists  in  making  and  uniting  the  parts  of  the  spimdle  where 
they  connect  to  the  driver,  and  connecting  them  to  the  driver  in  such  a  manner  as  to  se- 
cure solidity,  compactness,  durability,  and  ease  of  operation,  by  the  means  hereinafter  de- 
scribed." 

Claim, — ^''Having  thus  fully  described  my  invention,  I  claim,  1st,  Uniting  the  upper 
and  lower  parts  of  the  spindle,  by  means  of  the  driving  chuck  or  key,  made  substantially 
in  the  manner  and  for  the  purposes  herein  set  forth. 

"2d,  I  do  not  claim  the  vibrating  centre  separately,  but  I  do  claim  it  in  combination  with 
the  driving  chuck  or  key,  and  the  method  herein  described,  of  uniting  the  parts  of  the 
opindle." 


62.  For  Improvements  in  the  Ring  Spinner;  Geo.  H.  Dodge,  Attleborough,  Maasachii- 
setts,  January  27. 

Claims — ^''What  I  claim  as  my  invention  is,  the  combination  of  the  standard  or  pro- 
jection B,  with  the  ring  and  traveler,  substantially  in  manner  and  for  the  purpoM  of  re- 
moving or  loosening  waste  firom  the  Utter,  as  specified." 


.American  Patents  which  issued  in  January^  1852.  171 

63.  For  dieehanUm  for  Operating  the  ReUef-Vaive  in  Partially  Condensing  Engine^/ 
WilliEm  Few,  St.  Louis,  Misionri,  and  Francis  Armstreng,  New  Orleans,  Louisiana^ 
January  27. 

Claim. — ^'HaTing  thus  described  the  construction  and  operation  of  our  invention,  what 
Tre  claim  therein  as  new  is,  the  arrangement  and  combination  of  the  partial  escape  or 
relief- valve  W^,  plate  Z,  reciprocating  lifUng  box  Y,  connecting  rody,  crank  lever  X,  and 
rock  shaft  T,  whereby  the  said  relief-valve  W^,  is  actuated  simultaneously  with  the  open- 
ing of  either  of  the  exhaust  valves,  and  allowed  to  close  again,  as  herein  set  forth."' 


t>l.  For  an  Improvement  in  Cooking  Ranges^  John  P.  Hayes,  Boston,  Massachusetts, 
January  27. 

Claim. — *'Having  thus  described  my  improvements  in  cooking  ranges,  I  shall  state  my 
crlalm  as  follows:  What  I  claim  as  my  invention  is,  the  combination  of  the  pipes,  arranged 
'vrith  £re  spaces  between  them,  with  the  hot  air  flues  and  driving  flues  of  the  brick  work 
on  the  back  and  side  of  the  oven,  by  which  hot  air  is  circulated  through  the  oven,  and 
liack  again  to  the  chamber  about  the  fire  pot,  and  so  on  continuously,  this  hot  air  b^g 
iised  either  for  baking  or  for  heatuig  the  apartments  of  the  house. 

'*2d,  I  claim  the  use  of  swing  doors,  arranged  one  on  each  side  of  the  front  of  the  fire 
pot,  serving  for  radiating  surfaces,  in  connexion  with  the  said  front  of  the  fire  pot,  for 
roasting  purposes,  and  to  admit  the  cold  air  when  opened,  as  herein  above  des<;ribed  and 
tct  forth." 


05.  For  an  Improvement  in  Water  Metres;  Samuel  Huse,  Boston,  Massachusetts,  Jan- 
uary 27. 

Claim. — **What  I  claim  as  my  invention  is,  combining  with  a  cylindrical  case,  such  as 
herein  described,  and  provided  with  induction  and  eduction  passages,  and  with  a  segmental 
Mop  and  leather  cap  plate,  for  packing,  substantially  as  described,  a  scries  of  hinged  seg- 
mental  pistons,  hinged  to  arms  projecting  from  a  central  shaft  or  hub,  and  hinged  at 
about  one-third  of  the  distance  from  their  inner  ends,  so  that  when  tlirown  open,  their 
outer  ends  shall  not  bind  against  the  inner  periphery  of  the  cylinder,  and  when  closed  to 
\}Ass  the  segmental  stop,  they  shall  be  sustained  by  a  r^st  pirojecting  from  the  central  shaft 
or  its  equivalent,  having  a  space  between  them  and  the  shaft  and  arms  for  the  free  flow  of 
water,  or  other  fluid,  under  the  said  pistons,  to  admit  of  their  closing  freely;  the  whole 
being  made  and  combined  substantially  in  the  manner  and  for  the  purpose  specified.*' 


66.  For  an  Improved  Nail  Plate  Feeder;  Caleb  Isbister,  Allegheny  City,  Pennsylvania, 
January  27. 

Claim. — '*What  I  claim  as  my  invention  is,  1st,  The  giving  to  the  nail  plate,  an  in- 
terrupted rotary  motion  in  the  same  direction,  instead  of  the  reciprocating,  partially  ro- 
tating motion  in  opposite  directions,  usually  given  to  said  plate,  and  this  I  claim  irrespec- 
tive of  the  mechanical  devices  by  which  said  motion  is  communicated. 

**2d,  I  claim  the  combination  of  the  sectional  cog-wheel  always  moving  in  the  same  di- 
rection with  the  cylindrical  cog-wheel,  having  irregular  teeth,  working  between  guides, 
having  a  mouth  piece,  and  with  the  springs  and  spring  plate,  or  their  equivalents,  by 
means  of  which,  both  an  interrupted  rotary  and  a  rising  and  a  falling  motion  is  commu- 
nicated to  the  nail  plate. 

*'9d,  I  claim  giving  a  continuous  forward  and  an  interrupted  forward  and  backward  motion 
to  the  nail  plate,  by  means  of  the  revolving  shaft,  screwed  tube,  cam  and  guide  pin,  and 
nut,  to,  combined  with  each  other  substantially  as  herein  described." 


67.  For  Improvements  in  Iron  Railings;  Benjamin  Kraft,  Beading,  Pennsylvania,  Jan- 
nary  S7. 

Ckdm* — ^^'What  I  claim  ai  my  invention  is,  the  method  of  constructing  a  self-adjusting 
•nd  faituning  fence,  by  forming  itie  potts  in  two  pieces,  substantially  such  as  herein  de- 
Kribedy  mtktng  two  lidea  of  one  part  of  the  post,  with  mortises  at  the  top  and  near  the 
bottom,  hr  the  rooeption  of  the  rails,  and  the  other  piece,  when  in  place,  retaining  theok. 

in  noMtaAB. 
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"I  claim  the  tongues,  1 1,  connecting  the  hollow  cap  J,  provided  with  a  tongue  K,  and 
groove  K,  with  the  uprights,  or  panels,  o  o,  said  tongues  passing  between  the  rails,  and 
with  the  cap  J,  serving  as  a  hook  to  sustain  the  uprights  or  panels/' 


d8.  For  an  Improvement  in  Railroad  Switches;  Abm.  8.  Miller,  Republic,  Ohio,  Jan- 
uary 27. 

Claim* — "Having  described  the  nature  of  my  invention,  what  I  claim  is,  placing  the 
tumbler,  figures  4  and  5,  under  the  rails  L  and  K,  in  such  a  ijianner  as  to  ease  their  move- 
ment, and  when  at  rest,  operating  a^  a  brace,  or  key,  to  retain  the  rails  in  place.' 


» 


69.  For  Improvements  in  Fire*Arms;  Charles  V.  Nickerson,  Baltimore,  Maryland,  Jan- 
uary 27. 

Claim* — "Having  thus  dcscrilied  my  improvement  in  fire-arms  for  loading  at  the  breech, 
where  the  barrel  is  banded  or  secured  to  the  stock,  I  wish  it  to  be  understood  that  I  make 
no  claim  to  being  the  original  inventor  of  a  fire-arm,  or  gun,  loaded  at  the  breech,  such  as 
that  patented  in  France,  to  Mr.  Tourrette,  of  Paris,  on  the  24th  November,  1834,  descri- 
bed in  "Brevets  d* Inventions,  VoL  55,"  and  in  descriptions  of  other  guns  which  arc  loaded 
Qt  the  breech,  patented  and  unpatented;  but  what  I  do  claim  as  new  is,  dividing  the  stock 
at  the  junction  of  the  barrel  and  breech,  and  mounting  the  barrel  and  that  portion  of  the 
stock  to  which  it  is  attached,  with  a  sheath  or  case,  upon  a  longitudinal  bar  or  tongue, 
projecting  from  the  but  of  the  stock,  as  represented  in  the  drawings,  whereby  the  stock 
and  barrel  are  allowed  to  have  a  movement  from  the  breech,  for  inserting  the  cartridge 
into  the  chamber  thereof,  and  returned  and  locked  by  a  catch  to  confine  them  together.' 


»» 


70.  For  an  Improvement  in  Shingle  Machines;  Lutlicr  B.  Parker,  Pine  Township,  Penn- 
sylvania, January  27. 

**The  nature  of  my  invention  consists  in  an  improvement  in  Woods's  patent  self-feeding 
shingle  machine,  for  cutting  and  jointing  shingles;  this  improvement  consists  in  this — 
1  do  not  use  the  machinery  for  self-feeding,  but  in  my  improvement  you  feed  by  hand." 

Claim. — '*  What  I  claim  as  my  invention  is,  the  application  of  the  vibrating  and  ganging 
the 'shingles.  The  shingle  blocks  are  laid  on  the  bench,  and  are  pressed  against  the 
vibrating  rod,  one  end  resting  against  the  centre  panel  of  the  knife  sash;  then  as  the  sash 
moves  up  and  down,  the  shingles  are  cut  off  the  block  and  finished  at  one  stroke  of  the 
machine,  while  the  block  can  be  turned  at  leisure,  to  suit  the  grain  of  the  wood." 


7 1 .  For  Improvements  in  Ships*  Davits;   C  harles  Perley,  City  of  New  York,  January  27. 

Claim, — "I  do  not  claim  any  of  the  separate  parts  themselves,  but  I  do  claim  as  new 
and  of  my  own  invention,  the  application  of  the  socket  {f,  on  its  hinge  5,  in  combination 
with  the  socket  c,  and  davit  e,  for  the  purposes  and  as  described  and  shown." 


72.  For  an  Improvement  in  Neck  Yokes;  John  T.  Plato,  Jasper,  New  York,  January  27. 

Claim, — ^Having  thus  described  my  invention,  what  I  claim  therein  as  new  is,  the 
combination  of  the  washers  C,  the  swivel  B  or  E,  bolt  a,  and  nut  D,  with  the  oidinaiy 
neck  yoke,  arranged  in  the  manner  and  for  the  purpose  herein  set  forth." 


73.  For  an  Improvement  in  Raihroad  Switches;  Ira  Reynolds,  Republic,  Ohio,  Janvajy  27. 

"The  nature  of  my  invention  consists  in  attaching  radial  links,  or  arms  and  swiveled 
levers,  to  the  stay  bar  connecting  the  switch  rails,  in  such  a  manner  as  to  secure  a  perfect 
change,  and  lock  for  the  same." 

Claim, — ^'^I  do  not  wish  or  intend  to  claim  the  placing  or  attaching  of  links,  aim*,  or 
tumblers,  under  the  switch  rails,  or  stay  bars,  for  the  purpose  of  carrying  them  over;  but 
what  I  do  claim  is,  1st,  the  attachuig  of  the  links  or  arms  to  the  stay  bar,  or  switch  rails, 
and  superstructure,  for  the  purpose  of  holding  the  switch  rails  against  the  undue  action 
of  the  levers,  and  securing  them  in  a  perfect  and  uniform  motion,  when  acted  apon  by  the 
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Icvcn,  tUo  to  aet  ts  a  stay  or  lock,  which  shall  effectually  hold  and  sccuro  tho  switch 

raifji,  in  exvrj  position,  substantially  as  set  forth. 

'*2d,  I  claim  a  combination  of  the  pivoted  levers,  Aimished  with  peculiar  formed  ways, 
with  the  operative  shoe,  so  constructed  and  arranged,  that  the  switch  rails  are  moved  up- 
ward and  laterally,  in  manner  substantially  as  described." 


74.  For  an  Improvement  in  Windlasses;  Amzi  C.  Scmple,  Cincinnati,  Ohio,  January  27. 

Claim. — "What  I  claim  as  my  invention  in  the  above  described  press  is,  winding  the  rope 
u  pon  a  screw  with  a  concave  score  between  the  threads,  that  fits  the  rope  and  supports  it  in  its 
j^  roper  form,  thereby  lessening  the  wear  of  the  rope  and  its  liability  to  be  broken,  in  tho 
ojKTation  of  pressing,  when  the  said  screw  is  made  to  work  through  a  fixed  nut,  so  as  to 
ujways  draw  the  rope  in  the  same  position,  substantially  as  described." 

T  5.  For  an  Improvement  in  Shears;  John  C.  Symmes,  West  Troy,  New  York,  Jan- 
uary 27. 

''This  invention  relates  to  an  improvement  in  the  pivot,  by  which  the  edges  are  drawn 
tofrether  sideways,  in  cutting,  and  all  inconvenience  arising  from  the  looseness  of  the 
piv.it,  in  ordinary  scissors  and  shears,  is  efTcctually  remedied." 

Claim. — "What  I  claim  as  my  invention  is,  making  the  pivot  and  the  hole  in  one  or 
^-'oth  limbs  in  which  it  fits,  of  such  form  as  exemplified  at  O,  as  to  cause  the  edges  of  the 
'blaJes  to  be  drawn  together  sideways,  by  the  power  applied  in  cutting,  as  herein  fully  set 
forth." 


7  6.  For  an  Improvement  in  File  Cutting  Machines;  James  H.  Thompson,  Paterson, 
New  Jersey,  January  27. 

Claim. — "What  I  claim  as  my  invention  is,  1st,  the  traveling  and  revolving  elongated 
elliptical  cam,  in  combination  with  the  connecting  rod  or  its  equivalent,  communicating 
^  varying  amount  of  motion  to  the  rock  shaft,  which  motion  is  conveyed,  through  suitable 
Uicchanism,  substantially  such  as  is  described,  to  the  screw,  by  means  of  which  a  varying 
rate  of  travel  is  communicated  to  the  chisel. 

**2d.  The  inclined  plane,  or  its  equivalent,  in  combination  with  a  jointed  chisel  stock, 
or  its  equivalent,  pressed  against  said  plane  by  the  spring,  or  its  equivalent,  substantially 
as  deacrit>ed« 

^3d,  The  springs,  or  their  equivalents,  to  press  the  axis  of  tho  stock  into  the  scores  in 
the  sliding  bar. 

**Uh,  The  springs,  or  slide  and  spring,  whether  used  separately  or  combined,  to  press 
the  cross  against  the  pillars,  so  that  the  file  may  remain  upon  the  bed,  in  that  position  in 
which  it  is  placed,  hy  one  stroke  of  the  chisel,  until  it  is  struck  again,  thereby  dispensing 
with  the  roller  heretofore  used  to  press  the  file  against  the  bed." 

77.  For  Improvements  in  Machines  for  Making  and  Sizing  Paper;  Geaw  W.  Turner, 
London,  Great  Britain,  January  27. 

Claim. — **What  I  claim  as  my  invention  is,  1st,  the  application  of  the  endless  wire 
web,  in  combination  with  and  passing  round  the  cylinder,  and  taking  the  pulp  up  from 
the  vat,  and  eanying  it  forward,  and  submitting  it  to  the  action  of  the  dandy  roller  and  pneu- 
matic trough,  taking  the  plaee  erf*  the  fixed  wire  web  and  endless  felt  in  the  cylinder  machines 
now  in  use,  and  the  wire  web  upon  which  the  pulp  flows  in  the  above  mentioned  Fourdri- 
nier's  machine.  I  am  aware  that  a  somewhat  sinular  combination  is  found  in  Millboum's 
machine,  reported  in  Repertory  of  Patent  Inventions,  5th  Series,  V  oL  9,  p.  325,  dispensing 
with  the  cylinder  D;  but  that  I  <lo  not  claim. 

'^,  I  cinim  the  method  of  passing  the  paper  through  a  trough  of  sixe,  between  two  end« 
Ins  feita,  or  other  fidirics,  aa  ahove  described,  thereby  obtaining  a  perfect  and  uniform  satn* 
ration  ol  the  paper,  and  protecting  the  paper  from  ail  injury,  dimng  the  process  of  sizing 
Uklpreasing.'' 


7S.  For  an  Improwemeni  in  Burglar  Alarms;  L.  J.  Worden  andE.H.  Space,  Clinton, 
Nc«r  Toric,  January  87. 

Cfajai^-^Wo  do  not  claim  the  dock  moremeDt,  aa  that  is  a  well  known  taaA  oYd  Vkhr^ 


« ■» 
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vention;  neither  do  we  claim  the  lever  K,  for  the  purpose  of  operating  upon  the  pallet  F; 
but  \%'hat  we  do  claim  as  new  is,  the  securing  of  the  lever  K,  after  it  haa  been  moved  bj 
the  button  M,  so  as  to  allow  the  pallets  F,  F,  to  be  acted  upon  by  the  *8cape  wheel  D; 
said  lever  K  being  secured  by  the  end  m,  of  the  lever,  N,  fitting  in  a  groove  or  recefla,o,  in 
the  end  j  of  the  lever  K,  the  end  m  being  forced  into  the  groove  or  recess  o,  by  the  apring 
9?,  substantially  as  shown  and  described." 


Ra-issra  for  Januabt,  1852. 

1.  For  an  Improvement  in  Planing  Machinet;  Charles  A.  Spring  and  Peter  Boon,  Ken- 
sington, Pennsylvania;  patented  July  30,  1S50;  re-is8ucd  January  13,  1852. 

Claim. — "Having  thus  fully  described  our  improved  machine,  we  wish  it  to  be  under* 
stood,  \Ne  do  not  claim  a  bench  that  c^n  be  raised  and  lowered  by  set  screws,  or  similar 
device;  but  what  we  do  claim  as  our  invention  is,  1st,  hinging  the  bed-piece  at  one  end, 
and  raiding  and  lowering  it  at  the  other,  in  combination  with  therevohing  cylindrical  cut- 
ter, in  the  manner  and  for  the  purpose  set  forth. 

*'\Ve  also  claim  the  combiMation  and  moving  of  the  feed  rollers  (^  with  the  stationary 
ones,  by  the  oblique  links  and  gear,  as  described,  the  whole  being  constructed  and  operating 
as  before  specified." 


DxsiGirs  roB  Jakuabt,  1852. 

1.  For  a  Design  for  Stoves ;  James  G.  Abbott  and  Archelus  Lawrence,  Philadelphia, 
Pennsylvania,  January  6;  ante  dated  December  11,  1851. 

Claim. — "M^Tiat  we  claim  as  new  and  of  our  invention  is,  the  design  or  ornament, 
bhape  and  configuration  of  stove  plates,  as  represented  in  the  annexed  drawings  at  D  £  F, 

f.gs.  1,2,3." 


2.  For  a  Design  for  Stoves;  James  G.  Abbott  and  Archdus  Lawrence,  Philadelphia, 

Pennsylvania,  January  6;  ante  dated  December  11,  1851. 

Claim* — "Having  thus  described  and  represented  our  new  design  ef  stove  plates  for  **ihe 
Complete  Cook,"  what  we  claim  as  new  is,  the  design  and  configuration  of  ornamental 
stove  plates,  substantially  as  described  and  represented  at  ABC  DEFGHIJ,  oftbe 
accompanying  drawings." 

3.  For  a  Design  for  Stoves;  Sanford  Bumam,  Waterford,  New  York,  January  6. 

Claim. — "Having  thus  described  the  design  of  my  stove,  what  I  claim  ia,  the  design 
and  configuration  of  ornaments,  arranged  and  combined  substantially  the  same  as  repre- 
sented." 


4.  For  a  Design  for  Spoons;  Henry  Hebbard  and  John  Polhamua,  City  of  New  Tod, 

January  6. 

Claim. — ^'^HaTing  now  descsibed  our  invention  of  a  new  and  ornamental  design  for 
spoons  or  other  articles,  what  we  claim  as  our  invention  is,  the  use  of  the  ornamental  de- 
sign, substantially  as  herein  set  forth,  for  the  purpose  of  ornamenting  spoons,  forks,  or  other 
articles  to  which  ii  may  be  ^plied»" 

5.  For  a  Design  for  Stoves;  William  Savery,  City  of  New  York,  January  6. 

Claim. — ^^What  I  claim  as  new  and  original  is,  the  design  and  configoxmtion  of  the 
several  ornamental  figurea  on  the  front  and  bottom  plates  of  a  certain  stove,  as  representail 
in  the  annexed  drawings  and  as  ahowe  described^' 


6.  For  a  Design  for  Stoves;  J.  Harvey  Conklin,  PeekskiO,  New  York,  Jannaiy  6. 

Claim. — ^*'What  I  claim  as  my  invention  is,  the  configuration  and  dedgn  of  the  severtl 
ornaments  and  their  mouldings,  particularized  on  the  front,  sides,  doors,  legs,  and  feet  of 
tiia  store,  formed  and  arranged  as  depicted  and  described." 
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7.  For  t  Design  for  Siovesf  James  Wager,  David  Pratt,  and  Volnej  Richmond,  Troy, 
"Sew  York,  January  13. 

Claim. — ^^^Haring  thus  fully  described  our  design,  what  we  claim  therein  as  new  is,  the 
fortgoing  descrilied  configuration  of  the  plates,  forming  an  ornamental  de$>ign  for  a  stove, 
It  represented  and  illustrated  by  the  drawings." 


8.  For  a  Design  for  Floor  Oil  Cloth;  James  Paterson,  Assignor  to  James  Allen,  Eliza- 
bethtown,  New  Jersey,  January  13. 

Claim. — ''What  I  claim  as  my  invention  is,  the  representation  of  trunks  of  trees  and 
indscape,  as  in  the  accompanying  drawings,  for  a  design  for  floor  oil  cloth." 


9.  For  a  Design  ftr  Coed  Stoves ;  John  Burgess,  Assignor  to  Geer,  Chaffee  &  Richmond, 
Troy,  New  York,  January  13. 

Claim. — **Having  thus  described  and  represented  my  new  design,  what  I  claim  is,  the 
drngn  and  configuration  of  a  cast  stove,  substantially  the  same  as  described  and  repre- 
(cmi-d  in  the  annexed  drawing." 


FEBRUARY,  1852. 

1.  For  an  Improvement  in  Hemp  BrakeSf   Lewis  S.  Chichester,  WilUamsburgh,  New 
York,  February  3. 

Claim. — ''What  I  claim  as  my  invention  is,  making  two  or  raore  breaking  and  cleaning 
crliniiers,  with  fixed  rods  at  or  near  their  peripheries,  and  radiid  plates  made  to  slide  radial- 
iv,  (or  sK^me  of  them  fixed,)  operated  substantially  as  herein  described,  in  the  spaces  be- 
twevn  the  rods,  substantially  as  descril^ed;  the  two  or  more  cylinders  being  geared  together 
•o  as  to  turn  with  equal  velocities,  and  so  placed,  that  in  their  rotation,  tbe  rods  and  plntes 
of  one  cylinder  shall  come  opposite  to  those  of  the  other  cyUnder,  for  the  purpose  and  in  tho 
intnner  substantially  as  set  forth. 

"And  I  also  claim  the  combination  of  springs  substantially  as  described,  with  the  sliding 
plates  of  the  cylinderorcylinders,operated  substantially  as  herein  described,  for  the  purpose 
of  rendering  the  plates  self-adapting  to  the  material  introduced,  and  insure  its  being  properly 
gripedf  and  held  so  as  to  admit  of  slipping,  without  undue  strain  on  the  fibres,  as  descrilied!." 


S.  For  an  Improvement  in  Grass  Burners,'  John  A.  Craig,  Columbia,  Arkansas,  Febru- 
ary 3. 

Claim. — "What  I  claim  as  my  invention  is,  the  application  to  the  surface  of  the  graund, 
flame  for  agricultural  purposes,  using  for  that  purjMse,  the  above  described  machine,  or 
any  other  substantially  the  same,  which  will,  by  heat,  produce  the  intended  effect." 


Z,  For  an  Improvement  in  Feeders  for  Planing  Machines i  Jno.  Cumberland,  Mobile, 
Alabama,  February  3. 

*'This  nmchine  as  conitructed,  ia  oompoaed  of  two  general  parts:  The  first  consists  of 
a  itationajy  plane  or  bed-piece;  and  the  second  of  a  movable  platform,  which  is  subject, 
fcr  the  purpoaea  of  description,  to  further  division,  as  will  appear  hereafter." 

C/tH'mw--^ What  I  claim  is,  my  dwvo  described  combination  of  a  bed-piece  with  tho 
ipring,  lerer,  connecting  rod.  arm,  tumbler  and  clicks,  and  its  grooves,  guides,  and  rack, 
irith  a  movahle  platform,  with  tbe  adjusting  levers  and  ratchets,  for  the  production  of  a 
hSerml  traverae  and  lost  motion,  with  ita  adjustable  table,  adjusted  by  springs,  weights, 
Mvewe^  or  other  known  means,  with  its  hand  wheels,  rollers,  vertical  ratchets,  and  balance 
cicks,  ajid  of  a  frame  with  its  puUy  and  half  wheel,  for  the  purpose  of  delivering  or  re- 
cririnf  material  thereon;  the  whole  bein^p  constructed,  comlnned  and  operating  aa  above 
Kt  Mk  and  deaeiibed,  and  for  the  pnrpofes  mentioned." 
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4.  For  tn  Improvement  in  Street  Sewers,-  Willard  Day,  Brooklyn,  New  York,  F^ni- « 
ary  3. 

Claims — ^'Having  thus  described  the  nature  of  my  inTentien,  and  the  manner  in  which 
it  operates,  what  I  claim  as  new  is,  ihe  combination  of  the  basin  placed  at  the  bottom  ol 
the  inclined  drain,  and  at  the  side  of  the  sewer,  with  a  single  man  hole,  so  placed  as  to 
give  access  to  the  basin  and  sewer." 


6.  For  an  Improved  Door  Spring;  Henry  Hochstrasser  and  Abrm.  Masson,  Philadelphia, 
Pennsylvania,  February  3. 

Claim, — "We  do  not  claim  the  straight  piece  of  steel  for  a  spring,  as  new,  neither  do 
we  claim  having  the  spring  act  most  powerful  when  the  door  is  closed  as  new;  what  we 
do  claim  as  new  and  our  invention  or  improvement  is,  the  application  and  mechanical 
arrangement  of  a  curve,  in  connexion  and  combination  with  a  spring  and  rollers,  for  the 
purpose  of  a  doar  spring,  whose  power  will  be  exerted  more  strongly  when  the  door  is 
closed,  or  about  closed,  than  when  open  entirely  or  partially,  as  herein  described.* 


»» 


6.  For  an  Improvement  in  Gas  Purifying  Apparatus;  Abram  Longbottom,  City  of 
New  York,  February  3. 

"My  invention  relates  to  certain  improvements  in  the  method  of  purifying  illuminating 
gas,  whereby  the  washing  apparatus  is  wholly  done  away  with,  so  that  the  gas  comes  from 
the  retorts  or  furnaces,  completely  purified  and  ready  for  consumption," 

Claim, — "What  I  claim  as  my  invention  is,  purifying  the  gas,  by  passing  it  through  a 
mixture  of  equal  measures  of  quick  lime  and  of  animal  charcoal,  in  the  same  retort  in 
which  the  gas  is  generated,  but  at  a  temperature,  so  regulated,  that  at  the  lowest  point, or 
where  the  gas  enters  the  composition,  the  mass  is  at  a  lowered  heat;  and  at  the  top,  or 
where  it  leaves  the  composition,  the  heat  is  below  redness,  substantially  in  the  manner 
herein  set  forth." 


7.  For  an  Improved  Method  of  Keeping  the  Valves  of  Oscillating  Engines  upon  their 
Seats;  Ephraim  Morris,  City  of  New  York,  February  8. 

Claim, — ^^'I  claim  the  pressure  plugs,  or  their  equivalents,  acting  against  the  caps,  or 
their  equivalents,  in  combination  with  the  steam  chest,  valve,  and  valve  seat  or,  seats, 
vibrating  with  the  steam  cylinder;  said  plugs  operating  to  keep  the  valve  or  valves  on  to 
the  seat  or  seats  of  the  same,  as  described  and  shown." 


18.  For  an  Improvement  in  Axletree  Arms;  David  Philips,  Sharon,  Pennsylvania,  Febru- 
ary 3. 

^The  object  of  my  invention  is  to  obtain  the  advantages  of  wooden  and  iron  axletreei 
in  the  same  wagon,  and  it  consists  in  a  compound  arm  and  cap,  which  is  formed  of 
metal,  and  is  applied  to  the  extremity  of  a  wooden  axletree,  so  that  the  wagon  wheels 
rotate  upon  iron  arms  of  small  size,  and,  consequently,  with  a  small  amount  of  friction, 
while  the  elasticity  of  a  wooden  axletree,  and  the  advantages  incident  thereto,  are  re- 
tained." 

Claim* — What  I  claim  as  my  invention  is,  constructing  metallic  arms  for  axletreef, 
with  sockets  and  ribs,  as  herein  set  forth,  so  that  the  arm  can  be  attached  to  the  wooden 
stock,  or  body  of  the  axletree,  without  the  employment  of  the  hoops,  clips,  and  screw 
bolts  heretofore  employed,  even  when  the  stock  is  as  small,  or  of  less  diameter  than  the 


arm." 


9.  For  an  Improvement  in  Concentrated  Beer  Material;  Franz  G.  Rietach,  Rndolatiy 
Austria,  February  3. 

Claim. — *<What  I  claim  as  my  invention  is,  the  new  and  useful  |»reparation  of  matter 
herein  described,  termed,  Zeilithoid." 
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10.  For  Improvements  in  Ships*  Blocks i  William  and  Stephen  G.  Co]£man,ProviJencey, 
Rhode  Iiland,  February  3. 

Claim. — ^What  we  claim  as  our  invention  is,  the  method  of  making  ships*  blocks,  by 
placing  the  metal  straps  edgewise,  that  is,  with  its  greatest  breadth  in.  the  direction  of  the- 
plane  of  the  axis  of  the  sheaves,  and  extending  from  the  side»of  the  sheave  to  the  out- 
tide  of  the  cheeks,  substantially  as  specified,  when  this  is  cembined  with  the  attachment  of 
tile  cheeks  in  segments  to  the  wide  faces  of  the  straps,  substantially  as  specified. 

''And  we  also  claim  making  the  cheeks  of  ships*  blocks  in  segments  of  a  ring,  substan- 
tially as  specified,  whereby  the  elongated  form  is  obtained,  by  simply  turning  in  a  commoa 
Utile,  whilst  apertures  are  left  each  side  of  the  straps,  to>  give  admission  for  cleaning  and 
oiling,  and  for  checking  or  stopping  the  sheave,  as  fully  set  forth.''' 

11.  For  an  Improvement  in  Running  Gear  of  Railroad  Cars,-  Heary  Davis  Taylor,. 
Newark,  New  Jersey,  February  3. 

''This  invention  relates  to  certain  means  of  remcFving  obstructions  frtim  the  track,  and 
freventing  the  cars,  engine,  or  any  carriages  employed  on,railroads,  from  being  caused  to* 
run  off  the  track  by  any  unevenness  or  obstruction,  that  docs  not  admit  of  being  easily  re- 
moved, or  by  any  other  means." 

f^laim^ — ^"I  do  not  claim  the  grooved  inclined  wheels,  J  J,  fitting  to  the  rails  in  the 
manner  described;  but  what  I  do  claim  as  my  inventioa  is,  the  lower  truck  or  firame,  sup- 
ported upon  the  rails,  and  prevented  from  rising,  by  grooved  inclined  wheels,  fitting  to  the 
edge  of  the  rails,  and  connected  to  the  trucks  and  body  of  the  car,  by  series  of  links  and 
rDdJ^  substantially  such  as  are  herein  described  and  represented,  operating  for  the  purpose 
let  forth. 

"And  I  also  claim  the  forked  guards  provided  with  elastic  bands,  attached  to  the  lower 
track,  so  as  to  move  up  and  down  freely,  but  formed  so  as  to  take  a  firm  bearing  or  rest 
oil  the  front  axle,  or  any  stationary  part  of  the  front  truck,  when  brought  into  con- 
tact with  any  obstruction,  substantially  as  and  for  the  purpose  herein  set  forth." 


12.  For  an  Improvement  in  Running  Gear  of  Carriages;  Charles  F.  Vcrleger,  Balti- 
more, Maryland,  February  3. 

^Thc  nature  of  my  invention  consists  in  an  improved  arrangement  of  the  running  gear 
of  four-wheeled  carriages,  whereby  I  am  enabled  to  produce  a  light  and  strong  carriage^ 
•11  four  wheels  being  of  equal  size,  which  can  be  turned  round  with  ease,  and  without 
danger  of  upsetting,  in  a  space  of  about  the  diameter  of  one  of  the  wheels.*' 

Claim. — ^'Having  thus  fully  described  my  improved  running  gear  for  four-wheeled  car- 
liagL's,  and  the  advantages  attained  by  the  same  over  all  others,  when  the  object  is  to  turn 
in  as  small  a  space  as  possible,  without  running  the  fore  wheels  under  the  body  of  the 
larriage,  what  I  claim  as  new  therein  is,  the  combination  of  the  segment  plate  e,  and  the 
berch  e,  sliding  thereon  and  connected  with  the  axles,  as  described,  with  the  segment  plate 
A,  forming  a  part  of  the  perch  f ,  and  the  plate  t,  attached  to  the  perch  block  of  the  body, 
and  sliding  on  the  plate  h,  in  connexion  with  the  rotls  a  a,  by  which  the  other  parts  are 
regulated  and  governed  in  their  action,  constituting  an  arrangement  of  running  gear,  con- 
structed aabetantially  as  in  the  manner  herein  fully  set  forth  and  represented*' 


13.  For  ^  Improved  Steering  Apparatus!  Norman  W.  Wheeler,  Bufialo,  New  York, 
Febrauy  3« 

Claims — ^Having  thus  deecribed  my  improved  steering  apparatus,  what  I  claim  therein 
u  new  is,  the  eombination  of  hst  and  moving  circular  racks,  of  dififerent  diameter,  with 
cormponding  planet  wheels  or  pinions,  connected  together  and  actuated  by  the  hand 
vh^  as  befem  wt  forth." 


U.  For  an  Improvement  in  Brieves;  Ammi  White,  Boston,  Massachusetts,  February  3. 

Claims — ^HaTing  thus  described  the  whole  construction  of  the  bridge,  I  wish  it  to  be 
^udentood,  that  1  do  not  claim,  separately,  as  new,  the  mode  of  constructing  the  stringers, 
^  iplidDg  and  seenring  planks  in  the  manner  set  forth  and  shown;  nor  yet  do  I  claim, 
■spuiteljr,  tbt  nst  of  disgooal  planking,  crossed  in  layers,  as  described;  nor  yet,  again,  do 
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I  claim,  by  itself,  increasing  the  width  of  the  roadway  and  other  parts  of  the  bridge  at  tbi 
ends;  neither  the  mere  employment  of  side  guards  or  braces;  as  all  these,  or  similar  de 
vices  or  applications,  belong  to  common  carpentry  or  ordinary  brid^  building;  they,  how 
«ver,  are  necessary  details,  or  contain  princifrfes  essential  to  the  construction  of  my  bridgf 
involving  a  combination  having  the  e0ects  and  advantages  specified. 

**But  what  I  do  claim  as  my  invention  is,  1st,  The  combination  of  parts,  constmdo 
and  arranged  as  described,  in  formation  of  a  wooden  tubular  suspension  bridge;  that  n 
the  several  suspension  stringers  D  D,  of  catenary  form,  and  constructed  and  united  ii 
pieces  as  explained,  (the  outer  ends  of  the  extreme  stringers  being  locked,  as  represente 
in  tiie  back  stays,)  the  stringers  H  H  and  I,  for  construction  thereto  or  thereon  of  the  n 
clincd  roof,  made  of  diagonal  planking;  the  roadway  stringers  G  G,  connected  by  suspeii 
sion  rods  to  D  D  and  H  H;  the  direct  arch  M,  united  by  suspension  rods,  and  further  dkec 
arch  N,  bearing  under  the  upper  stringers,  together  with  the  transverse  floor  timbers  an 
roadway;  the  bridge  thus  constituted,  being  formed — that  is,  its  stringers,  arches,  ao 
coverings — of  short  pieces  of  wood,  united,  and  having  their  fibres  running  in  appropriat 
directions,  as  shown,  and  the  bridge  being  in  form  wider  at  its  extremities,  gradually  nai 
rowing  towards  the  centres;  ^y  which  combination  and  arrangement  of  parts,  the  teosi] 
strength  of  the  wood  in  the  8U^>cnsion  stringers  is  fully  employed,  vertical  and  laten 
viliration  are  reduced,  the  roof  more  than  assists  towards  the  support  of  its  own  weigh 
and  the  bridge  may  be  extended  over  a  considerable  space. 

*'2d,  The  continuous  angular  side  guards  formed  by  fender  raves  P  P,  inclined  raftei 
Q  Q,  diagonal  plank  covering  R  R^and  extensions  of  the  transverse  roadway  timbers  0( 
the  said  side  guards  projecting  most,  and  being  of  greatest  extent  at  the  extremities  of  tii 
bridge,  gradually  diminishing  towards  the  centre;  and  the  specified  side  guards  serving  n< 
only  as  braces  to  reduce  the  lateral  motion,  but  as  a  covered  roadway,  and  to  break  th 
ellect  of  wind  upon  the  structure." 
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For  the  Journal  of  the  Franklin  Institute. 

Remarks  on  the  Screw  Steamship  "  City  of  Pittsburg.^^  By  Chief  Ejigimti 

B.  F.  ISHEBWOOD,  U.  S.  N. 

The  new  steamship  City  of  Pittsburg,  bought  to  trade  between  Phila 
delphia  and  Liverpool,  has  made  her  first  voyage  out  under  steam,  ani 
on  her  return  has  had  the  misfortune  to  break  the  three  blades  of  her  screii 
propeller.  Understanding  it  to  be  the  intention  of  her  owners  to  use  differ 
cnt  proportions  for  her  new  screw,  it  will  be  of  interest  to  know  the  perform 
ance  of  the  vessel  with  the  old  one.  The  dimensions  given  in  this  arlicli 
were  furnished  me  by  her  able  Engineer;  the  results  were  taken  from  tlM 
steam  log  of  the  vessel. 


HULL. 

Length  on  Deck,  .... 

"  Water  Line,     .... 

Beam  on  Deck,  extreme,  .  ; 

Depth  of  Hold,      ..... 

Deep  Load  of  Drafl, 

Draft  with  coal  half  out. 

Immersed  Amidship  Section  of  vessel  at  21^  feet  drafl. 

Burthen,  Custom  House  measurement, 


266  feet 
249    •* 

40    «    9  inches. 

32    «    6      « 
(  22^  feet  forward. 
}  23    feet  mean. 
(  23i  feet  aft. 

2l|  feet 
800    square  ftet 
3370    tons. 


The  hull  was  originally  intended  for  paddle  wheels,  and  was  deamte< 
with  Qdi  floor  and  sides,  not  being  the  model  proper  for  screw  propelien 
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ENGINES. 

Two  vertical  trunk  condensing  engines. 

Diameter  of  Cylindera,  ....  85}  inchet . 

"  Trunks,       .  .  .  ,  .      39  " 

Being  eqahralent  to  a  cylinder  having  a  diameter  of  76-09       ** 

Stroke  of  piston,        .....  61  «  . 

Space  displacement  of  both  pistons  per  stroke,  267*392  cubic  feet. 

Mean  effi«tiTe  steam  pressure  per  square  inch  of  piston,         10*4  pounds. 

Total  power  develop^  by  the  engines,        .  .  777  horses. 

SCREW. 

One  of  cast  iron;  not  a  true  screw,  but  twist  bladed. 

Diameter,  .  .  .  .  .  .  16  feet  2  inches. 

Pilch  at  hub,  .  .  .  .  .  .30    *< 

"  periphery,         .  .  .  .  .  36    " 

Mean  pitch  in  function  of  total  surface,      .  .  .        33    "    6     '< 

FrKtion  of  pitch  used,    .....  0*563 

Length  on  periphery,  .....  5  feet. 

**  hub,  .....  3  feet  2  inches. 

Total  helicoidal  suifKe,      .  .  •  .  .126  square  feet. 

Total  surface  projected  on  a  plane  at  right  angles  to  axis,  110*5  **        ** 

Number  of  blades,  •  •  .  •  ■  3. 

RESULTS. 

The  vessel  steamed  from  Philadelphia  to  Liverpool,  in  November,  1851 . 
Total  distance  by  observation,  3480  geographical  miles  of  6140  feet.  Total 
time  of  steaming  the  above  distance,  17  days,  4  hours,  or  an  average  of 
8*447  geographical  miles  per  hour.  Total  number  of  revolutions  of  the 
screw,  790,070,  or  an  average  of  31 '96  per  minute.  Average  steam  pres- 
sore  in  the  boiler,  10  pounds  per  square  inch  above  the  atmosphere;  cut 
off  at  |ths  the  stroke  from  the  commencement.  Throttle  one-fourth  open, 
lift  of  valve  reduced  one-half.  Vacuum  in  condenser,  per  gauge,  19  in. 
of  mercury. 

The  weather  throughout  was  fine,  with  an  ordinary  sea,  and  a  moderate 
wbd  forward  the  beam.    No  sail  set. 

Total  consumption  of  fuel,  519  tons,  1677  pounds,  or  2825*8  pounds 
per  hoar  of  Cumberland  (bituminous)  coal. 

SLIP  OF  THE  SCREW. 

Practically,  the  effective  propelling  portion  of  the  screw  is  about  that 
comprised  between  the  diameters  of  6  feet  2  inches,  and  16  feet  2  inches, 
or  the  exterior  5  feet  radially  of  each  blade. 

The  average  pitch  of  this  surface  in  function  of  surface  is  34  feet. 

From  the  foregoing  data,  the  slip  of  the  screw  will  be  as  foUows,  viz: 

9447x6140     — 61864*68a-speed  of  vessel  per  hour  in  feet 
34x31*96X60  >-65198-40>-     <"         screw 


M  « 


13833-es>-8lip  of  screw  «  "        or  3046  per  cent 

BOILERS. 

Ihree  iron  boQers,  of  the  double  return  drop  flue  variety,  placed  side 

■Villi* 
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Total  tmount  of  heating  Burface,  .  .  •  8028  square  feet 

**         "  grate  "  .  .  .  .         t26       **         •* 

Aggregate  cross  area  of  upper  row  of  flues,        .  .  28*4    **        ** 

"  •*       "        middle  "  "     .  .  .  37-6    «         « 

u  u       «         lo^gy    u  it  ^  ^  23.4    u         u 

Area  of  smoko  chimney,        .....  37*6    **         ** 

Height  of  chimney  ahovc  grate,  .  .  .  69  feet  6  inchei. 

Consumption  of  coal  per  square  foot  of  grate  per  hour,         .  12  J  pounds. 

Pounds  of  sea  water  evaporated  per  hour  per  pound  of  coal,  in- 
clusive of  loss  by  blowiRg  off,  supposing  the  cylinder  pressure 
to  be  7  lbs.  per  square  inch  above  atmosphere,  caused  by  throt- 
tling,        .......  4*93  pounds. 

PROPORTIONS. 


^t 


u 


u 


<( 


Proportion  of  heating  to  grate  surface,       .  .  •  35*52  to  1*00 

heating  surface  per  cubic  foot  of  space  displacement 

of  both  pistons,  ....        8*00         ** 

heating  surface  per  cubic  foot  of  space  displacement 
of  both  pistons  multiplied  by  number  of  double 
strokes  of  piston  per  minute,        .  .  0*94         ** 

grate  surface  per  cubic  foot  of  space  displacement  of 

both  pistons,  .      •       .  .    '        .        0*85         ** 

grate  surface  per  cubic  foot  of  space  displacement 

of  both  pistons  multiplied  by  number  of  double 

strokes  of  piston  per  minute,        .  .  0*026       ** 

"  cross  area  of  upper  row  of  flues  to  grate  surface,        7*96         ** 

**  "  middle  "  *« 

"  a  lo^er  «  II        ,  7.96         u 

"  "  chimney  to  grate  surface,     .  .6*01         " 

The  loss  by  ''blowing  oflP'  has  been  calculated  on  the  supposition  that 
the  water  was  carried  at  /^  of  Sewell's  Salinometer,  with  which  instru- 
ment the  boilers  were  fitted.  This  is  a  maximum  loss.  The  evaporation 
has  also  been  calculated  for  only  3  lbs.  Uss  steam  pressure  in  the  cylin- 
der than  in  the  boiler;  though  the  steam  was  wire  drawn,  both  at  the 
throttle,  which  was  but  one-fourth  open,  and  at  the  valve,  which  had  but 
half  its  proper  lifl. 

The  evaporation  obtained  of  only  4*93  pounds  of  water  per  pound  of 
coal,  although  exceedingly  low,  was  what  might  have  been  anticipated 
from  the  above  proportions,  w^hich  gave  a  maximum  of  heating  to  grate 
surface,  viz:  35*52  to  1  -00,  reducing  the  temperature  of  the  gases  delite^ 
ed  into  the  chimney  so  low,  as  necessarily  to  produce  a  very  sluggish 
draft;  while  the  proportion  of  least  calorimeter,  or  cross  area  of  flue,  to 
grate  surface  was  only  7-96  to  1*00;  a  proportion  entirely  too  small,  ^ith 
the  low  velocity  of  draft,  to  supply  the  proper  quantity  of  atmospheric  air 
for  combustion.  The  inevitable  result  of  such  proportions  is,  that  the  con- 
stituents of  the  coal  is  not  fully  oxidized,  and  of  course  a  large  portion  of 
the  products  of  combustion  pass  off  in  the  form  of  carbonic  oxide,  instead 
of  carbonic  acid  gas. 

Boilers  of  such  proportions  should  contain  double  the  present  amount 
of  grate  and  heating  surface,  to  supply  these  engines  for  driving  a  screw 
of  the  present  pitch  and  surface,  in  which  case  a  high  rate  of  speed  could 
be  obtained. 

The  present  mean  effective  pressure  per  square  inch  of  pjston  is  Ifr^ 
pounds,  with  steam  of  7  pounds  initial  pressure.  Supposing  now  that 
steam  were  supplied  of  14  pounds  initial  pressure  in  the  cylinder,  cutting 
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Tat  jths,  as  at  present,  and  instead  of  the  present  vacuum  in  the  con- 
enser,  the  usual  one  of  26  inches  were  carried:  the  mean  effective  pres- 
ire  per  square  inch  of  piston  would  then  be  19  pounds;  and  as  the 
imber  of  double  strokes  made  by  the  piston  (with  the  same  load)  is  as 
e  square  roots  of  the  pressures  on  it,  the  double  strokes  would  be  in- 
"eased  in  the  proportion  of  31'96  to  43-18,  and  the  speed  of  the  vessel 
creased  from  8-447  to  11*41  geographical  miles  per  hour.  The  con- 
imption  of  fuel,  with  boilers  of  the  same  proportions  as  the  present  ones, 
iupposing  enough  of  them  to  furnish  the  cylinders  with  steam  of  14 
Dunds  above  the  atmosphere,  cutting  off  at  ^ths,)  would  be  just  doubled, 
r  equal  to  CO  tons  of  coal  per  24  hours  steaming.  The  time  of  making 
le  passage  would  be  reduced  to  12  days,  17  hours,  and  the  consumption 
fcoal  for  the  passage,  instead  of  520  tons,  would  be  762  tons. 

It  is  very  doubtful,  however,  if  the  engines  are  adapted  for  making  43 
ouble  strokes  of  piston;  Jind  a  better  result  would  probably  be  obtained 
y  making  a  true  screw  of  37  feet  initial  pitch,  expanding  to  43  feet, 
eing  a  mean  of  40  feet,  and  adding  another  blade  to  compensate  the 
ITective  surface  lost  by  increasing  the  pitch,  retaining  of  course  the  pre- 
»nt  length  of  screw  on  axis,  or  even  increasing  it  by  6  inches,  if  practi- 
aible.  The  slip  would  then  remain  about  the  same  as  at  present.  The 
ngines  have  so  much  cylindrical  capacity  that,  with  the  increased  pitch 
f  screw,  they  could  still,  with  the  above  consumption  of  fuel,  develop 
ifficient  power  to  make  the  passage  in  the  reduced  time  stated. 

It  is  of  course  understood,  that  the  foregoing  conclusions  do  not  pre- 
ind  to  critical  accuracy;  but  it  is  believed  they  are  sufficiently  near  the 
uth  for  any  practical  purpose. 

It  has  frequently  been  stated  that  high  speed  cannot  be  obtained  with 

screw  propeller,  and  an  instance  challenged  where  speed  has  been 
iven  by  it  to  a  large  vessel,  equal  to  the  speeds  obtained  from  fast  ocean 
eamships,  like  the  Collins'  and  Cunard  liners;  but  I  think  the  results  fur- 
ished  from  the  City  of  Pittsburgh  a  vessel  probably  of  equal  resistance 
» tbe  steamers  of  these  celebrated  lines,  will  be  found  as  high,  comparing 
tern  with  the  actual  powers  applied  to  the  propelling  instruments. 

With  the  Collins'  steamers,  there  is  required  to  make  a  10  days  20 
mrs  passage  from  New  York  to  Liverpool,  a  mean  effective  steam  pres- 
ire  of  19  pounds  per  square  inch  of  piston,  furnished  by  a  consumption 
'about  83  tons  of  coal  per  24  hours,  cutting  off  at  |ths.  The  space  dis- 
acement  of  both  pistons  per  stroke  is  888.03  cubic  feet.  Mean  number 
:  double  strokes  per  minute,  14}.  Allowing  then  the  mean  effective 
»Bure  in  the  cylinders  of  the  City  of  Pittsburg  to  be  19  pounds  per 
piare  inch,  and  the  double  strokes  of  piston  per  minute  43*18,  the 
)wers  and  results  would  compare  as  follows,  viz: 

Cube  of  Spec<la, 
Powers.  Speeds.  or  Rcaalts. 

Collins,     .  ^  .  1*115  1039  M22 

City  of  PitUbuTg,  .      1-000  I-OOO  1-000 

The  foregoing  is,  of  course,  but  an  approximation  obtained  from  gene- 
d  data;  but  it  is  sufficiently  close  to  demonstrate  that  the  screw  will,  for 
fottm  ateamsbips  of  very  deep  draft,  give  equal  speeds  with  equal  power, 

TmuZZUL— TaxBB  Bkbixs^— No.  3«— Mabch,  1862.  \^ 


182  MechanicSy  PhysicSy  and  Chemistry. 

compared  to  the  paddle  wheel,  provided  it  be  properly  proportioned  and 
well  managed. 

The  screw  has  never,  to  my  knowledge,  been  tried  in  a  first  class 
ocean  steamship,  with  any  approximation  to  the  power  that  is  applied  to 
the  paddle  wheels  of  such  vessels;  of  course,  the  reason  is  obvious  why 
as  great  speeds  have  not  been  obtained. 

General  Proportioru  of  Power  and  of  Surface  of  Screw  to  Immersed  Amidthip  Section 

of  Vesaei. 

Squarcfeet  of  immersed  amidship  section  of  Tessel  per  cubic  foot 

of  space  displacement  of  pistons,  3*992  to  1-000 

Do.  do.        per  cubic  foot  of  space  displacement  of  pis- 

tons multiplied  by  number  of  double 
strokes  of  piston  per  minute,  0*093 

Do.  do.        per  square  foot  of  area  of  screw,  viewed  as 

a  disk,        ....  7*240 

Do.  do.        per  actual  horse  power  developed  by  vessel,    1*030        '* 
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TTie  House  Printing  Telegraph. 

This  instrument  has  been  appropriately  termed  one  of  the  wonders  of 
the  age;  its  apparent  intricacy  of  construction  arises  not  so  much  from 
the  use  of  electricity  and  magnetism,  as  from  the  number  of  minute 
physical  contrivances,  and  the  various  methods  by  which  they  are  brought 
into  action. 

Of  the  origin  and  life  of  the  inventor,  Mr.' Royal  E.  House,  it  seems 
difficult  to  obtain  any  definite  or  conclusive  information;  while  ttie  results 
of  his  labors  are  spread  before  the  public,  form  a  prominent  object  erf*  its 
curiosity,  and  are  made  subservient  in  a  high  degree  to  its  utility,  the  maa 
himself  seems  almost  a  recluse,  and  veiled,  as  it  were,  firom  the  aght  of 
the  world.  If  some  tell  us  that  he  originated  in  New  York,  more 
authentic  sources  affirm  that  he  was  born  in  Pennsylvania,  and  reared. 
among  the  Green  Mountains  of  Vermont.  To  the  old  Keystone,  tb^^ 
may  we  ascribe  the  honor  of  having  given  birth  to  one  who  has  achieved 
so  much  in  the  progress  of  American  artizanship. 

To  converse  and  carry  on  intelligent  discourse  at  the  distance  of  manjr 
hundreds  of  miles,  is  not  new;  nay,  it  has  become  common;  but  to  impress 
with  the  subtile  electric  spark  through  vast  space,  solid  material,  wim  die 
symbols  of  our  language  in  the  fulness  of  their  proportionate  beauty;  to 
make  the  cold,  dull,  inanimate  steel  speak  to  us  in  our  own  tongue,  sur- 
passes the  myUiological  narratives  of  ancient  Greece  and  Rome,  throws 
mto  the  shade  the  fabulous  myths  of  superstitious  Arabia,  and  sinks  into 
insignificance  the  time  honored  traditions  of  the  Oriental  World. 

A  letter  dated  Boston,  Dec.  23,  1850,  received  in  reply  to  some  in- 

(juiries,  relative  to  Mr.  House,  affords  the  following  interesting  informi* 

tiop:  ^^Mr.  House  is  a  self-educated  man,  and  was  engaged  nearly  mx 

jreang in perfectinghis  instrument;  he  is  decidedly  scientific,  but  notlefluned, 
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having  devoted  much  attention  to  electricity  and  its  kindred  sciences;  ob- 
serving the  property  of  a  helix  or  coil  of  wire  to  attract  an  iron  bar  to  its 
centre,  he  proceeded  to  make  some  practical  application  of  the  fact,  and 
succeeded  in  constructing  what  is  termed  an  axial  maenet;  his  principal 
object  then,  was  the  construction  of  a  machine  adapted  for  its  use,  which 
be  fabricated  ailer  many  attempts  and  much  perseverance. 

Such  is  the  cast  of  his  intellect,  that  he  could  form  the  entire  object  in 
his  mind,  and  retain  it  there  until  he  had  completed  its  whole  arrangement, 
without  committing  any  thing  to  paper;  somewhat  abstract  in  disposition, 
be  is  careless  about  money.  Tittle  communicative  concerning  himself,  ca- 
pable of  long  protracted  thought,  and  completely  absorbed  in  his  hobby, 
the  telegraph;  to  such  an  extent  is  this  abstraction  carried,  that  he  often 
forgets  his  most  faithful  and  puctilious  business  promises,  and  when 
sought  afler  to  comply  with  them,  is  found  investigating  some  interesting 
object  of  science,  or  deeply  engrossed  in  thought;  even  with  particular 
Irif nds  he  is  very  reserved  about  himself. 

From  some  aflection  of  the  eyes  he  was  confined  to  his  dwelling 
during  most  of  the  time  spent  in  contriving  his  instrument;  he  resides  at 
present  in  New  York.  An  application  was  made  for  a  patent  in  1845  or 
'46,  but  it  was  refused  on  the  ground  that  some  of  the  specifications 
cla>hed  with  those  of  Mr.  Morse;  one,  however,  was  granted  in  October 
or  November  of  1848,  to  date  from  April  18,  1846. 

The  stations  between  which  communications  are  conveyed,  are  con- 
nected by  means  of  a  circuit  composed  of  one  conducting  wire,  (see  J,  fig. 
47,)  and  the  ground;  the  wire  is  insulated  to  prevent  escape  of  the  electric 
fluid  by  enclosing  it  throughout  its  whole  length  in  tubes  of  guttapercha;  the 
heat  of  the  sun  melts  this  covering,  or  renders  it  so  soft  as  to  destroy  its 
form,  and  it  has  been  abandoned  by  all  the  lines  except  one;  most  of  them 
employ,  now  as  at  first,  the  naked  wire,  supported  on  glass  knobs  fixed 
with  bits  of  muslin  to  iron  spikes  driven  into  the  post;  they  were  formerly 
made  of  twisled  wire  and  wound  around  glass  knobs;  thus  exposed  to 
the  atmosphere,  they  soon  became  .oxidized,  requiring  frequent  repairs, 
or  the  lightning  by  striking  them  oAen  played  many  pranks  with  the  ma- 
chines and  their  operators;  the  action  of  the  current  was  also  very  unequal, 
owing  to  the  varying  electrical  conditions  of  the  atmosphere. 

Notwithstanding  all  their  precautions,  a  severe  accident  of  the  above 
nature,  occurred  to  the  House  Telegraph  in  this  City,  on  the  29th  of  May 
last;  during  a  severe  thunder  storm  in  the  afternoon  of  that  day,  the 
lightning,  as  was  supposed,  struck  the  line  about  six  miles  from  the  city; 
it  destroyed  nearly  three  miles  of  wire,  melted  off  the  helix  of  the  magnet 
here,  and  terminated  with  a  loud  explosion  at  the  battery;  several  gen- 
tieaien  'were  sensibly  and  severely  affected,  and  one  of  the  operators, 
Mr.  Alexander,  received  a  heavy  shock,  causing  vertigo,  ringing  in  the 
ears,  nausea,  and  temporary  insensibility. 

The  posts  to  sustain  the  wire,  are  from  20  to  30  feet  in  height,  set  5 
feet  deep,  Dine  inches  in  diameter  at  the  base,  four  and  a.  half  at  the  top, 
and  about  15  rods  distant  from  each  other,  that  being  the  medium  length 
which  the  kind  of  wire  cited  will  support  of  itself  and  be  durable;  the 
Grove  battery  is  employed  to  generate  the  current,  of  which  about  thirty 
cops  are  necessaiy  for  a  distance  of  100  miles. 
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The  main  constituents  of  his  telegraph,  are  the  composing  machine, 
the  printing  machine,  a  compound  axial  mac^et,  a  manual  power  which 
sets  the  two  machines  in  motion,  and  a  letter  wheel  or  tell-tale,  from  which 
messages  can  be  read  wben  the  printing  machine  is  out  of  order. 

A  composing  and  printing  machine  are  both  required  at  every  station; 
the  printing  apparatus  is  entirely  distinct  from  the  circuit,  but  all  the 
composing  machines  are  included  in  and  form  part  of  it;  the  circuit  com* 
mences  in  the  galvanic  battery  of  one  station,  passes  along  the  conductor 
to  another  station,  through  the  coil  of  the  axial  magnet  to  an  insulated 
iron  frame  of'  the  composing  machine,  thence  to  a  circuit  wheel  reTolving 
in  this  frame;  it  then  enters  a  spring  that  rubs  on  the  edge  of  this  circuit 
wheel,  and  has  a  connexion  with  the  return  wire,  along  ^vhich  the  elec- 
tricity goes  through  another  battery  back  to  the  station  from  whence  it 
Etarted,  to  pursue  the  same  course  through  the  composing  machine  and 
magnet  there,  and  all  others  upon  the  line;  thus  the  circuit  is  confined  lo 
the  composing  machines,  axial  magnets,  conducting  wires,  and  batteries. 
Fig.  47. 


The  composing  machine  Fig.  47,  isarranged  within  a  mahogany  frame  H, 
three  feet  in  length,  two  in  width,  and  six  or  ten  inches  deep;  uie  rarious 
parts  of  the  printmg  machine  are  seen  on  the  top  of  the  same  case;  both  are 
propelled  by  the  same  manual  power,  which  is  distinct  from  the  electric 
current;  it  is  simply  a  crank  with  a  pulley  carrying  a  band  to  driye  the 
machine,  and  a  balance  wheel  to  give  stable  motion;  one  of  the  q>oke3 
of  the  balance  wheel  has  fixed  to  it,  an  axis  for  the  end  of  a  vertieal 
shaft  to  revolve  on,  that  moves  the  piston  of  an  air  condenser  G,  fastened 
to  the  floor;  the  air  is  compressed  in  the  chamber  I,  iburteen  inches  long, 
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and  SIX  in  diameter,  lying  beneath  the  mahogany  case  H;  it  is  furnished 
with  a  safety-valve,  to  permit  the  escape  of  redundant  air  not  needed  in 
the  economy  of  the  machine. 

Fig.  48. 


The  composing  system  has  an  insulated  iron  frame  A,  Fig.  48,  placed  im- 
inediately  below  the  key^s,  parallel  with  the  long  diameter  of  the  case;  tiiis 
ias  within  it  a  revolving  shaft  C;  the  shaft  is  enclosed  for  the  greater 
part  of  its  length  by  the  iron  or  brass  cylinder  B;  it  is  made  to  revolve 
by  a  band  playing  over  the  pulley  D,  fixed  to  the  left  extremity  of  it. 
The  cylinder  is  detached  from  the  shaft,  but  made  to  revolve  with  it  by 
Fig.  49;     a  friction  contrivance,  consisting  of  a  spiral  spring  arising  from 
the  shaft  and  pressing  against  the  interior  of  the  cylinder;  the 
spring  runs  the  whole  length  of  the  shaft:  Fig.  49,  shows  a 
transverse  section  of  it;  the  object  of  this  is  to  allow  the  shaft 
to  revolve,  while  the  cylinder  can  be  arrested. 
On  the  right  end  of  the  cylinder,  is  fixed  the  brass  wheel  E,  Fig.  48,  four 
or  five  inches  in  diameter,  called  the  circuit  wheel,  or  break;  the  outer  edge 
of  it  is  divided  into  28  equal  spaces,  each  alternate  space  being  cut  away 
to  the  depth  of  one-fourth  of  an  inch,  leaving  fourteen  teeth  or  segments, 
and  fourteen  spaces,  Fig.  48,  E;  the  revolving  shaft  and  cylinder  form 
part  of  the  electric  circuit;  one  point  of  connexion  being  where  the  shaft 
rests  on  the  frame,  the  other  through  a  spring  F,  having  connexion  with 
the  other  end  of  the  circuit,,  pressing  on  the  periphery  of  the  break-wheel 
E;  G,  the  other  part  of  the  circuit  coming  from  the  axial  magnet  to  the 
frame  A;  if  the  shaft,  cvlinder,  and  circuit  wheel  revolve,  the  spring  will 
iltemately  strike  a  tooth  and  pass  into  an  open  space;  in  the  former  case, 
he  circuit  is  closed,  in  the  latter  it  is  broken. 

For  the  purpose  of  arresting  the  motion  of  the  circuit  wheel  and  cylinder, 
he  latter  has  two  spiral  lines  of  teeth  H,  fi^.  48,  extending  along  its  oppo- 
ite  sides,  having  fourteen  in  each  line,  makmg  28,  one  for  each  tooth,  and 
me  for  each  space  on  the  circuit  wheel;  the  cylinder  extends  the  whole 
ridth  of  the  key  board  above  it;  the  latter  is  like  that  of  a  piano-forte, 
ontaioing  twenty-cirfit  keys  that  correspond  with  the  twenty-eight  pro- 
eetions  on  the  cylinder,  and  have  marked  on  them  in  order,  the  alphabet, 
dot,  and  dash.  Fig.  47;  they  are  kept  iiv  a  horizontal  position  by  springs; 
bere  is  a  cam  or  stop  fixed  to  the  mider  surface  of  each  key  directly  over  one 
f  the  projections  on  the  cylinder;  these  stops  do  not  meet  the  teeth  unless 
lekey  is- pressed  down^  which  being  done,  the  motion  of  the  c}linder 
I  stopped  by  their  contact;  bv  making  the  circuit  wheel  revolve,  the 
iicint  18  rapidly  broken  and  closed,  which  continues  until  a  key  is  de- 
led; that  key  being  released,  the  revolution  continues  until  the  depres- 
of  another  key,  and  so  on;  the  depression  of  a  key  either  keeps  the 
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circuit  broken  or  closed,  as  it  may  happen  to  be  at  the  lime,  so  that  the 
operator  does  not  break  and  close  the  circuit,  bul  merely  keeps  it  station- 
ary for  a  moment;  from  one  to  tweoty-eigbt  openings  and  closiags  of  the 
circuit  take  place  between  the  depression  of  two  diSerent  keys,  or  the 
repetition  of  the  depression  of  the  same  one;  the  object  of  the  composing 
machine  is  to  rapidly  break  and  close  the  circuit  as  many  times  as  there 
are  spaces  from  any  given  letter  to  the  next  one  which  it  is  desired  to 
transmit,  counting  in  alphabetical  order. 

The  rapid  electrical  pulsations  are  transmitted  by  the  circuit  of  con- 
ductors to  the  magnet  and  printing  machine  at  another  station,  through  the 
wire  J,  lig.  47.  The  helix  of  this  magnet  is  an  intensity  coil  contained 
in  the  steel  cylinder  A,  (ig.  47,  on  the  upper  surface  of  the  mahogany  case; 
its  axis  is  vertical. 

A,  dg.  50,  is  a  brass  tabe,  eidit 
or  ten  inches  long,  placed  within 
the  helix,  and  fastened  at  the  bot- 
tom by  the  screw  D.  To  the  imier 
surface  of  this  lube  are  soldered  six 
or  eight  soft  iron  tubes,  separated 
from  each  other  at  regular  intervals. 
Above  the  steel  cylinder  is  as  ellip- 
tical ring,  F,  through  the  axis  of 
which  is  extended  an  elastic  wire, 
G;  two  screws  are  attached  to  the 
wire,  by  which  it  is  made  lax  or 
tense,  to  suit  the  intensity  of  the 
electric  current.  From  this  is  sus- 
pended the  brass  rod,  C,  that  passes 
dovm  within  the  small  iron  tubes 
before  mentioned,  and  has  strung 
on  it  six  or  eight  small  iron  tubes, 
L;  these  are  fastened  at  equal  inter- 
vals and  have  their  lower  extremi^ 
expanded  into  a  bell-like  Sanch;  the 
surrounding  fixed  ones  have  their 
upper  ends  enlarged  inwardly  in 
the  same  manner.  The  lubes,  L, 
and  the  wire  to  which  they  are  fas- 
tened, are  movable,  so  as  to  come 
in  contact  with  the  small  exterior 
iron  tubes  K,  lig.  fiO,  but  are  kept 
separate  by  the  elastic  spring  above. 
At  E  is  the  brass  covering.  On  the  transmission  of  an  electric  cuireDt 
through  the  helix,  the  tubes  become  magnetic.  Such  is  the  arrangeswnt 
of  their  polarities,  that  they  act  by  attraction  and  repulsion,  overcome  fl»e 
elasticity  of  the  spring,  and  bring  the  movable  magnets  down  to  tbe£xed 
ones; — the  current  being  broken,  the  spring  separates  them.  The  two 
flanches  do  not  come  in  direct  contact,  though  Ihe  movable  one  acts  re- 
^onsive  to  magnetic  influence.    Most  of  the  magnetisn  «xisti  at  tk 
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iliDches,  and  the  order  is  such  that  the  lower  end  of  the  inner  tube  has 
nuth  polarity,  the  surrounding  one  above,  the  same,  nhich  repels  it, 
while  the  top  of  the  surrounding  one  below  has  north  polarity,  and  at- 
tracts it; — this  movemeot  is  through  a  space  of  only  one- sixty- fourth  part 
>ran  inch. 

On  the  same  rod,  above  the  movable  magnets,  is  fixed  a  hollow  cylin* 
Irical  ralre,  having  on  its  outer  circumference  the  grooves  1,2, 3,  fig.  50, 
rhe  plate  represents  a  longitudinal  half-section  of  the  valve,  magnets,  and 
lelix.  The  valve  slides  in  an  air  chamber,  H,  which  has  two  grooves, 
(,  2,  on  its  inner  surface.  Air  is  admitted  throughthe  orifice  I,  by  means 
>f  a  pipe  from  the  air  chamber  beneath  the  case,  into  the  middle  groove 
i(  the  valve.  The  grooves  of  the  chamber  open  into  the  side  passages 
r  and  M,  whj^h  connect  at  right  angles  with  a  second  chamber,  in  which 
1  ptHlon  moves.  The  movement  ot  the  magnels  changes  the  apposition 
)f  the  grooves  in  the  first  chamber,  by  which  air  enters  from  the  supply 
pipe,  through  one  of  the  side  passages,  into  the  second  chamber,  at  the 
same  time  that  air  on  the  oth^  side  of  the  pislon  in  the  second  chamber 
escapes  back  into  the  grooves  1  and  2  of  the  valve,  through  the  other 
Bide  passage,  and  from  them  infO  the  atmosphere.  This  causes  the  piston 
to  Slide  backward  and  foruard  with  every  upward  and  downward  motion 
of  tbe  valve. 

Fig.  51. 


This  piston  moves  horizontally,  and  is  connected  with  the  lever,  8,  Fig, 
5l,  (^  an  escapement,  the  pallets  of  which  alternately  rest  on  the  teeth  of  an 
ocapementwheelof  the  printing  machine  A,  I^g.  51.  Thispart  of  theap- 

Satus  ia  arranged  on  a  circular  steel  plate,  twelve  or  fourteen  inches  m 
neter,  supported  by  standards  on  the  mahogany  frame,  H,  Fig.  47. 
Ihe  escapement  wheel  revolves  on  a  vertical  shaft  that  passes  through 
fte  steel  plate,  and  has  fixed  on  it  there  a  hollow  pulley.  Thispul- 
hj  ODotains  within  it  a  friction  af^aratus,  precisely  similar  to  that  in  the 
epinder  of  the  composing  machine,  and  is  driven  by  a  band  runningaround 
mother  pulley,  (M,  fig.  47.)  The  pulley  can  be  made  to  revolve  con- 
tutly,  while  the  sban  and  escapement  wheel  may  be  stopped.  The  es- 
opemeat  wheel  has  fourteen  teeth,  each  one  of  which  causes  two  motions 
<f  the  eKwpeiBeDt,  which  will  make  twenty-eight  for  a  single  revolution 
tf  the  wbed,  whidi  is  diown  in  £g.  52. 
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Fig.  52.  When  in  operation,  the  piston  to  which  the  escape- 

ment arm  8,  fig.  51,  is  attached,  is  subjected,  on  one 
side  or  the  other,  to  a  pressure  of  condensed  air;  there- 
fore the  piston  and  escapement  will  only  be  moved  by 
the  escapement  wheel  when  the  air  is  removed  from 
one  side  or  the  other  of  the  piston.  The  position  of  the 
valve,  fig.  50,  attached  to  the  magnet  regulates  the  pressure  of  air  on  either 
side  of  the  piston,  by  opening  one  or  the  other  of  the  side  passages  into  the 
second  chamber.     By  breaking  and  closing  the  circuit,  therefore,  the 

{>iston  and  escapement  move  backward  and  forward;  thus  a  single  revo- 
ution  of  the  circuit  wheel  at  one  station  opens  and  closes  the  circuit 
twenty-eight  times,  causing  an  equal  number  of  movements  of  the  mag- 
nets in  another  station;  they  carry  the  valve  which  alteniately  changes 
the  air  on  either  side  of  the  piston.  This  permits  the  escapement  wheel 
to  move  the  escapement  and  piston  twenty-eight  times,  and  allows  one 
revolution  of  the  escapement  wheel  for  one  of  the  circuit  wheel  at  the 
transmitting  station. 

A  steel  type  wheel,  fig.  51,  A,B,  C,  D,  two  inches  in  diameter,  is  fixed 
above,  and  revolves  on  the  same  shaft  wifh  the  escapement  wheel;  it  has  on 
its  circumference  twenty-eight  equi-distant  projections,  on  which  are  en- 
graved in  order  the  alphabet,  a  dot,  and  a  dash.  The  fourteen  notches  of 
the  escapement  wheel  cause  twenty-eight  vibrations  of  the  escapement  in  a 
revolution,  that  correspond  to  the  characters  on  the  type  wheel.  Every 
vibration  of  the  escapement,  therefore,  makes  the  type  wheel  advance  one 
letter;  these  letters  correspond  to  those  on  the  keys  of  the  composing 
machine.  If  any  desired  letter  on  the  type  wheel  is  placed  in  a  certain 
position,  and  a  corresponding  key  in  the  composing  machine  is  depressed, 
by  raising  that  key,  and  again  depressing  it,  the  circuit  wheel  at  one  sta- 
tion, and  the  escapement  and  type  wheel  at  the  other  station,  all  make  a 
single  revolution,  which  brings  that  letter  to  its  former  position.  Any 
other  letter  is  brought  to  this  position  by  pressing  down  its  key  in  the 
composing  machine,  the  circuit  being  broken  and  closed  as  many  times 
as  there  are  letters  from  the  last  one  taken  to  the  letter  desired. 

To  form  the  letters  into  words,  it  is  necessary  that  the  printing  and  com- 
posing machines  should  correspond,  and  for  this  purpose  a  small  break 
and  thumb  screw,  9.  10,  fig.  51,  can  be  made  to  stop  the  type  wheel  at 
any  letter.  In  sending  messages,  they  usually  commence  at  the  dot;  if,  by 
accident,  the  type  wheel  ceases  to  coincide  with  the  distant  composing  ma- 
chine, the  printing  becomes  confused,  the  operator  stops  the  type  wheel, 
sets  it  at  the  dash,  and  the  printing  goes  on  as  before. 

Above  the  type  wheel,  on  the  same  shaft,  is  the  letter  wheel,  E,  fig.  51, 
on  the  circumference  of  which  the  letters  are  painted  in  the  same  orderwith 
those  on  the  type  wheel  below.  It  is  encased  in  a  steel  hood,  having  an 
aperture  in  it  directly  over  where  the  letters  are  printed,  so  that  when  the 
type  wheel  stops  to  print  a  letter,  the  same  letter  is  made  stationary  for  a 
moment  at  the  aperture,  and  is  readily  distinguished;  hence  messages  can 
be  read,  thus  making  it  a  visual  telegraph. 

The  type  wheel  has  twenty-eight  teeth  arranged  on  the  outer  edge  of 
its  upper  surface;  near  it,  on  the  opposite  side  from  where  the  printing  is 
done^  is  the  shaft  T,  fig.  51,  revolving  in  an  opposite  direction.  A  steel  cap, 
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,  51,  two  inches  in  diameter,  is  so  attached  to  the  top  of  this  shafl  tliat 
a  carries  it  along  with  it,  but  it  can  be  moved  in  the  opposite  direction; 
a  small  steel  arm,  tliree-fourths  of  an  inch  long,  projecting  from  its 
ind  playing  against  the  teeth  on  th.e  type  wheel;  while  the  latter  is 
ingj  its  teeth  strike  this  arm,  and  give  the  cap  a  contrary  motion  to 
ift.  There  is  a  pulley  on  this  shaft,  below  the  plate,  connected  by 
1  to  M,  fig.  47;  its  speed  is  less  than  that  of  the  type' wheel.  When 
pc  wheel  comes  to  rest,  the  arm  falls  between  the  teeth,  but  it  has 
ne  to  do  so  when  they  are  in  motion.  On  the  opposite  side  of  the 
»  where  the  arm  is  attached  are  two  raised  edges,  culled  detent  pins, 
rt  which  the  detent  arm,  U,  fig.  51,  alternately  rests,  as  the  position 
cap  is  altered  by  the  small  arm  that  plays  on  the  teeth  of  the  type 
• 

ween  the  type  wheel  and  cap,  is  a  small  lever  and  thumb  screw,  9; 
I,  which  acts  as  a  break  on  the  cap;  its  motion  can  be  stopped  by  it, 
the  type  wheel  revolves;  it  is  used  merely  to  arrest  the  printing, 
h  the  message  may  be  read  from  the  letter  wheel. 
s  detent  arm  revolves  in  a  horizontal  direction  about  the  vertical 
which  is  also  driven  by  a  pulley  beneath  the  steel  j)late;  when 
pe  wheel  is  at  rest,  the  detent  arm  rests  on  one  of  the  detent  pins, 
hen  it  moves,  the  teeth  on  its  upper  surface  give  the  arm  and  cap  a  re- 
direction to  its  shaft,  which  alters  the  position  of  the  detent  points,  so 
le  detent  arm  is  liberated  from  this  first  pin,  and  falls  upon  the  second, 
:  it  remains  until  the  escapement  and  type  wheels  again  come  to  rest; 
this  happens,  the  arm  falls  between  two  of  the  teeth,  the  cap  resumes 
t  position,  the  dctentis  let  loose,  makes  a  revolution,  andstops  again 
t  first  pin. 

»  shat\  that  carries  the  detent  arm  has  an  eccentric  wheel  R,  fig.  51, 
above  the  arm;  an  eccentric  wheel  is  one  that  has  its  axis  of  motion 
•  one  side  than  the  other,  and  while  revolving,  operates  like  a  crank; 
his  eccentric  is  a  connecting  rod  S,  which  draws  a  toothed  wheel 
It  the  tj-pe;  this  toothed  wheel  is  supported  in  an  elastic  steel  arm, 
out  of  view  by  the  coloring  band,)  on  the  opposite  side  of  the 
vheel  from  that  of  the  eccentric,  and  revolves  in  a  vertical  direction; 
ind  E,  fig.  47,  carrying  the  coloring  matter  to  print  with,  passes  be- 
.  this  and  the  type;  the  dots  seen  represent  small  teeth  that  catch  the 
and  draw  it  along;,  as  the  wheel  revolves,  between  itself  and  a  steel 
operated  by  a  spring  that  presses  the  paper  againt  the  teeth  and  keeps 
K>tb;  the  clasp  is  perforated  in  such  a  manner  that  the  type  print 
^  it;  there  are  two  rows  of  teeth,  one  above,  the  other  below  the 
•■ 

s  vertical  wheel,  fig.  51,  is  embraced  in  a  ring  by  the  connecting  shaft 
1  a  rotary  motion  is  imparted  to  it  by  a  ratchet  fixed  to  its  lower 
e,  moving  with  it  and  catching  against  two  poles  fastened  to  the  steel 
below  it;  the  poles  are  pressed  against  the  ratchet  by  springs  as 
Fig.  53.  shown  in  fig.  53;  the  wheel  is  octagonal,  and  every 

revolution  of  the  eccentric,  turns  it  through  one-eighth 
of  a  revolution,  and  therefore  presents  a  firm,  flat  sur- 
face to  push  the  paper  against  the  type,  and  advances 
sufficient  for  every  letter,  one  being  printed  eacklm^ 
tiie  detent  arm  rerolres* 
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When  the  tj'pe  wheel  slops,  the  detent  arm  revolves,  that  carries  with 
it  the  eccentric,  which  through  the  connecting  rod  draws  the  toothed 
wheel  having  the  paper  and  coloring  band  before  it  against  the  type,  and 
an  impression  is  made  on  the  paper;  a  letter  is  printed  if  the  circuit  re- 
mains broken  or  closed  longer  than  one-tenth  of  a  second;  about  one 
hundred  and  sixty  letters  m  the  form  of  Roman  Capitals,  can  be  accu- 
rately printed  per  minute;  the  roll  of  paper  L,  fig.  51,  is  supported  on  t 
loose  revolving  wire  frame  work;  on  the  same  standard  is  a  small  pull^ 
W,  around  which  one  end  of  the  coloring  band  runs. 

In  transmitting  a  message,  the  machine  is  set  in  motion,  a  signal  is 
given,  (which  is  simply  the  movement  of  the  magnet,)  and  then  with  the 
communication  before  him,  the  operator  commences  to  play  like  a  pianist 
on  his  key  board,  touching  in  rapid  succession,  those  keys  which  are 
marked  with  the  consecutive  letters  of  the  information  to  be  transmitted; 
on  hearing  the  signal,  the  operator  at  the  receiving  station  tells  his  assist- 
ant to  turn  the  crank,  setting  the  machine  in  motion;  then  setting  his 
type  at  the  dash,  sends  back  signal  that  he  is  ready,  and  the  communica- 
tion is  transmitted;  he  can  leave  his  machine,  and  it  will  print  in  his  ab- 
sence; when  the  printing  is  finished,  he  tears  off  the  strip  which  contains 
it,  folds  it  in  an  envelope  ready  to  send  to  any  place  desired.  The  Gover- 
nor's Message  has  been  transmitted  by  this  instrument,  and  published 
entire  in  New  York,  two  hours  after  its  delivery  in  Albany. 

The  function  of  the  electric  current  in  this  machine,  together  with  the 
condensed  air,  is  to  preserve  equal  time  in  the  printing  and  composing 
machine,  that  the  letters  in  one  may  correspond  with  the  other;  the  elec- 
trical pulsations  determine  the  number  of  spaces  or  letters  which  the  type 
wheel  is  permitted  to  advance:  they  must  be  at  least  twenty-five  per  se- 
cond to  prevent  the  printing  machine  from  acting;  the  intervals  of  time 
the  electric  currents  are  allowed  to  flow  unbroken  are  equal,  and  the 
number  of  magnetic  pulsations  necessary  toindicate  a  different  succession 
of  letters  are  exceedingly  unequal;  from  A  to  B,  will  require  one-twenty- 
eighth  of  a  revolution  of  the  type  wheel,  and  one  magnetic  pulsation; 
from  A  to  A,  will  require  an  entire  revolution  of  the  type  wheel  and 
twenty-eight  magnetic  pulsations. 

The  first  line  operating  with  this  instrument  was  completed  in  August, 
1850,  by  the  Boston  and  New  York  Telegraph  Company,  between  those 
cities,  passing  through  Providence,  Norwich,  Hartford,  and  New  Haven; 
they  were  incorporated  with  a  capital  stock  of  $27,000  by  the  Legisla- 
ture of  Massachusetts,  April  5K),  1849;  it  has  also  been  patent^  in 
England,  by  Jacob  Brett,  who  is  extending  the  lines  through  that  King- 
dom. 

In  reply  to  an  inquiry  of  mine  in  regard  to  the  number  of  lines  em- 
ploying this  form  ot  telegraph,  I  received  the  following  dispatch: — 

*'The  Boston  and  New  York  Telegraph  Company  using  House's  Print- 
ing Telegraph;  about  six  hundred  miles  of  wire;  two  wires.  Stations  at 
Boston,  Mass.,  Providence,  R.  I.,  Springfield,  Mass.,  Hartford,  Conn., 
New  Haven,  Conn.,  and  New  York.  A  line  being  constructed  to  con- 
nect with  the  Boston  line,  runnins:  from  Springfield,  Mass.,  to  Albany,  N. 
York,  there  intersect  the  New  York  and  Buffalo  line,  using  the  same 
instruments^  extending  from  New  York  to  Buffalo,  a  distance  of  five  hno- 
dred  and  seventy  miles.    One  vriie  bo^  m  oi^ration^  connecting  witk 
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Poagfakeepsie,  Troy,  Albany,  Utica,  Syracuse,  Lyons,  Rochester,  Albion, 
Lockport,  and  Buffalo;  and  another  'wire  nearly  completed,  same  distance. 
The  same  line  to  continue  to  St.  Louis,  Mo.,  connecting  with  Cleveland, 
Cincinnati,  Louisville,  and  St.  Louis;  vrill  be .  completed  the  entire  dis- 
tance by  January,  1852,  forming  the  longest  line  in  the  world  under  the 
direction  of  one  company;  whole  length  being  fifteen  hundred  miles. 
The  New  Jersey  Magnetic  Telegraph  Company,  using  House's  instru- 
ments, and  the  first  line  ever  put  in  operation,  extends  from  Philadelphia 
to  New  York;  one  wire,  CXXXII  miles;  another  now  being  put  up. 

Respectfully,    J.  W.  PHILIPS." 
Subjoined  is  a  specimen  of  the  form  of  printing  executed  by  this  ma- 
diine,  kindly  offered  by  the  principal  operator  at  this  station,  Mr.  J.  W. 
Philips,  to  whom,  and  the  records  of  the  House  trial,  I  am  indebted  for 
most  of  my  information. 

HOUSES-PRINTING-TELEGRAPH 

To  be  Continued. 
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derived  from  original  Experiments.     By  Mr.  William  BLAin),  ofSUr 

Continued  from  page  117. 

Chapter  V. 

The  whole  body  of  a  ship  comes  next  into  consideration;  and  with  the 
view  of  investigating  the  same  in  a  perfect  and  lucid  manner,  it  will  be 
advisable  to  divide  the  subject  into  three  parts — as  "the  Bows,"  "the 
Stem,"  and  "the  Middle." 

Cfthe  Form  of  the  Bows. 

The  experiments  which  were  put  into  practice  for  ascertaining  the  law 
relative  to  the  difference  of  form  when  exposed  to  the  action  of  water, 
are  arranged  severally  as  follows.  And  the  diagram  beneath  exhibits  the 
iQode  by  which  the  testing  of  the  speed  was  applied. 

The  Balance  Rod.    Scale  one-aizteenth. 


C 


l\ 


Eaperimenid. 
t^  Die  form  of  the  model  sdected  was  that  of  an  isosceles  triangle^ 

•  Fitm  tk»  iKMidM  AicUtact  te  ScfiMBber,  1851. 
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haring  the  perpendicular  distance  of  the  base  from  the  apex  three  times 
the  width  of  the  base. 

Weight  13  oz.  Thicknesi  IJ  inch. 


Experiment  10. 

Second.  This  form  was  an  isosceles  spherical  trianele,  of  the  same 
perpendicular  len^h  and  width  at  tbe  base  as  the  preceding,  but  having 
the  two  sides  uniting  the  base  with  the  apex  convex;  the  curve  subtend  ^ 
ing  at  the  middle  of  the  length  one-quarter  of  an  inch  beyond  the  straigl^ 
lines  uniting  these  two  points. 

Weight  and  Hiickness  as  A. 


Experiment  11. 

Third.  The  form  of  an  isosceles  triangle,  with  its  two  sides  waved; 
and  the  dimensions  in  other  respects  the  same  as  models  A  and  B. 

Weight  and  Thickness  as  B. 


These  three  models  of  deal,  A,  B,  C,  of  the  same  precise  weight,  deptf 
width,  and  length,  were  tested  on  the  water  against  each  other,  by  t' 
balance-rod,  and  the  following  results  were  obtained: 

Model  B  had  the  greatest  speed, 
Model  A  the  next, 
Model  C  the  least. 
But  the  difference  between  them  was  trifling. 

Ejperiment  12. 

The  model  A  was  then  tried  against  the  fourth  model  D,  of  thi 
form  of  bows,  dimensions,  and  weight,  but  having  its  lower  is 
sides  beveled  off. 


m 
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Experiment  13. 

The  next  test  of  bows  was  with  those  of  less  sharpness,  and  compared 
first  with  the  sharp-modelled  bow  A,  and  then  with  others  of  less  acute 
suigles. 

Weight  14}  oz.  Thickness  U  inch. 


13  'kin. 


The  isosceles  triangle  form  of  bows  E,  had  its  perpendicular  distance 
from  the  base  6  inches;  yet  having  the  width,  depth,  and  base  precisely 
the  same  as  A. 

The  conclusion  arrived  at  was,  that  the  speed  of  A  :  £  :  :  6^  :  5. 

Experiment  14. 

The  speed  of  E  was  then  tested  with  the  speed  of  the  model  F,  having 
its  base  and  sides  equilateral. 

Weight  and  Thickness  as  E.  • 
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The  result  gave  the  speed  in  favor  of  E  :  F  :  :  3  :  2. 

Experiment  15. 

The  model  F  was  tried  against  G,  a  model  having  its  bows  a  spherical 
equilateral  triangle. 


i3l' 


A 
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The  weight  of  model  G  the  same  as  F;  the  speed  in  favor  of  F  was 
F  :  G  :  :  6  :  5J. 

Experiment  16. 

The  last  test  was  between  the  equilateral  triangle  bows  F,  and  the 
bows  H,  of  the  same  dimensions  and  similitude;  but  having  its  isosceles 
sides  beveled  off,  the  angle  at  the  cut  water  being  45^. 

Weight  and  Thickness  as  F. 


N.        I3'|«i« 


M 


The  q>eed  of  H  was  to  that  of  F  :  :  5  :  4.    . 

iThe  beveled  bows  of  H  threw  the  water  off  admirably,  or  rather  it  may 
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be  said  to  ride  over  it,  and  was  always  dry  during  the  experiment;  whereat 
F  riupped  water  continually  over  the  bows  with  the  least  extra  speed. 

The  conclusions  obtained  by  the  experiments  in  this  chapter  are,  that 
the  more  sharp  the  forms  of  the  bows  the  less  is  the  resistance  from  waten 
and  when  a  gentle  curve  is  given  to  the  bows,  the  speed  is  rather  im- 
proved. Again,  by  the  beveling  of  short  bows,  the  speed  becomes  greatly 
improved;  but  this  is  not  so  apparent  in  the  long  and  sharp  bows.  The 
beveled  short  bows  rode  over  the  water  as  it  were,  or  at  least  was  in  a 
degree  lifted  up  by  it,  and  therefore  did  not  throw  the  water  up  like  the 
perpendicular  side  bows. 

(To  be  CoMtinued.) 


Export  of  Metals  from  the  United  Kingdom.* 

The  Board  of  Trade  returns  aflbrd  the  following  detailed  account  oS 
the  quantities  of  metal  of  home  produce  and  manufacture  exported  fron^ 
the  United  Kingdom  during  the  month  ending  the  10th  of  October  last.^ 
as  compared  with  the  corresponding  period  of  the  two  previous  years: 

Metals.                                                            1849.  1850.  1851.. 

Iron— Pig,     .            .             .                tons  20,309  11,333  18,068 

Bar,  bolt,  and  rod,            .            .      38,451  44,438  47,094 

Wire,               ...                  478  457  506 

Cast,         ....         1,580  1,812  1,398 

Wrought  of  all  sorts,               .             11,688  14,534  13,680 

Steel— Unwrought,         ...           801  1,171  1,334 

Copper,  in  bricks  and  pigs,                .  cwU.  19,909  24,189  8,854 

Sheets,  nails,  dec  (including  mixed 

or  yellow  metal  for  sheathing,)     26,112  80,373  18,793 

Wrought  of  other  sorts,             .         1,027  491  1,495 

Brass  of  all  sorts,       .             .             .               2,593  3,553  2,625 

Lead,      .             .                         .          tons    2,739  2,345  2,213 

Tin— Unwrought,      .            .               cwts.    5,315  4,392  2,514 

Tin-plates,          .            .            .      Talue  £78,177  £88,254  £71,386 

These  returns  show  that  the  increased  movement  in  the  metal  trade, 
noticed  for  so  long  a  period,  has  this  month  received  a  rather  sensible 
check.    The  total  value  of  all  the  metals  comprised  in  the  above  table  is 
797,812/.  this  year,  against  893,780/.  in  the  corresponding  period  of 
1850,  and  830,310/.  in  1849.     There  is  thus  a  decrease  of  95,968/.  or 
1850,  and  of  32,498/.  on  1849.     Qn  referring  to  the  various  items,  ¥ 
find  the  falling  off  to  extend  to  copper,  lead,  tin,  and  tin-plates,  but  it 
most  evident  in  the  first  named  article,  the  exports  of  copper  and  bn 
being  only  137,808/.,  against  243,218/.  last  year,  and  210,626/.  in  1& 
Iron,  on  the  other  hand,  has  largely  increasedf,  the  aggregate  figo 
being  493,705/.  this  year,  against  464,018/.  and  446,213/.  in  the  s 
month  of  the  two  previous  years.  Steel  has  also  increased;  the  retunv 
the  nine  months  ending  with  the  same  date,  give  the  total  exports  a« 
lows:— 1851,  7,189,107/.;  1850,  6,869,076/.;  1849,  6,216,420/.;  so 
the  aggregate  trade  of  the  year,  so  far  as  yet  ascertained,  shows  a 
crease  of  320,031/.,  or  4J  per  cent,  over  the  same  period  of  1850 
an  increase  of  972,687/.,  or  15  per  cent,  over  the  year  before.  The  ft 
trade  in  iron  is  proved  to  be  steadily  extending,  as  the  demand  for  f 

*Fr«m  th«  London  Mining  Journal,  No.  847. 
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railways  is  more  sensibly  felt.  The  iron  and  steel  exports  are  4,393,070/. 
in  1S51,  against  4,020,355/.  in  1850,  and  3,667,348/.  in  1849.  Copper 
figures  for  only  1,291,407/.  against  1,429,773/.  in  1850,  and  1,414,377/. 
in  the  year  previous.  In  the  year's  returns  of  tin-plates  and  lead  there  is 
a  considerable  increase,  so  that  the  falling  off  of  the  month  is  only  a 
trifling  reaction,  but  the  decrease  in  tin  is  continuous.  The  exports  of 
foreign  and  colonial  produce  for  the  month  ending  October  10th,  are  as 
follows: 

1849. 
Copper,  unwTOUgbt  and  part  wrought,  cwtt.  1045 
Iron,  in  bars,  unwrought,  .  tons     571 

Steel,  unwrought,       ...  9 

Lead,  pig  and  sheet,         .  .  .        742 

Sficlter,  ....  424 

Tin,  in  blocks,  ingots,  bars,  or  slabs,      cwts.     808 
QuicksUver,   ...  lbs.  116,527 

On  the  nine  months  we  have  a  great  increase  in  copper,  which  stands 
at  22,569  cwts.,  against  12,428  last  year,  and  12,447  in  1849.  Taking 
this  result  in  connexion  with  the  dimmished  export  of  our  home  produce, 
it  is  erident  that  the  foreign  and  colonial  supplies  of  this  metal  are  daily 
becoming  of  more  importance,  the  working  of  the  copper  mines  of  Aus- 
tralia producing  a  sensible  effect.  Iron  has  slightly  fallen  off,  whilst  steel 
and  tin  remain  at  the  reduced  range  of  last  year,  though  this  last  item  is 
recovering.  Spelter  is  steadily  decreasing,  the  figures  being  only  1509 
tons,  against  3110  tons  last  year,  and  3632  in  1849.  The  returns  of  im- 
ports for  the  month  ending  October  10,  are: 

MeUls.  1849. 

Copper  ore  and  regulas,  .  tons  5627 

Copper,  unwroaght,  and  part  wrought,  cwts.  1015 
Iron,  in  bars,  unwrought,  .     •      tons  4739 

Steel,  unwrought,        .  »  .  102 

Lead,  pig  and  sheet,  •  .  .1109 

Spelter,  .  .  r  .  2371 

Tin,  in  blocks,  ingots,  bars,  or  slabs,      cwts.  3967 
Quicksilver,  .  .  .lbs.  100,469 

la  this  instance  also,  taking  the  nine  months'  returns  as  the  basis  of 
comparison,  there  is  exhibited  a  continuous  falling  off  in  the  various  de- 
ttnptions  of  copper,  and  an  increase  in  iron  and  steel.  Lead  and  tin  have 
also  largely  augmented,  showing  the  increased  consumption  of  the  coun- 
tiy.  Spelter  has  risen  to  16,204  tons,  against  11,429  last  year,  and  8722 
in  1849;  and  as  the  exports  of  this  article  are  as  gradually  diminishing,  it 
ivould  appear  that  the  free  admission  of  this  metal  is  brmging  it  into  much 
more  extensive  use. 
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Boikrs  of  the  U.  S.  Steamship  Fulton.    By  Chief  Engineer ^  B.  F.  Isher- 

WOOD,  U.  S.  Jfavy. 

Since  writing  an  account  of  the  performance  of  the  Fulton^  on  her  trial 
trip,  I  have  been  able  to  ascertain  the  performance  of  her  boilers  under 
tbe  ordinary  circumstances  of  sea  steaming,  burning  the  fuel  with  natural 
dnft|  and  without  forcing  the  fires. 
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The  fuel  used  was  soft  anthracite,  a  mean  between  the  CumbeifaB 
coal  and  the  anthracite  proper.  The  data  is  the  average  of  11  houxB  oa 
tinuous  steaming. 

BOILERS. PLATE  I. 

Two  double  return  drop  flue  iron  boilers,  circular  from  end  to 
placed  side  by  side. 

Length  of  each  boUer,       .....  22  feet. 

Diameter,        .......  10  feet  6  io. 

Contents  of  drcamscribing  parallelopipedon  of  each  boiler,  excla- 

sive  of  steam  chimney,            ....  2425*50  en.  ft. 

Area  of  heating  surface  in  the  two  boilers,      .            .            .  2600*00  sq.  ft. 

"        grate          "                         "...  112*00       " 

Cross  area  of  upper  and  middle  row  of  flues,  each,  in  the  2  boilers,      1 6*75      « 

"             lower  row  of  flues,  in  the  two  boilers,     .            .  17*40      <* 

**             chimney,      .            .            .            .             .  .     21*65      •* 

Height  of  chimney  above  grate,           ....  43*00  feet 

Pressure  of  steam  above  atmosphere  in  boiler  per  square  inch,  24*00  lbs. 

Initial  steam  pressure  above  atmosphere  in  cylinder,      "        .  22*30  lbs. 

C  utting  off  at,  from  commencement  of  stroke,      .            .  3*00  feet 

Number  of  double  strokes  of  piston  per  minute,           .            .  16. 

Consumption  of  anthracite  ooal  per  hour  with  natural  draft,  1342*00  lbs. 

Capacity  of  steam  room  in  boiler  and  steam  pipe,            .  1210*00  cu.  ft. 

PROPOETIOVS. 

Proportion  of  heating  to  grate  surface,  .  .        23-214  to  1*000 

"  grate  surface  to  cross  area  of  upper  and  middle 

row  of  flues,  each,  ■  .  6.687         " 

"  "  lower  row  of  flues,  .  .        6.437        «« 

"  "  chimney,  .  .  6*173         « 

"  heating  surface  to  cross  area  of  upper  and  middle 

row  of  flues,  each,  .  •     155*224        " 

lower  row  of  flues,  .  149*425         " 

chimney,  .  .  .     120*092         « 

per  cubic  foot  of  space  disp.  of  piston,      18*453  sq.  feet 
"    per  double  stroke  of  pist.  per  min.     1*153        " 
"  •  .  .  0*050         « 

"    per  cu.  ft.  of  space  disp.  of  piston,    0*795        *< 
Cubic  feet  of  steam  room  per  cubic  foot  of  space  displacement 

of  piston,  .....        8*587 

Consumption  of  anthracite  coal  with  natural  draft  per  square 

foot  of  grate  surface  per  hour,       .  .  12*000  lbs. 

"  heatmg        "  .  .  .        0-516     « 

Sea  water  evaporated  by  one  pound  of  anthracite  coal  per  hour,     5*552    " 
"  "  one  sq.  ft.  of  heating  surface  per  hour,     2*865     " 

Weight  of  boilers,  exclusive  of  chimney  6l  grates,  111,356  lbs. 
*^  chimney,  jacket,  and  chains,         .  7,400  ^ 

«<  grates,  .  .  .         6,239  « 

123,995    «' 

*<  sea  water  in  boilers,  .  .  82,300    « 


<c 

a 

u 

u 

« 

u 

u 

u 

« 

grate, 

u 

Total  weight  ofboilers  and  water,  .  .  206,295     « 

In  the  above  calculation  of  the  amount  of  sea  water  evaporated  p 
pound  of  coal,  there  is  nothing  allowed  for  blowing  off,  as  the  density 
the  water  is  recorded  from  ^^^  to  ^'^f  progressively.  There  being  evap 
rated  per  hour  7112*67  pounds  of  sea  water,  there  would  be  requir 
over  11  hours  steaming  to  make  the  density  ^^^j  supposing  the  density 
starting  to  be  ,*^.  There  has,  however,  been  included  in  the  calculati 
the  quantity  of  steam  (3*094  cubic  feet)  required  to  £11  the  spaces  betwti 
valves^  in  nozzles^  and  clearance  of  cylinder. 
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rtion  of  heating  to  grate  gnrfacr,  26-000  to  1-000     23,214  to  1-000 

gratcsurface  to  least  calorimeter,  6*449         "  6*687         " 

t  of  chimney  above  grate,  .  58-000  feet.  43-000  feet. 

b  of  anthracite  coal  burned  per  eq.  foot 

Tate  per  hour  with  natural  drail,  6-430.  12-000. 

It  of  fresh  water  evaporated  per  hour 
pound  of  anthracite,  from  a  temperature 

00*' F.  .  8-900.  6-713. 

b  of  fresh  water  evaporated  per  hour 
■quare  foot  of  heating  surface,  from  a 
poature  of  100^  F.         .  .        2-060.  2-960. 

30ve  figures  show  pretty  conclusively  the  advantages  to  be  de- 
m  a  slow  combustion,  in  giving  time  not  only  for  the  atmospheric 
x)me  so  well  mixed  with  the  constituents  of  the  fuel  as  to  com- 
xidize  them,  but  also  in  giving  time  for  the  caloric  to  enter  the 
be  taken  up  by  it. 

above  two  boilers,  we  find  that  with  nearly  equal  proportions  ot 
0  grate  surface,  nearly  double  the  quantity  of  fuel  is  burned  per 
ot  of  grate  per  hour  in  the  Fulton's  boiler,  while  the  quantity  of 
ipcM^ted  per  square  foot  of  heating  surface  per  hour  is  only  43*7 
more;  while  the  economical  evaporation  is  35*8  less.  Now,  inas- 
in  one  case  there  is  burned  double  the  quantity  of  fuel  per  unit 
ytt  unit  of  time,  than  in  the  other,  it  is  obvious  that  if  the  two 
ons  were  equally  complete,  double  the  amount  of  caloric  would 
ed  in  the  one  case  over  the  other,  and  if  it  were  proportionally 
by  the  heating  surface,  double  the  quantity  of  water  per  unit  of 
ad^ce  per  unit  of  time  would  be  evaporated  in  the  one  case  over 
;  but  we  find  this  difference  to  be  practically  only  43*7  per  cent. 

naoniionflir  AIKa  />ol/\ri/»-    i^  avo1vo/1     tf»m«1n  rxckt  liairA  Vkoan  folron  11  rk 
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It  is  not,  however,  always  practicable  in  a  steamship  to  obtain  space 
for  a  largPF  boiler,  and  economy  of  fuel  must  frequently  be  sacrificed  to 
other  considerations.  The  economical  evaporation  of  the  Fulton's  boilers 
is  about  equal  to  that  of  the  general  average  of  marine  boilers. 

In  making  the  comparison  absolutMy,  it  must  be  borne  in  mind,  that  in 
the  Fulton's  boilers  there  were  wastes  by  leakage  of  steam  through  the 
valves,  and  by  foaming,  not  included  in  the  calculation  of  their  evapora- 
tion, while  the  calculation  of  the  evaporation  in  Johnson's  boilers  was 
made  from  measurement  of  the  actual  amount  of  water  put  in  them;  of 
course,  the  calculation  was  inclusive  of  all  losses. 
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Reply  to  the  Remarks  of  J,  V,  Menick,  Esq.^  on  Screw  Propellers.     By 

J.  W.  Nystrom- 

The  critique  of  Mr.  J.  V.  Merrick,  in  the  January  number  of  the  Journal, 
was  not  seen  by  me  until  some  time  in  February.  With,  the  greatest 
respect  for  Mr.  M.,  it  is  the  principles  set  forth  in  his  article,  and  the  de- 
fence of  a  theory  not  unsupported  by  proof  and  probability,  that  has  called 
forth  the  present  article. 

First,  as  to  the  slip  of  the  San  Jacinto;  I  will  not  contradict  the  asser- 
tions made  by  reliable  witnesses,  as  I  was  not  there. 

Mr.  Merrick  sugojests,  first,  ''a  heavy  weather  at  sea,  &c."  We  could 
as  well  say  a  good  fair  wind,  which  then  would  decrease  the  slip;  these 
are  results  of  circumstances.  The  assertion  that  there  would  be  **no 
difficulty  in  giving  the  propeller  50  revolutions,"  was  misunderstood.  If 
the  readers  of  the  Journal  will  examine  my  statements  and  formula  11, 
page  330,  last  vol.,  they  will  see  it  never  entered  my  thoughts  to  say  a 
paddle  xoheel  which  makes  31  revolutions  can^  xoith  no  difficulty ^  make  50. 
But  when  the  power  of  the  steam  engine,  and  the  diameter,  pitch,  and 
slip  of  the  propeller  are  given, y/om  tnemy  I  said  there  would  be  no  diflfi- 
culty  in  giving  the  propeller  50  revolutions  per  minute,  and  the  words, 
"tlie  number  of  revolutions  can  not  be  increased  ad  libitum,"  prove  that 
my  statements  were  misunderstood.  As  to  the  slip  beiag  a  measure  of 
loss  of  effect,  I  supposed  the  propeller  to  have  no  slip,  in  order  to  prove 
that  the  slip  is  not  a  measure  of  loss  of  effect;  this,  I  see,  has  not  been 
fairly  understood,  and  will  endeavor  to  make  it  plainer.  If  we  say  the 
slip  to  be  determined  of  100,  and  0 — and  in  and  between  those  two  points, 
examine  the  slip,  we  will  find  that  when  the  slip  is  0,  there  exists  no  **re- 
cession  of  the  fulcrum  against  the  propeller  blades,"  and  the  propeller  does 
not  act  to  propel  the  vessel,  but  merely  runs  with  it,  and  there  exists  no 
loss  of  effect.  On  the  other  hand,  we  suppose  the  slip  to  be  100,  (that 
is,  when  the  vessel  stands  stationary,  and  the  propeller  is  running,)  and 
the  slip  is  a  measure  of  loss  of  effect  as  described  by  Mr.  Isherwood,then 
the  slip  should  take  away  aU  the  ^ect  from  the  steam  engine,  and  not 
allow  any  for  the  friction  and  working  the  pumps;  still  thel  steam  engine 
runs. 

Again,  let  us  take  a  few  steps  back,  and  suppose  the  slip  to  be  80  per 
cent.,  which  is  often  the  case  with  tow  boats;,  then,  i£  the  umh  of  eflS^  » 
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80  per  cent.,  there  is  only  twenty  per  cent,  left,  which  is  nothing  more 
than  what  is  required  for  the  friction  and  working  the  pumps,  consequently 
nothing  left  as  useful  eflect  for  towing;  still  the  vessel  is  running,  and  in 
this  age  of  common  sense,  we  do  not  believe  that  witchcraft  tows  the 
vessel;  take  the  same  tow  boat  to  tow  a  smaller  vessel,  which  causes  a 
slip  of  only  50  per  cent.;  the  friction  and  working  the  pumps  being  the 
same,  20  per  cent.,  then  there  remains  30  per  cent.,  as  useful  efi'ect  for 
towing.  We  see  now,  that  if  slip  is  a  measure  of  loss  of  effect,  it  re- 
quires more  power  to  propel  a  small  vessel,  and  no  power  to  propel  the 
largest  vessel. 

I  am  obliged  to  Mr.  Merrick,  for  reminding  me  what  slip  is,  but  would 
in  turn,  remind  him,  that  there  is  as  much  difference  between  the  slip  of 
a  locomotive  wheel,  and  slip  of  a  propeller,  as  there  is  between  the 
sleepers  and  water.  I  was  careful  to  state,  in  the  article  referred  to,  ^^slip 
in  the  water.^^  The  locomotive  runs  on  sleepers;  therefore,  if  Mr.  M.  will 
try  the  experiment  with  a  locomotive  in  water,  he  will  find  it  will  run  as 
well  without  the  wheels. 

In  remittding  me  what  slip  is,  Mr.  Merrick  says:  "slip  is  a  loss  of 
space  passed  over  in  a  given  time;  hence  a  loss  of  velocity;  and  there- 
fore, that  it  is  what  is  commonly  called,  "loss  of  effect,"  or  more  correctly 
speaking,  loss  of  useful  effect." 

Am  I  so  greatly  mistaken?  oris  it  necessary,  in  this  Journal,  to  go  back 
to  the  school  boy's  task,  and  explain  the  difference  between  velocity  and 
feci") 

Effect  is  the  product  of  resistance  an  d  velocity.  But  for  screw  propellers, 
this  velocity  is  nothing  but  the  slip  of  the  propeller,  or  more  correctly, 
the  velocity  of  the  pitch,  multiplied  by  the  slip.  If  we  again  suppose 
there  is  no  slip,  the  velocity  of  the  resistance  will  also  be  nought;  but  when 
we  suppose  the  slip  to  be  the  unity,  the  velocity  of  the  resistance  will  be 
equal  to  the  velocity  of  the  pitch.  If  we  say  the  velocity  of  the  pitch 
to  be  =1,  then  the  velocity  of  the  resistance  will  be  equal  to  the  slip,  and 
effect  equal  to  the  product  of  the  slip  and  resistance. 

When  a  plane  moves  in  water,  perpendicular  to  the  direction  of  its 
motion,  the  resistance  will  be  in  proportion  nearly  as  the  surface  of  the 
plane  and  square  of  its  velocity;  therefore,  effect  will  be  equal  to  the  cube 
of  the  velocity  multiplied  by  the  surfaceof  the  plane;  and  for  screw  pro- 
pellers, the  useful  effect  which  propels  the  vessel,  will  be  measured  by  the 
cube  of  the  slip  multiplied  by  the  area  of  the  propeller. 

Expressed  in  a  formula,  the  effect  delivered  from  the  steam  engine 
should  be 

Effect=A  S^ 
nrhich  in  full,  reacts  to  propel  the  vessel,  with  the  same  effect;  or, 

Effect=p  V. 

See  farther  for  explanation  of  the  letters. 

If  there  exists  any  loss  of  effect  by  slip,  I  cannot  find  where  it  will  be. 
From  observations  on  propellers,  we  will  find  that  propellers  with  more 
3»itch  and  slip,  employ  the  effect  better  than  propellers  with  less  pitch  and 
dip.  See  the  remarks  of  Lieut.  Gordon,  of  the  R.  N.,  on  screw  propel- 
lers, page  62,  last  vol.  1  do  not  mean  to  sav  that  slip  in  itself  is  any 
gain  of  cdBTect,  but  the  gain  consists  in  this,  that  propellerSi  Ntitb  moi^ 
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pitch  and  slip,  do  not  require  a  proportionate  power  from  the  steam  en- 
gine, to  give  (be  propellers  the  same  velocity,  as  propellers  with  less  pitch 
and  slip. 

Although  there  is  a  limit  for  the  proportions  of  pitch  and  diameter, 
which  may  be  about  the  former  three  times  the  latter. 

For  the  present,  we  will  make  a  rough  sketch  in  reference  to  the  slip 
on  the  San  Jacinto;  the  letters  will  denote, 

p=mean  thrust  given  by  the  dynamometer  in  pounds;  see  page  344  last 
volume. 

v=velocity  of  the  vessel  in  feet  per  second. 

S=velocity  of  the  slip  in  feet  per  second. 

^=slip  of  the  propeller  in  a  decimal  fraction. 

r=resistance  of  the  water  to  the  propeller  in  pounds. 

The  mechanical  effect  executed  on  both  sides  of  the  propeller  should 
be  equal;  then  we  have 

p.  v=r.  Sb 

and  r=^^' 

but  v=l — s 

then  we  obtain  r=  — ^ss? — p        .         .         .         (1.) 

By  reference  to  Haswell's  Pocket  Book,  on  page  229,  it  says: 

"1.  That  the  resistance  is  nearly  as  the  surface,  the  resistance  increas- 
ing but  a  very  little  above  that  proportion  in  the  greater  surfaces. 

^'2.  The  resistance  to  the  same  surface  is  nearly  as  the  square  of  the 
Telocity,  but  gradually  increasing  more  and  more  above  that  proportion, 
as  the  velocity  mcreases*" 

At  the  bottom  of  page  231,  in  the  table,  we  find  that  one  square  foot 
having  a  velocity  of  10  feet  per  second,  will  sustain  a  resistance  of  llS 
pounds.    From  these  we  obtain  the  following  analogy: 

10»:112=AS«:r 

100   '        •        •        •         •        (2.) 

If  we,  from  these  formulae,  1  and  2,  calculate  the  resistance,  we  should 
obtain  two  equal  results.    A=165  square  feet,  area  of  the  propeller. 

S= -^^^^.==5'66  feet  per  second. 
60X74  ' 

p=12,8l5  pounds.. 

Formula  1.        r-  ^^^^  —12,815=36,273  pounds. 

J.        ,    „              112X165X6-66*    ...^  , 

Formula  2.        r= j^ =6900  pounds. 

These  two  results,  whic&  should  be  eaual,  one  is  more  than  tix  timei 
the  other.  Both  of  them  cannot  be  rignt.  If  we  add  them  togetheri 
and  divide  the  sum  by  two,  the  mean  resistance  will  be  21,066  pooadik 
Perhaps  that  will  come  nearer  the  proper  one. 
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In  the  last  volume,  on  page  403,  the  formulae  gives  the  slip  to  be  nearly 
38  per  cent.;  if  we,  in  the  same  manner  as  aboye,  calculate  the  resistance 
from  the  formulae  1  and  2, 

5=0-38. 

(  S=s  -r^ — ;rT-=9'^  feet  per  second. 

I  60x62  ^ 

:         Formula  1.  r=i^^— 12815=20,900  pounds. 


r        1    o  112X165X9-9*    ,q  ,„ 

Formula  2.  r= — =18,100 

100 


u 


C€ 


Mean  resistance,  =19,500 

If  the  slip  has  been  a  little  over  39  per  cent.,  then  it  has  corresponded 
with  the  table  in  Haswell's  Pocket  Book,  which  experiments  were  made 
with  a  plane  of  only  one  square  foot;  but  we  doubt  it  will  difler  so  much 
as  in  the  first  instance,  with  26  per  cent.  slip.  We  leave  this  to  propel- 
ler builders  for  further  ii^vestisation. 


F«r  the  Journal  of  the  Franklin  Institute. 

Performance  of  the  U.  S.  Screto  Steamship  San  Jacinto,  on  an  Experimental 
Trip  from  JVew  York  to  Jforfolk.  By  Chief  Engineer  B.  F.  Isuee- 
wooD,  Ul  iS.  Jfavy. 

On  the  1st  January,  1852,  the  San  Jacinto  left  the  Navy  Yard  at  Brook- 
lyn, for  Norfolk.  Her  draft  of  water  was  16  feet  10  inches  forward,  and 
17  feet  2  inches  aft;  mean  draft  17  feet.  During  her  passage  down  the 
Bay,  there  was  a  dead  calm  and  slack  tide,  the  flags  at  Fort  Hamilton 
drooping  from  their  staves.  By  observations  taken  on  board  the  U.  S. 
Steamer  Ftdtony  the  San  Jacinto  was  precisely  two  hours  in  going  from 
the  Navy  Yard  to  the  South  West  Spit;  distance  per  Coast  Survey,  18^ 
miles,  or  9J  statute  miles  per  hour.  By  observation  on  board  the  ship, 
however,  and  by  log,  she  went  this  distance  at  the  rate  of  8  knots  of  6140 
feet  (made  that  length  in  this  particular  case)  per  hour,  or  9*3  statute 
miles.  1  shall  take  the  latter  speed  as  most  probably  correct,  being  ob- 
tained by  observation  on  board;  the  discrepancy  is,  however,  very  small, 
amounting  to  only  -05  of  a  statute  mile  per  hour.  The  reports  of  speed 
were  made  from  the  diflerent  vessels  without  communication.  The  num- 
ber of  revolutions  of  the  screw  per  minute  was  25^;  steam  pressure  in 
boiler  per  square  inch  above  atmosphere,  10  pounds,  cut  off  at  half  stroke; 
▼Wuum  in  condenser,  24  inches  of  mercury;  throttle  three-fourths  open; 
the  engines  working  irregularly,  passing  one  centre  very  slowly.  SRp 
tfOie  screw,  23'71  per  cad. 

After  passing  oatnde  of  Sandy  Hook,  the  mean  of  four  hours  steaming 
^  as  followSy  viz:  Speed  of  vessel,  7  knots  per  hour;  revolutions  of 
tbe  screw  per  minute,  22|^;  steam  pressure  in  boiler  above  atmosphere, 
P^  square  inch,  10  pounds;  cut  ofTat  half  stroke;  vacuum  in  cond^iis&i) 
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24|  inches  of  mercury;  throttle  three-fourths  open;  very  light  head  wind, 
and  sea  perfectly  smooth.     Slip  of  the  screw,  24-25  per  cerd. 

For  the  next  four  hours,  in  continuation,  with  a  light  favorable  wind, 
fore  and  main  topsails  set,  sea  smooth,  the  vessel  made  8^  knots  per 
hour;  revolutions  of  the  screw,  23  per  minute;  steam  pressure  in  boiler 
above  atmosphere,  per  square  inch,  10  pounds;  cut  off  at  half  stroke; 
vacuum  in  condenser,  25  inches  of  mercury;  throttle  five-eighths  open. 
Slip  of  the  screw y  \\'02per  cent. 

The  eccentric  of  the  port  engine  now  broke,  and  it  was  not  until  Janu- 
ary 3d  that  the  damage  was  repaired,  and  the  engines  got  in  operation. 
At  starting  again,  against  a  very  strong  wind  and  head  sea,  no  sail  set, 
the  speed  of  the  vessel  was  5^  knots  per  hour;  revolutions  of  the  screw, 
25  per  minute;  steam  pressure  in  boiler,  10  pounds  per  square  inch  above 
atmosphere;  cut  off  at  one-half  stroke;  vacuum  in  condenser,  24  inches  of 
mercury;  throttle  wide.     Slip  of  the  screw,  4943  per  cent. 

Close  reefed  fore  and  main  topsails  being  now  set,  produced  no  sensible 
change  either  in  the  speed  of  the  vessel  or  revolutions  of  the  screw. 

The  wind  now  (Jan.  5)  increased  to  a  very  heavy  gale,  directly  ahead, 
accompanied  by  a  very  heavy  head  sea;  no  sail  set,  and  vessel  pitching 
and  rolling  with  great  violence.  Speed,  (mean  of  12  hours,)  3*52  knots 
per  hour;  revolutions  of  the  screw,  22|  per  minute;  steam  pressure  in 
boiler  per  square  inch,  above  atmosphere,  10  pounds;  cut  off  at  one-half 
stroke;  vacuum  in  condenser,  24  inches  of  mercury;  throttle  three-fourths 
open.     Slip  of  the  screw,  62-88  per  cent. 

On  January  6,  with  fresh  gales  abeam  and  heavy  sea,  close  reefed  fore 
and  main  topsails  set,  and  ship  rolling  heavily,  the  vessel  made  4J  knots 
per  hour;  revolutions  of  the  screw,  19  per  minute;  steam  pressure  in  boiler 
above  atmosphere,  5  pounds  per  square  inch;  vacuum  in  condenser,  24 
inches  of  mercury;  throttle  one-half  open.  Slip  of  the  screw j  42^91  per 
cent. 

On  January  7,  the  piston  (made  of  brass)  of  the  port  engine  broke. 
This  engine  was  then  disconnected,  and  the  vessel  worked  with  the  star- 
board engine  alone. 

On  January  8,  there  being  no  wind,  and  the  sea  smooth,  the  vessel 
made  with  the  one  engine  alone,  7J  knots  per  hour;  revolutions  of  the 
screw,  23  per  minute;  steam  pressure  in  boiler  per  square  inch,  11  pounds; 
cut  ofTat  one-half  stroke;  vacuum  in  condenser,  25  inches  of  mercuij; 
throttle  three-fourths  open.     Slip  of  screw,  21-48  ;>er  cent. 

The  performance  of  the  vessel  in  heavy  weather,  "laying  to,"  was  as 
follows,  viz:  In  a  heavy  head  sea,  and  heavy  gales  and  squalls  ahead, 
with  the  engines  stopped  and  screw  dragging,  vessel  pitching  and  rolling 
violently,  close  reefed  fore  and  main  topsail  set,  and  fore  storm  staysail; 
speed,  2^  knots  per  hour.  Under  these  circumstances,  it  was  difficult  to 
tack  or  wear  the  ship,  the  latter  operation  requiring  30  minutes.  The 
best  sailing  ship  of  her  size,  under  these  circumstances  of  weather,  speed, 
and  sail,  could  have  done  no  better. 

With  moderate  breezes  and  heavy  sea,  the  vessel  made  with  the  above 
sail,  5^  knots  per  hour;  engines  stopped;  screw  uncoupled,  and  reyolving 
by  its  friction  on  the  water. 

On  arriving  at  Norfolk,  January  8,  the  vessel's  draft  was  16  feet  forward  y 
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nd  16  feet  1  inch  aft;  mean,  16  feet  ^  inch,  or  11^  inches  less  than  at 
tartiug. 

By  referring  to  the  previous  account  of  the  trial  trip  of  the  San  Jacinto^ 
will  be  found  that  the  slip  is  given  on  that  occasion  at  26*27  per  cent., 
ith  the  vessel  at  the  mean  draft  of  15  feet  8  inches;  while  on  the  present 
usage  down  New  York  Bay,  the  slip  was  23*71  per  cent.,  with  a  mean 
raft  of  17  feet.     The  stern  drafts  in  the  two  cases  were  15  feet  9  inches, 
id  17  feet  10  inches,  or  there  was  a  dilFerence  of  2  feet  1  inch  in  the 
epth  of  water  on  which  the  screw  acted.     In  the  report  on  the  trial  trip, 
thought  the  speed  of  the  vessel  a  little  underrated,  and  that  the  eflect  of 
le  "strong  wind  on  the  port  bow"  operated  a  greater  reduction  than 
one  mile  per  hour."     The  reporter?  preferred  to  err  a  little  on  the  safe 
ide,  rather  than  risk  error  in  giving  the  vessel  too  much  speed.     At  the 
lose  of  the  present  trip  to  Norfolk,  the  slip  was  21-48  per  cent.,  with  a 
aeaa  draft  of  vessel  of  16  feet  ^  inch.     Taking  the  mean  of  the  three 
lips,  we  have  a  slip  of  23-8  per  cent.     It  will  be  observed  that  the  Board 
»hich  fixed  the  proportions  of  the  screw  of  the  San  JacintOy  estimated  its 
dip  at  22  per  cent.,  a  much  nearer  calculation  than  that  of  Mr.  Nystrom, 
who  makes  the  slip  377  per  cent.,  and  undertakes,  in  a  late  number  of 
the  Jou/Tuz/,  to  correct  their  observations  of  the  speed  of  the  vessel,  and 
iCYolutions  of  the  screw,  which  determine  the  slip,  by  some  empirical 
formuIsB  invented  by  himself.     Now  an  empirical  formula  of  any  kind 
ifill  only  give  correct  results  so  long  as  all  the  conditions,  intrinsic  and 
acddenial,  of  the  case  on  which  it  was  founded,  exist  exactly  the  same  in 
the  case  to  which  it  is  applied;  and  it  is  rather  difficult  to  conceive  how 
formulae  founded  on  the  performance  of  a  few  Philadelphia  little  tug  steam- 
ers, fitted  with  Loper's  propellers,  could  apply  to  a  steamship  of  the  size 
and  fine  model  of  the  San  Jacinto^  propelled  with  a  screw  of  the  most 
effective  form. 

The  small  slip  of  the  screw  of  the  San  Jacinto^  comparatively  to  its 
nrface  and  the  resistance  of  the  vessel,  is  the  best  illustration  of  the  ad- 
nntage  of  a  rapidly  increasing  pitch. 


Commercial  Statistics  of  Great  Britain.* 

The  information  collected  by  Mr.  Braithwaite  Poole  for  his  valuable 
voric,  certainly  exhibits  most  surprising  results.  Pitt  and  Canning  stated 
tile  yearly  production  of  our  agricultural  and  manufacturing  pursuits  at  an 
U&ount  equal  to  the  national  debt;  but  nobody  knew  how  they  made  it 
OQt  The  summary  of  these  statistics,  however,  prove  that  our  great 
lUtesmen  were  right;  and  the  comparisons  are  highly  interesting. 

Mr.  Poole  shows  that  the  Railways  have  cost  240,000,000/.;  the  Ga- 
uds, 26,000,000/.;  and  the  Docks,  30,000,000/. 

Our  Mercantile  Marine  consists  of  35,000  vessels,  4,300,000  tons,  with 
S40,000  men;  and  one  vessel  is  lost  on  an  average  every  tide. 

Oar  Navy  consists  of  685  vessels,  570,000  tons,  and  48,000  men. 
Yachts  520,  and  23,000  tons. 
The  ancient  Britons  knew  only  six  primitive  ores,  from  which  metals 

*  Fkom  Um  London  Mining  Jonmal,  No.  847. 
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•were  produced;  whereas  the  present  scientific  generation  use  fifty.  The 
aggregate  >ield  of  minerals  in  this  country  is  equivalant  in  value  to  about 
25,000,000/.  annually. 

The  Agricultural  produce,  of  milk,  meat,  eggs,  butter,  and  cheese, 
3,000,000  tons,  and  50,000,000/. 

The  ale,  wine,  and  spirits  consumed  annually  exceed  3,300,000  tons, 
and  54,000,000/.;  whilst  sugar,  tea,  and  cofiee  scarcely  reach  450,000 
tons,  and  27,000,000/. 

Our  Fisheries  net  6,000,000/.  annually. 

In  Manufactures,  the  cotton,  w^oolen,  linen,  and  sUk  altogether  amount 
to  420,000  tons,  and  95,000,000/.;  whilst  hardwares  exhibit  360,000 
tons,  and  20,000,000/.;  in  addition  to  which  1250  tons  of  pins  and  needles 
are  made  yearly,  worth  1,100,000/. 

Earthenware,  160,000  tons,  3,500,000/.;  glass, 58,000  tons,  l,68O,O0W. 

The  Gazette  shows  an  average  of  four  bankrupts  daily  throughout 
England  and  Wales. 

In  fact,  the  whole  book  is  full  of  the  best  information  that  could  be  col- 
lected, and  should  be  possessed  by  all  interested  in  scientific,  literary,  or 
conunercial  pursuits. 


Trial  arid  Description  of  Stevens^  Patent  Fan  Paddle.* 

On  Saturday,  December  6,  a  trial  was  made  of  the  eflBciency  of  this 
paddle,  which  is  the  invention  of  Mr.  Lee  Stevens.  It  consists  of  fixed 
oblique  floats  on  the  circumference  of  the  wheel,  and  diminishing  in  sur- 
face towards  the  centre,  like  a  lady's  fan,  which  floats  or  segments,  as  the 
•wheel  revolves,  press  alternately  right  and  left  against  the  water,  and  by 
their  oblique  action  spread  the  water  as  it  were  towards  each  side,  abaft 
the  paddle,  and  thus  materially  diminish  the  back  water  as  compared 
"with  the  ordinary  paddle,  and  also  the  vibration  on  board  the  boat  very 
considerably.  The  operation  of  the  paddle  is  uniformly  the  same,  whether 
the  motion  be  ahead  or  astern.  The  trial  above  referred  to  was  made 
entirely  at  the  expense  of  the  Iron  Steamboat  Company,  who  had  one  of 
their  boats,  namely,  the  Twilight,  fitted  with  Mr.  Stevens'  fan  floats  in  a 
modified  form  in  wood,  instead  of  iron.  The  inventor  expecrs  that  when 
his  ideas  are  carried  out  by  the  construction  of  the  fan  paddle  wheels  in 
iron,  as  originally  intended,  their  advantage  will  be  still  more  apparent 

Two  vessels  belonging  to  the  Company,  the  Bridegroom  and  the  Tuot- 
lightf  being  twin  boats  of  equal  power,  having  oscillating  engines  of  12 
horse  power  each,  started  together  from  Cadogan-pier  with  the  tide,  at  a 
quarter  to  2  o'clock,  the  paddles  making  44  revolutions  per  minute.  On 
reaching  Vauxhall  Bridge,  the  Twilight  was  some  distance  ahead,  and  on 
passing  Waterloo  Bridge,  she  was  still  further  ahead,  having  passed  it  40 
seconds  before  the  Bridegroom.  On  the  Twilight  reaching  London  Bridge, 
at  five  minutes  past  2  o'clock,  the  Bridegroom  was  about  three-fourths  of 
the  distance  between  the  two  bridges  behind  her.  The  revolutions  of  the 
paddles  were  at  the  rate  of  44  per  minute.  On  returning  up  the  river 
against  the  tide,  at  10  minutes  past  2  o'clock,  the  Bridegroom  was  givea 

*  From  the  London  Railway  Magazine,  No.  668. 
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the  side  of  the  river,  which  was,  of  course,  an  advantage,  the  TunKght 
being  all  the  time  out  in  the  river.  The  paddles  revolved  at  the  rate  of 
40  per  minute,  and  the  boats  moved  at  the  same  speed  until  they  passed 
Westminster  Bridge;  but  on  passing  Vauxhall  Bridge,  the  Tufwght  got 
considerably  ahead,  and  on  passing  Chelsea  Hospital,  at  39  minutes  past 
2  o'clock,  she  was  about  300  yards  ahead  of  the  Bridegroom^  and  the 
paddles  were  then  making  44  revolutions  per  minute,  until  she  arrived  at 
Cadogan-pier.  It  was  stated  that  the  number  of  revolutions  of  the  paddle 
wheels  on  board  the  Bridegroom  averaged  44J  per  minute,  and  on  board 
the  Turilight  42  per  minute.  The  vibration  in  the  TunUght  was  scarcely 
perceptible  in  the  run  both  up  and  down  the  river,  which,  together  with 
the  steadiness  of  motion  produced  by  the  fan  paddles,  the  effect  was  very 
agreeable. 
It  is  understood  that  the  fan  paddle  is  to  be  applied  to  one  of  the  large 

sea-going  steamers,  with  a  view  to  increase  her  speed,  and  to  get  rid  of 

the  vibration  now  caused  by  the  ordinary  paddles. 


To  Increase  the  lUuminating  Power  of  Gas.* 

Id  one  of  your  late  numbers,  yofi  allude  to  a  recent  patent  for  improve- 
ments in  the  manufacture  of  gas,  the  object  of  which  is  to  render  the 
gases  resulting  from  the  decomposition  of  water  suitable  for  lighting  pur- 
poses, by  passing  them  over  cannel  coal  in  the  process  of  distillation. 
I  witnessed  some  experiments  of  this  nature  with  the  gases  obtained  from 
wood  in  the  manufacture  of  pyroligneous  acid,  and  have  myself,  for  some 
time  past,  been  making  a  series,  using  several  descriptions  of  slightly 
illuminating  gas,  but  principally  those  given  out  by  peat  and  the  lowest 
quality  of  coals,  and  the  results  are  highly  interesting.     I  find  that  a  cer- 
bin  volume  of  such  gas  when  passed  through  a  heated  retort  containing 
Lancashire  cannel  coal,  becomes  of  much  greater  illuminating  power  than 
the  same  volume  of  such  gas  mechanically  mixed  in  a  gasholder  with  the 
ps  given  out  by  the  cannel;  indeed,  some  of  my  experiments  show  this 
increase  to  be  at  least  50  per  cent,  when  our  common  coal  gas  is  so  treated, 
as  10,000  feet  of  it  may  be  passed  through  the  retorts  containing  a  ton  of 
Lancashire  cannel  in  the  process  of  distillation,  and  the  result  will  be 
20,000  feet  of  gas  equal  in  quality  to  that  given  out  b^  the  cannel  alone, 
and  it  incurs  no  perceptible  deterioration  by  being  retained  in  a  gasholder 
for  several  days. — C.  C. 


The  CoUoXon  Process  in  Photography.    By  Fred.  Scott  ABCHEB.f 

I  am  anxious  to  communicate  to  those  engaged  in  the  Collodion  pro- 
cess in  I^otography  an  improvement  in  the  manipulation  which  I  believe 
win  be  found  to  facDitate  tne  process  considerably.  It  is,  the  use  of  the 
Qprig^t  £^388  bath  for  the  nitrate  of  silver  solution: — and  I  will  endeavor, 
in  as  few  words  as  possible,  to  explain  my  mode  of  using  it.  The  bath 
is  ibont  three  parts  filled  with  a  solution  of  nitrate  of  silver  of  the  usual 

*Ynm  tiM  LoMdon  BviUflr,  No.  461. 

t  From  tiM  LoMdoa  Athanaiim,  NoTembcr,  1861. 
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strength;  and  the  prepared  glass  (as  soon  as  the  film  of  collodion  has  set) 
is  plunged  into  it.  The  whole  is  then  placed  in  its  proper  position  in 
the  camera,  the  focus  having  been  previously  obtained;  and  the  light  is 
thus  allowed  to  act  on  the  prepared  film  whilst  in  the  bath  of  nitrate  of 
silver.  By  this  means  great  cleanliness  is  preserved  in  the  manipulation^ 
and  very  delicate  pictures  are  obtained.  I  have  used  this  bath  during 
the  whole  of  the  summer  and  autumn;  and  several  friends,  at  my  sugges- 
tion, have  adopted  it  with  great  success.  The  bath  is  made  of  two  pieces 
of  the  best  plate  glass,  connected  together  at  the  sides  and  bottom,  and 
gradually  tapering  downwards  so  as  to  form  a  narrow  wedge-shaped  bath, 
the  top  being  about  three-eighths  of  an  inch  wide,  and  the  bottom  one- 
eighth.  This  bath  is  cemented  into  a  wooden  frame,  having  a  closely 
fitting  lid  to  prevent  all  dust  falling  into  the  solution. 
13,  Tavistock  Street j  Covent  Garden, 


A  Simple  Process  for  Precipitating  tlie  Cotton  contained  in  Collodion.    By 
Thomas  Cattell,  M.  D.,  M.  R.  C.  S.  Eng.  4rc.,  Braunston.* 

A  short  time  since,  I  ascertained  that  on  mixing  bisulphuret  of  carbon 
with  collodion,  an  immediate  precipitation  or  separation  of  the  cotton 
takes  place,  leaving  a  limpid  fluid  consisting  only  of  the  solvent  and 
precipitant. 

The  cotton  presents  the  same  fibrous  appearance  as  though  it  had  not 
been  in  a  previous  state  of  solution,  and  as  gun-cotton  would  do  if  sim- 
ply immersed  in  water.  When  dried  (as  much  moisture  as  possible  being 
first  pressed  out  between  folds  of  linen  or  bibulous  paper)  it  cannot  be 
distinguished  from  the  dried  pulp  of  the  paper-maker. 

This  singular  reaction  of  the  bisulphuret  on  the  collodion,  would  lead 
to  the  supposition  that  the  gun-cotton  performs  the  part  of  a  base  to  the 
oxyde  of  ethyl,  (ether,)  for  this  substance  is  at  once  deprived  of  the  pe- 
culiar properties  which  it  possessed  previous  to  solution. 

It  may  serve  also  to  explain  more  clearly  the  chemical  composition  of 
gun-cotton,  or  lignine,  as  acted  on  by  nitric  or  nitrico-sulphuric  acid. 


Guita  Percha  in  Photography, \ 

At  the  meeting  of  the  Photographic  Club  on  Saturday  last,  Mr.  Fry 
exhibited  some  charming  pictures  on  glass,  obtained  by  a  combination  of 
gutta  percha  and  collodion.  To  the  ordinary  collodion — gun-cotton  dis- 
solved in  ether — a  small  quantity  of  G[utta  percha  is  added,  which  readily 
dissolves.  This  is  employed  with  the  ordinary  materials  for  the  processes 
on  glass, — the  picture  being  developed  by  pyro-gallic  acid.  The  extra- 
ordinary sensibility  of  this  preparation  may  be  inferred  firom  the  fact,  that 
a  positive  copy  from  a  glass  negative  has  been  obtained  in  five  seconds 
by  gas-light.  The  film  formed  on  glass  is  far  more  adherent  than  the  o^ 
dinary  collodion  or  albumen: — we  may,  therefore,  expect  many  valuable 
results  from  Mr.  Fry*s  discovery. 

*Froin  the  London  Lancet  for  Febraaxy,  1862. 
t  From  tbt  London  Athenaom,  December,  1861. 
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Snow  Pherumiena.    By  W.  Gladstone.* 

It   may  interest  some  of  your  readers  to  see  the  following  illus- 
tration of  the  remarkable  fall  of  snow  mentioned  by  Mr.  Birt  in  the  JUhe" 
neum  of  November  the  22d.    It  occurs  in  a  pamphlet  on  Meteorology 
b)'  Prof.  Dove,  of  Berlin, — in  relation  to  the  formation  of  clouds  of  snow 
OFer  plains  which  are  situated  at  a  distance  from  the  cooling  summits  of 
mountains.     He  says,  that  an  amateur  once  gathered  together  a  large 
asseaibly  in  the  concert  hall  of  a  northern  residence.     It  was  one  of  those 
icy,  star-bright  nights  which  are  so  aptly  called  "iron  nights"  in  Sweden, 
la  the  room,  however,  there  was  a  fearful  crowd;  and  the  heat  was  so 
great  that  several  ladies  fainted  in  consequence.     An  officer  who  was 
present  sought  to  end  this  distressing  state  of  things  by  attempting  to 
open  a  window, — but  this  was  impossible,  so  hard  was  it  frozen  to  the 
sill.     Like  a  second  Alexander,  he  cut  the  Gordian  knot  by  breaking  a 
pane  of  glass: — and  now,  what  happened?   It  snowed  in  the  room!    It  is 
needless  to  add  any  comment  on  this,  as  the  phenomenon  explains  itself. 

The  Planing  of  Iron  and  Casting  of  Glass,  \ 

Messrs.  Hawks  and  Crawshay,  of  the  Gateshead  Iron  works,  have  just 
completed,  for  Messrs.  R.  W.  Swinburne  and  Co.,  plate-glass  manufac- 
turers, South  Shields,  a  huge  plate  of  planed  cast  iron,  to  be  used  for  the 
casting  of  glass.  It  is,  we  believe,  the  largest  and  heaviest  plate  of  iron 
that  was  ever  planed.  Its  dimensions  are — length,  18  ft.  4  in.;  breadth, 
10  ft.  10  in.;  depth,  7^  in.;  and  its  weight  is  ^  tons.  Mr.  Hosking, 
Messrs.  Hawks  and  Crawshay's  engineer,  constructed  a  planing  machine 
for  the  express  purpose  of  executing  the  work;  and  it  has  the  peculiarity 
^very  dangerous  in  a  joke  or  an  argument,  but  of  great  value  in  a  pla- 
ning machine — of  "cutting  both  ways."  A  smooth  surface  and  a  dead 
level  have  been  obtained — great  merits  in  a  plate  for  glass  casting;  for 
the  more  perfect  the  level,  the  less  the  labor  that  is  required,  and  the 
(lander  that  is  incurred,  in  communicating  an  even  and  polished  surface 
to  the  glass.  A  smaller  plate,  weighing  20  tons,  (also  intended  for  Messrs. 
Swinburne's  works,)  will  shortly  be  placed  in  the  machine. — Gateshead 
Observer, 

Cornish  Engines.j[. 

The  number  of  Pumping  Engines  reported  for — 

September,  is  21;  consumption  of  coal,  1512  tons;  water  raised, 
13,000,000  tons,  10  fathoms  high.  The  average  duty  of  the  whole  is, 
therefore,  50,000,000  lbs.,  lifted  one  foot  high,  by  the  consumption  of 
94  lbs.  of  coal. 

October,  is  20;  consumption  of  coal  1960  tons;  water  raised,  16,000,000 
tons,  10  fathoms  high.  Average  duty,  49,000,000  lbs.,  lifted  one  foot 
hi^,  by  94  lbs.  of  coal. 

November,  is  21;  consumption  of  coal,  1525  tons;  water  •  raised, 
13,000^000  tons,  10  fathoms  high.  Average  duty,  49,000,000  lbs.,  by 
94  lbs.  coal. — LexaCs  Engine  Reporter. 

*  From  tiM  London  Atheiiaiim,  December,  1851. 
tFrom  tlie  London  Mining  Register,  for  December,  1851. 
X  Tram  H«np«th*i  Ralhnij  Jowaml. 
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Proceedings  of  the  looted  Monthly  Meeting ^  February  19,  1852. 

S.  V.  Merrick,  President,  in  the  chair. 

John  F.  Frazer,  Treasurer. 

Isaac  B.  Garrigues,  Recording  Secretary, 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  communication  from  Lieut.  W.  F.  Maury,  of  the  Washington  Obser- 
yatory,  inviting  the  co-operation  of  the  Institute  on  the  subject  of  meteoro- 
logical observations,  was  read,  and  referred  to  the  Committee  on  Me- 
teorology. 

Donations  were  received  from  The  Royal  Astronomical  Society,  and 
Chas.  T.  Beke,  Ph.  D.,  London;  Hon.  James  Cooper,  U.  S.  Senate;  A. 
C.  Jones,  Esq.,  New  Orleans,  La.;  The  Mercantile  Library  Association, 
Cincinnati,  Ohio;  The  Maryland  Institute  for  the  Promotion  of  the  Me- 
chanic Arts,  Baltimore,  McL;  The  New  England  Association  of  Railway 
Superintendents;  T.  H.  Forsyth,  Esq.,  Penn.  Legislature;  Lieut.  H.  S. 
Stellwagen,  U.  S.Navy;  and  Messrs.  Theo.  Code,  John  F.  Frazer,  Tyn- 
dale  &  Mitchell,  John  C.  Trautwine,  Oran  Colton,  and  Frederick  Fair- 
thome,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute 
were  laid  on  the  table.  ^ 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  in  the 
month  of  January. 

The  Boardof  Managersand  StandingCommittees  reported  their  minutes. 

The  Committee  on  the  School  of  Design  for  Women  presented  their 
first  Annual  Report.     On  motion,  1000  copies  were  ordered  to  be  printed 
for  distribution  under  the  authority  of  that  committee. 
To  the  Board  of  Kaaagori  of  the  Franklin  Inatitate :        • 

The  Standing  Committee  on  the  School  of  Design  for  Women,  present 
their  first  Annual  Report.  The  estabUshment  of  such  a  branch  in  the 
Institute,  although  entirely  cognate  to  its  objects,  was  undoubtedly  a 
novel  and  somewhat  uncertain  undertaking.  The  nucleus  of  the  School 
had,  however,  been  formed  in  an  efibrt  made  by  Mrs.  Sarah  Peter  to 
enlarge  the  sphere  of  female  occupation,  and  the  results  obtained  by  the 
limited  means  she  could  command,  were  so  far  successful  as  to  warrant 
an  appeal  to  the  Institute  to  establish,  .and  to  the  public  to  endow  and  sup- 
port, such  an  institution. 

That  appeal  was  made,  and  cordially  answered  on  the  part  of  the  Insti- 
tute, and  the  subscriptions  in  aid  of  the  School  at  length  reached  a  8U& 
cient  amount  to  warrant  the  Committee  in  opening  the  School.  This  was 
done  on  the  3d  of  December,  1850,  although  the  endowment  and  sub- 
scriptions had  not  reached  the  sum  originally  fixed  upon  as  requisite 
for  success.  The  Committee  determined  to  make  the  experiment,  add 
assumed  the  responsibility  individually,  of  arranging  its  anairs  so  that  it 
might  be  continued  in  operation  for  at  least  one  year.  A  suite  of  rooms  ia 
the  large  building.  No.  72  Walnut  St.,  belonging  to  the  American  Kre 
Insurance  Company,  was  rented,  and  plainly  but  comfortably  furnished. 
Supplies  of  a  few  models^  designs^  and  other  elementary  matters^  were 
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;ured.  Mrs.  Anne  Hill,  well  known  to  our  citizens  as  one  of  the 
t  accomplished  instructors  in  drawing,  was  elected  Principal  of  the 
wl,  and  Mr.  Charles  N.  Parmalee  engaged  as  an  instructor  in  Wood 
raying.  In  a  few  weeks  the  School  was  well  filled  with  pupils,  and 
}id  and  steady  progress  has  crowned  the  labors  of  the  teachers.  Ar- 
ements  were  made  for  the  reception  of  pay  pupils,  and  the  fee  gradu- 

according  to  the  ability  of  the  applicant  to  pay,  but  in  no  case  did 
charge  exceed  five  dollars  per  quarter.  The  most  liberal  foundatioi^ 
established  for  the  admission  of  those  whose  circumstances  did  not 
t  of  any  return  from  them  for  the  instruction  given.  These  admissions 
;  been  regulated  with  such  scrupulous  delicacy  and  care  of  the  feelings 
le  applicants,  by  the  ladies  of  the  Committee,  that  free  pupils  are 
fn  only  to  them  and  to  the  Principal  of  the  School. 
ich  of  the  pupils  of  Mrs.  Peter's  school  as  desired  to  continue,  were 
itted  into  our  school,  and  the  one  established  by  that  lady  was  then* 
*d.  The  progress  of  many  of  those  under  our  charge  was  soon  suffi . 
t  to  justify  the  opening  of  an  industrial  department,  in  which  the  know- 
e  imparted  in  the  School  might  be  practically  applied.  A  temporary 
igement  of  Mr.  FiUot,  as  an  instructor  in  the  applications  of  the  art 
esign,  was  made,  and  some  designs  for  calicoes,  paper  hangings,  oil 
[la,  and  carpeting  produced,  evincing  considerable  skill  and  taste. 
T  this  preliminary  trial,  Mr.  Fillot's  connexion  with  the  School  ceased, 
ui  arrangement  was  made  with  Mr.  Thomas  W.  Braidwood  to  take 
m  of  the  industrial  department.  The  services  of  this  gentleman 
im  have  been  obtained  at  the  opening  of  the  department,  but  for  other 
ipatians  of  his,  which  then  precluded  him  from  giving  a  sufficient 
ion  of  his  time  to  our  pupils.     Since  the  close  of  the  summer  vaca- 

the  School  may  be  said  to  have  received  its  permanent  organization, 
to  consist  of  three  departments. 

irsty  Drawing,  from  its  elementary  principles,  through  the  course  of 
is  from  prepared  studies,  to  original  compositions,  and  the  applica- 
:  of  coloring,  and  shading  by  crayons  and  pencils,  so  as  to  produce 
dete  pictures. 
lis  department  is  specially  under  the  charge  of  Mrs.  Hill,  the  Prin- 

of  the  School,  and  now  contains  thirty-two  pupils. 
coad,  The  Industrial  Department,  in  which  the  applications  of  draw- 
riiading,  and  coloring,  to  the  art  of  design,  are  taught.  Id  this  de» 
nent,  original  sketches  for  designs  io  calico  printing,  paper  hangings, 
loths,  carpets,  furniture,  &c.,  are-  prepared  and  offered  for  side..- 
icatiom  are  also  received  from  manufacturers  and  others  for  the  pre- 
ion  of  designs  from  sketches  or  ideas  furnished  by  such-  applicants,. 
■t  particular  branches  of  trade^  or  special  tastes,  may  be  consulted 
Ae  best  promise  of  advantage  or  success.  Designs  and  patterns  pre* 
1.  in  the  School  are  secured  under  the  copyrigbl  law  of  the  United 
Mj  which,  to  the  extent  that  the  law  eives  any  security,  will  protect 
I  who  pHrehase-  designs  from  tiie  School  in  the  entire  propertyin 
-designty  and  tend  to  avoid  piracy  of  the  patterns  by  others.  The 
b  in  this  dqpartment  evince  much  taste  and  skilly  and-  all  that  la  now 
to  give  i%  actWity  and  entire  succesa,  is  a  full  supply  of  oidem- 
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from  our  extensive  manufactories,  ^bich  will  stimulate  the  talents  of 
pupils  to  the  production  of  original  designs,  or  combinations  of  exitl 
patterns,  equalling  any  that  may  come  from  foreign  countries. 

This  department,  as  before  stated,  is  now  under  the  charge  of  ] 
Thomas  W.  Braidwood,  and  contains  sixteen  pupils. 

Third,  The  Department  of  Wood  Engraving  and  Lithography,  "v 
six  pupils.    In  these  branches  the  pupils  have  made  very  satisfactory  [ 
gress,  and  in  the  orders  for  work  there  has  been  a  good  degree  of 
couragement.    Here,  as  well  as  in  the  Industrial  Department  before 
ticed,  there  is  abundant  room  for  the  display  of  original  talent  andtasl 

Independently  of  the  constant  demand  for  wood  engraving  and  lit 
graphy,  for  the  dlustration  of  works  treating  on  the  arts  and  sciences,  ] 
on  natural  history,  there  are  great  outlets  for  labor  in  this  branch  in 
embellishment  of  our  periodical  literature,  and  the  Committee  anticip 
that  all  the  pupils  who  may  perfect  themselves  in  the  knowledge  of  tb 
arts,  will  command  constant  and  well  paid  employment. 

The  general  arrangements  of  the  School  are  of  the  most  liberal  i 
comprehensive  character. 

It  has  been  deemed  desirable  to  instil  into  the  minds  of  the  pupila  tl 
while  its  doors  are  freely  open  to  those  whose  circumstances  render  th 
unable  to  pay  for  instruction,  yet  in  all  cases  where  a  reasonable  fee  i 
be  paid  it  should  be  rendered  by  the  pupil. 

So  soon  as  the  instruction  given  fits  a  pupil  for  one  of  the  applied  < 
partments,  she  is  placed  in  it,  and  all  her  earnings,  except  a  sufficient ; 
centage,  (retained  to  remunerate  the  School  for  the  cost  of  the  materv 
and  me  use  of  the  tools  and  implements,)  are  paid  over  to  her. 

The  whole  number  of  pupils  admitted  from  December  3,  1860 
January  1,  1S52,  was  94,  and  on  the  last  named  day,  54  remained  ir 
School. 

The  amount  received  for  tuition  fees  to  the  same  time,  was  $206 
for  Designs,  Engraving,  &c.,  $448*25. 

A  particular  account  of  the  receipts  and  payments  are  herewitl 
mitted  in  the  account  of  the  Treasurer  of  the  School. 

We  have  to  regret  that,  owing  to  the  failure  of  Messrs.  Hamden 
to  pay  an  order  for  forty  dollars  drawn  on  them,  the  proceeds  of 
were  to  be  invested  in  the  purchase  of  models,  tools,  &c.,  in  Euro 
have  been  rather  more  limited  in  our  means  for  instruction  than 
pected,  but  the  knowled]^  and  experience  of  our  instructors  hr 
satis&ctory  extent,  supplied  the  deficiency. 

As  Mrs.  Sarah  Peter,  (who  is  justly  entitled  to  be  deemed  the 
of  the  School,)  was  about  to  visit  Europe,  the  Committee  reque 
she  would  make  an  examination  of  the  several  Schools  of  Desif 
lished  there,  and  on  her  return  report  their  condition  and  manag* 
as  to  enable  us  to  modify  the  arrangements  of  our  own  Scha 
we  be  found  deficient  in  any  essential  particular. 

Tn  order  to  give  to  her  introduction  to  such  institutions  the  wf 
official  sanction,  a  formal  letter  was  prepared  and  delivered  to 
the  seal  of  the  Franklin  Institute,  requesting  all  in  charge  of  t 
lisbments  abroad,  to  recognise  her  as  the  agent  of  the  Sdv 
hrOier  the  usefulness  of  such  institutions  by  a  full  and  free  c 
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lion  of  plans  and  practical  applications.  No  report  has  yet  been  received 
from  her,  but  enough  has  reached  us  of  the  results  of  the  visits  she  has 
already  made,  to  prove  that  the  intelligent  philanthropy  >vhich  suggested 
the  founding  of  our  School,  will  return  to  us  clothed  with  an  enlarged 
knowledge  and  renewed  determination  to  make  it  quite  equal  to  any  she 
may  have  examined  abroad. 

Since  the  establishment  of  our  School,  one  of  the  same  character  and 
objects  has  been  opened  in  the  City  of  Boston,  and  another  has  been,  or 
is  about  to  be,  founded  in  the  City  of  New  York. 

On  the  first  of  January  last,  the  question  of  continuing  the  School  for 
another  year  was  decided  affirmatively  by  the  Committee,  under  a  confi- 
dent reliance  that  those  who  had  already  patronized  the  institution  by 
their  subscriptions,  would  again  supply  the  means  for  its  support. 

Arrangements  are  accordingly  in  progress  for  a  call  on  the  liberal 
minded  of  our  citizens,  for  the  subscription  of  a  sufficient  amount  to  re- 
lieve the  Committee  from  the  individual  responsibility  assumed  by  them  in 
the  opening  and  maintenance  of  the  School  for  the  past  year,  and  also  for 
such  additional  subscriptions  as  will  place  it  on  a  well  endowed  and  per- 
manent basis. 

The  grounds  for  the  support  of  such  an  institution  have  been  heretofore 
so  thoroughly  placed  before  the  public,  as  to  render  it  unnecessary  to 
reiterate  them  m  this  report. 

No  one  claiming  a  spark  of  philanthropic  feeling,  can  witness  the  limit- 
ed means  at  the  command  of  women  for  obtaining  a  livelihood  by  labor, 
without  a  deep  sense  of  regret,  and  a  consciousness  that  something 
should  be  done  to  extend  those  means. 

The  field  we  have  opened  is  almost  limitless  in  its  capacity,  and  will 
grow  and  increase  with  the  increase  of  population  and  wealth.    The 
small  amount  required  for  the  annual  support  of  such  a  school,  is  as  no- 
thing, compared  with  the  great  advantages  flowing  from  it  in  a  moral  and, 
social  aspect 

The  Schools  of  Boston  and  New  York  are  reported  to  be  already  very 
handsomely  endowed,  and  the  Committee  earnestly  hope  that  the  mem- 
bers of  the  Institute,  and  the  public  generally,  will,  by  a  visit  to  the  School, 
and  personal  examination  into  its  claims  and  merits,  satisfy  themselves  of 
its  importance  and  value,  and  immediately  place  it,  by  the  liberality  of 
their  contributions,  on  a  sure  and  permanent  basis. 

Assuming  the  expenditures  of  the  past  year  as  a  basis,  and  estimating 
bat  the  receipts  for  tuition  and  for  work  done,  will  somewhat  exceed 
the  amount  derived  from  the  same  sources  in  the  year  1851,  the  Com- 
mittee consider  that  the  sum  of  three  thousand  dollars  will  be  wanted  for 
1852;  and  for  the  purpose  of  procuring  said  amount,  and  also  for  perma- 
nency endowing  the  School,  they  recommend  the  adoption  of  the  most 
energetic  measures. 
School  qflkrign,  FA.  10,  1852. 

S.  V.  Merrick, 

D.  S.  Brown, 

F.  Fralet,  V  Committee. 

Sarah  V.  Merrick, 
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The  Committee  on  the  Library  reported  the  regulations  under  iJ^hich 
the  pupils  of  the  School  of  Design  for  Women  will  be  permitted  to  take 
books  from  the  Library  of  the  Institute. 

The  Committee  on  the  Cabinet  of  Minerals  and  Geological  specimens, 
reported  that  the  Heidelberg  Collection  of  Geological  Specimens  pre- 
sented at  the  last  meeting,  is  arranged  in  the  Cabinet,  and  open  for  the  in- 
spection of  the  members. 

The  Trustees  of  the  Elliott  Cresson  Fund,  presented  their  annual  re- 
port. 

The  special  committee,  appointed  to  memorialize  the  City  Councils 
on  the  security  of  buildings  from  fire,  and  to  ask  of  the  Legislature  the 
passage  of  laws  in  relation  to  the  construction  of  buildings  in  the  City 
and  County  of  Philadelphia,  with  regard  to  ventilation  and  light, Teported 
on  the  subjects. 

Resignations  of  membership  in  the  Institute  (2)  were  fead  and  ac- 
cepted. 

New  candidates  for  membership  in  the  Institute  (21)  were  proposed, 
and  the  candidates  (15)  proposed  at  the  last  meeting  were  duly  elected. 

The  Standing  Committees  for  the  ensuing  year  were  nominated  by  the 
President,  and  appointed  as  follows: 


On  the  Library, 

John  Allen, 
Spencer  Bonsall, 
James  H.  Cresson, 
George  Eiety, 
George  W.  Farr, 
Win.  8.  Levering, 
William  A.  Rolin, 
Jacob  D.  SheUe, 
Clement  W.  Smith, 
Dr.  Geo.  J.  Zeiglcr. 

Cabinet  of  Minerals    and 
Gtohgieal  Specimens. 

John  F.  Frazer, 
Wm.  W.  Fleming, 
Andrew  Mayer, 
Angus  N.  Macpherson, 
Dr.  B.  Howard  Rand, 
Percival  Rol)erts, 
Charles  E.  Smith, 
Dr.  L.  Tnmbull, 
John  C.  Trautwine, 
Dr.  Chas.  M- Wetherill.  | 


Cabinet  of  Models, 

George  Ashmead, 
Job  Bartlctt, 
Harman  Bangh, 
Henry  Huber,  Jr., 
Lambert  Keating,  Jr., 
Henry  Newsham, 
Charles  J.  Shain, 
John  H.  Towne, 
James  A.  Wimer, 
Charles  Welsh. 


On  Meetings. 

Joaquim  Bishop, 
George  N.  Eckert, 
Robert  Frazer, 
J.  Yaughan  Merrick, 
Dr.  B.  Howard  Rand, 
Geo.  W.  Smith, 
Chas.  E.  Smith, 
John  C .  Trautwine, 
Dr.  L.  Turnbull, 
Dr.  C.  M.  Wetherill. 


On  Exhibitions. 

John  Agnew, 
John  E.  Addicks, 
H.  P.  M.  Birkinbine, 
John  C.  CressoD, 
Geo.  W.  Conarroe, 
.    Owen  Evans, 

William  T.  Forsyth, 
William  D.  Parrish, 
Geo.  W.  Smith, 
Alan  Wood. 

Cabinet  of  Arts  and  ManU' 
factures. 

James  C.  Booth, 
Joseph  J.  Bams, 
Charles  M.  Ghriidiy, 
William  Harris, 
Henry  H.  Kellej, 
William  P.  Troth, 
Gastavus  L.  ThomUy 
Eliashib  Tracy, 
Isaac  8.  WiiiuLms, 
Thomas  J.  Wcygandt 


On  Meteorology. 


Samuel  W.  Black, 
Dr.  Silas  S.  Brooks, 
Charles  M.  Cresson, 
Edmund  Draper, 
Owen  Evans, 


L.  C.  Francis, 
Dr.  David  GDbert, 
James  A.  Kirkpatrick, 
Dr.  James  A.  Meigi, 
Charles  S.  Rand. 


Dr.  Rand,  Chsarman  of  the  Committee  on  Meetings,  exhibited  a  model 

of  a  new  form  of  artificial  leg,  the  invention  of  Mr.  Jonathan  Russel,  of 

tiiis  City.    Its  peculiarity  consists  in  its  possessing  but  a  single  spno^ 

Ae  power  of  which,  by  an  ingenious  arrangement  of  attached  cords,  is 

Mnade  to  give  the  requisite  motioii  and  ela^cvV^  \.o  ^^  ^N«nL  \QuitB. 
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In  the  thigh  piece  of  the  leg  is  attached  a  cord,  which  passes  down  in 
Gront  of  the  bolt  of  the  knee  joint;  in  the  body  of  the  leg  piece,  this  cord 
is  attached  to  a  spiral  spring,  from  the  lower  end  of  which  proceed  two 
X)rds,  which  pass  around  a  pulley  situated  just  above  die  ankle  joint; 
me  of  these  cords  is  attached  to  the  inner  and  upper  side  of  the  foot- 
liece,  while  the  other,  passing  under  the  tenons  of  the  ankle  and  toe  joint, 
s  inserted  on  die  under  side  of  the  latter. 

Connected,  with  the  spiral  spring  is  a  bent  lever,  so  arranged  that  when 
pressure  is  made  on  the  toes  or  heel,  its  shorter  arm  is  thrown  into  a  notch 
D  the  thigh  piece,  and  thus  motion  in  the  knee  joint  prevented,  and  the 
egrendered  steady. 

Dr.  Rand  also  presented  to  the  notice  of  the  members,  an  improved 
apparatus  for  boring  rock,  the  invention  of  Mr.  John  Thomson,  of  Ken- 
ongton.  The  boring  rod  is  attached  by  a  swivel  joint  at  its  upper  end, 
:o  a  flat  rod  twisted  at  right  angles  on  its  own  axis,  and  working  through 
I  frame.  By  drawing  up  this  flat  piece,  a  rotating  motion  is  given  to  the 
boring  rod,  the  degree  of  which  may  be  regulated  by  adjusting  the  guid- 
ing frame. 

Mr.  Jonathan  Russel  exhibited  a  machine  of  his  own  invention,  for 
turning  irregular  forms  to  pattern.  The  three  preceding  inventions 
hare  been  submitted  to  the  Committer  on  Science  and  the  Arts. 

Dr.  TumbuU  brought  before  the  Institute,  a  very  fine  specimen  of  a 
true  delft  vase,  presented  by  Messrs.  Tyndale  &  Mitchell,  to  the  cabinet 
of  the  Institute.  The  vase  possessed  all  the  characteristics  of  the  true 
delft  ware,  being  of  soft  pottery,  almost  as  light  as  wood,  very  beautifully 
ornamented  with  delicate  painted  flowers,  with  leaves  and  fruit  in  relief. 
Dr.  TumbuU  stated  that  this  kind  of  pottei^  was  made  in  Holland,  in  the 
15th  century,  as  a  true  delft  tile  in  the  cabinet  has  that  date  upon  it,  and 
that  the  Dutch  ware,  made  at  Dalft,  was  called  the  parent  of  pottery. 
It  is  the  most  celebrated,  not  only  on  account  of  its  singularity  of  form 
Bnd  color,  but  also  for  its  excellent  qualities;  it  is  remarkable  for  the 
beauty  of  its  enamel,  which  is  not  a  shining  white,  but  slightly  tinged 
^th  blue,  and  presents  a  smooth  and  even  surface,  allowing  ornaments 
rf  every  color  to  be  placed  upon  without  disturbing  the  enamel,  or  im- 
pairing the  brilliancy  or  distinctness  of  the  colors.  The  prevailing  color 
IS  blue,  like  the  tile  in  the  cabinet.  The  articles  of  delft  ware  manufac- 
tared  for  ornaments  were  chiefly  copied  from  the  old  Japan  porcelain, 
both  in  form  and  color.  The  hideous  imaginary  animals  of  the  chimoera 
dass;  the  three-ringed  bottle,  the  tall  and  shapeless  beaker,  and  the  large 
circular  dish,  may  stiU  be  seen  in  most  collections  of  Dutch  delft,  it 
ii  to  the  introduction  of  the  fine  English  wares,  as  weU  as  of  oriental 
porcelain,  which  came  into  general  use  in  the  17th  century  in  Europe, 
bat  the  decline  of  the  manufacture  of  fine  pottery  is  to  be  attributed. 
The  complicated  forms,  the  fine  and  delicate  paintings  required,  enhanced 
too  much  the  price  of  a  ware,  of  which  the  materials  was  less  esteemed 
than  that  of  the  new  sort  which  then  appeared,  so  that  the  fine  enamel- 
led, soft  pottery  ceased  to  be  made  in  the  17th  century,  and  the  manufac- 
ture degenerated  to  very  ordinary  ware. 

Dr.  Tiunball  also  presented  to  the  meeting  a  specimen  of  a  brick  from 
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the  Coliseum  at  Rome,  which  Lieut.  Stellwagen,  U.  S.  Navy,  kmdiy 
presented  for  the  cabinet  of  arts  and  manufactures  of  the  Institute. 

Mr.  I.  W.  P.  Lewis,  C.  E.,  submitted  to  the  meeting  two  models,  re- 
presenting a  new  method  of  constructing  foundations  for  light-houses, 
piers,  &c.,  exposed  to  the  force  of  the  sea;  also  a  number  of  drawings  of 
celebrated  light-houses.  In  describing  these,  Mr.  Lewis  demonstrated 
that  there  are  but  two  methods  of  erecting  permanent  structures  of  this 
character;  1st,  by  opposing  "s^reng^A"  to  the  shock  of  the  sea,  as  in  the 
case  of  screw  pile  foundations;  and  2d,  by  opposing  ^^weight  to  wdghi^^ 
as  in  the  Eddystone,  Bell  Rock,  and  other  towers. 

The  stability  of  all  these  solid  structures  is  due  to  their  weight,  and  not 
to  the  curvilinear  outline,  of  which  so  much  has  been  said.  Mr.  Lewis 
considered  these  curved  outlines  as  a  useless  refinement,  and  demonstrated 
the  frustum  of  a  cone  to  be  the  solid  of  greatest  stability  for  such  pur- 
poses. The  Bell  Rock  light-house,  he  considered  as  a  caricature  of  the 
Eddystone,  the  curved  base  being  carried  some  five  feet  beyond  the  line 
of  pressure  of  the  superstructure.  The  Skerry  vore  light-house  is  another 
striking  example  of  curved  outline,  more  absurd  than  any  one  of  the  kind. 
The  curve  of  this  tower  is  a  hyperbola,  and  the  cost  of  executing  it  in 
granite,  must  have  added  a  very  large  sum  to  the  extravagant  cost  of  the 
tower.  The  only  reason  offered  by  the  architect  for  adopting  this  in  lieu 
of  a  simple  conical  frustum  is,  that  it  would  bring  the  centre  of  gravity 
of  the  tower  about  ^'HwofeeV^  lower. 

Mr.  Lewis  exhibited  a  drawing  of  the  second  Eddystone  light-house, 
erected  by  John  Rudyerd  in  1706,  as  a  satisfactory  example  to  prove  that 
weight  and  simplicity  of  form  are  the  requisites  to  ensure  stability.  Rud- 
yerd's  light-house  was  built  of  wood  in  the  form  of  a  conic  frustum,  61 
feet  high,  22  feet  8  inches  diameter  at  the  base,  and  14  feet  3  inches  diame- 
ter at  the  top.  The  timber  used  was  the  best  of  oak,  laid  stratum  super- 
stratum, and  ballasted  at  three  intervals  with  about  356  tons  of  granite; 
the  strata  of  ballast  being  separated  by  courses  of  timber.  The  base  was 
secured  to  the  sloping  rock,  by  cutting  horizontal  benches  thereon,  and 
inserting  in  the  rock,  stout  iron  anchors,  the  upper  parts  of  which  were 
bolted  to  the  timber.  The  surface  of  the  tower  was  formed  of  upright 
timber,  9  by  12  inches  square,  bolted  to  the  interior  work,  and  caulked 
and  pitched  like  the  seams  of  a  ship.  This  light-house,  the  construction  of 
which,  "Smeaton'*  eulogizes  in  very  strong  language,  withstood  thefiirj 
of  the  ocean  for  46  years,  and  was  then  destroyed,  not  by  water,  but  by 
fire,  being  burnt  down  in  1755. 

The  present  Eddystone  light-house,  erected  1756-9,  by  John  Smeaton, 
is  a  fine  specimen  of  masonry,  and  is  justly  looked  upon  as  one  of  the 
most  remarkable  structures  in  the  world;  but  Smeaton  does  not  give  any 
satisfactory  reasons  for  adopting  a  curved  outline,  though  this  was  doubt- 
less suggested  to  him  by  the  sloping  surface  of  the  rock  on  which  he  was 
to  build  his  tower.  The  building  is  small,  being  only  68  feet  high, 
with  a  diameter  of  26  feet  on  the  lowest  complete  course  of  the  masomy, 
and  15  feet  diameter  at  the  top;  its  weight  is  1817  tons,  and  the  force  <rf 
a  heavy  sea  falling  on  its  surface  at  high  water,  would  probably  be  about 
1200  tons,  allowing  this  force  to  be  6000  lbs.  upon  a  square  foot. 

The  models  designed  by  Mr.  Lewis^  consisted  of  a  series  of  cast  iron 
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docks,  moulded  into  peculiar  dove-tailed  forms,  by  means  of  which  seve- 
al  very  great  advantages  are  obtained;  1st,  a  ^^verfical  hand;'*^  in  struc- 
ores  of  stone,  ''horizontal  band"  is  easily  obtained,  so  that  each  course 
f  masonry  may  be  united  as  one  stone.  Such  is  the  peculiarity  of  Smea- 
)n's  Eddystone.  But  to  obtain  vertical  band  in  stone  masonry,  would  be 
ttended  with  extravagant  cost  and  much  difficulty. ,  The  advantages  of 
ach  a  band  are,  that  during  the  erection  of  a  tower,  none  of  the  blocks 
onld  be  dislodged  from  their  beds,  by  any  force  of  the  sea,  however 
real  this  force  might  be;  and  when  complete,  the  tower  would  resist  any 
Hce  on  the  upper  part,  tending  to  break  and  overthrow  it,  with  the  whole 
trcDgth  of  its  material. 

2d,  By  using  cast  iron  in  place  of  stone,  nearly  three  times  the  weight  is 
oncentrated  in  each  cubic  foot  of  material.  Mr.  Lewis  exhibited  a  de- 
ign for  a  light-house  tower,  90  feet  high,  25  feet  diameter  at  base,  and 
4  feet  diameter  at  top;  the  first  40  feet  constructed  of  two  concentric 
corses  of  cast  iron  blocks,  dove-tailed  together  vertically  and  horizon- 
dly,  the  interior  void  filled  with  concrete,  and  the  mass  weighing  1531 
ons.  The  superstructure  of  the  tower  consisted  of  cast  iron  plates  lined 
irith  a  course  of  brick  work,  weighing  altogether  250  tons,  making  a 
iotal  of  1781  tons.  The  force  of  the  sea  striking  against  the  lower  32 
feet  of  the  tower,  at  the  rate  of  6000  lbs.  per  square  foot,  would  be  1138 
tons,  leaving  643  tons  surplus  weight  for  the  stability. 

Discussion  took  place  as  to  the  means  of  protecting  these  iron  towers 
against  corrosion,  &c.  Mr.  Lewis  mentioned  the  various  methods  that  had 
been  tried,  did  not  consider  any  of  them  perfectly  satisfactory,  but  thought 
(unless  a  part  of  the  structure  was  constantly  under  water,)  the  iron  could 
oe  secured  against  injurious  decay.  Mr.  Tilghman  suggested  the  patent 
method  of  coating  the  iron  with  fused  silicious  sand  at  the  moment  of 
casting,  which  forms  a  rough  but  perfect  glazing  over  the  iron,  and  is  of 
coarse  impervious  to  water. 
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neering. 

Since  our  former  notice  of  this  work,  in  which  we  took  occasion  to 

spress  our  opinion  that  the  explanation  given  bv  the  Messrs.  Appletons 

hr  their  omission  of  Mr.  Byrne's  name  from  the  title-pages  of  the  book  of 

vhich  he  was  publicly  proclaimed  the  editor,  was  unsatisfactory;  we  have 

Rceived  a  letter  from  Mr.  Julius  W.  Adams,  which,  after  explaining  the 

whole  circumstances  of  the  case,  closes  as  follows:  ^^I  repeat,  thai  7,  and  I 

•bfie,  guperuUendedj  wrote^  and  coUededj  collated^  composed^  examined^  and 

fnfmdfor  publication^  the  second  volume  ofJippleton^s  Dictionary  ofMa- 

dtmery.     By  referring  to  the  January  number  of  this  Journal,  our  readers 

lill  see  that  this  makes  a  direct  issue  with  Mr.  Byrne's  statement,  and  the 

dancter  of  Mr.  Adams,  as  well  as  the  well  known  respectability  of  the 

inn  of  Appleton,  entitle  him  to  credit  for  his  assertion.     In  reference  to 

our  final  qaeiji  it  is  stated  that  the  first  title-page  of  the  second  volviixi^ 
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was  printed  with  the  first  number  of  the  volume,  and  upon  its  compli 
was  corrected. 

The  facts  of  the  case  are  now  before  those  who  take  an  interest  i 
and  we  leave  it  with  the  simple  declaration  that,  whoever  edited  it, 
a  very  good  book.  ] 


*^ Report  of  the  Board  of  Officers  appointed  to  inquire  into  the  CondUii 

the  Light-House  EstabUshmenty 

The  almost  universal  complaint  of  the  utter  ineiBciency  of  our  li 
houses,  at  length  led  Congress  to  take  measures  for  an  examination 
the  truth  of  the  reports,  and  the  causes  of  the  defects,  if  such  exu 
and  the  present  pamphlet  contains  extracts  from  the  Report  of  the  Be 
appointed  under  the  resolution  of  Congress,  and  composed  of  two  off 
of  high  rank  in  the  Navy,  two  officers  of  Engineers  in  the  Army, 
Supermtendent  of  the  Coast  Survey,  and  a  Lieutenant  in  the  Nav 
Secretary. 

Their  Report  discloses  a  state  of  thin^  in  reference  to  our  light-ho 
which  is  highly  discreditable  to  the  nation,  and  requires  instant  chai 

It  appears  that  there  is  no  system  whatever,  no  proper  method  of  d< 
mining  the  position  or  character  of  lights;  that  the  lights  themselves 
of  a  kind  obsolete  in  Europe,  badly  placed,  badly  constructed,  badly 
nished,  and  badly  tended;  that  the  towers  are  not  always  well  pla* 
and  are  very  frequently  badly  built;  and  that,  with  a  very  low  us 
effect,  our  light-houses  cost  as  much  as,  or  more  than  a  proper  systei 
first  rate  lights. 

The  remedy  proposed  is  a  simple  one,  the  establishment  of  a  pei 
nent  Light-House  Board,  properly  constituted,  who  shall  superintend 
arrangement  of  all  the  lights;  employ  competent  persons  to  select  pn 
sites,  and  determine  the  character  of  the  lights,  which  are  to  be  of 
most  efficient  construction;  competent  engineers  to  design  the  light-ho 
and  superintend  their  erection;  proper  persons  to  test  the  quality  of 
supplies  purchased,  and  to  deliver  them  in  proper  quantities  to  the  k 
ers;  and  finally,  shall  draw  up  a  set  of  proper  regulations  for  the  ] 
keepers,  and  see  them  attended  to. 

With  such  a  ^stem,  we  should  be  extending  an  efficient  protectic 
the  immense  foreign  and  domestic  commerce,  which  is  now  daily  ri 
along  our  dangerous  and  ill-lighted  coast,  and  should  thus  be  doing 
duty  in  a  matter  which  we  have  heretofore  shamefully  neglected.  It 
be  hoped  that  the  proper  legislation  will  at  once  receive  the  attentio 
Congress,  and  will  not  be  subjected  to  the  usual  delays  fi:om  frivolity 
political  intriguing. 

In  a  subsequent  number,  we  will  copy  the  conclusions  of  the  Bo 
for  which  we  have  not  room  at  present.  I 


Errata. 

PH»  119,  line  S4,  for  «<apertare  at  a,**  load  «<ap0rtiiie  at  d.^ 
^    IfOf    **  14,  for 'HncreaM  the  width,'' read  *<diiiuiiiah  tha  widdk*' 
'     "      «  M,  for  <<apeEtxixe»*' lead  "vpavwtttir 
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Philadelphia  and  Reading  Railroad. 

Few  persons  are  aware  of  the  magnitude  and  importance  of  this  work. 
The  following  extracts  from  their  published  report  for  the  past  year,  will 
present  at  a  glance  many  items  of  importance. 

Travel  equal  to  57,593  through  passengers. 

Freight  of  merchandise,  63,807  tons. 

«*         coal,  1,650,270    " 

Wood  consumed  on  road,         61,222  cords. 

Coal  ^^  anthracite,       5,640  tons. 

"  "         bituminous,    4,023    " 

Cost  of  tallow,  lard,  grease,  and  cotton  waste,  $10,292*75 

Wages  of  engineers,  firemen,  conductors,  &c.,  on  road,  132,068*02 

"           workmen  in  workshops,  175,820*59 

Cost  of  wrought  iron  and  steel  used  in  workshops,  20,652*22 

"      cast  iron                           *'               "  4,217*03 

"      copper,  tin,  spelter,  lead  "               "  5,328*76 

"      timber  and  lumber           "                "  12,116-70 

"      anthracite  coal                  **                "  4,978*54 

"      bituminous"                    "                "  3,610*95 

«      wheels,  axles,  and  tires    ''               "  26,354*93 

'^      hardware,  paints,  oils,  leather,  stone,  and  lime,  13,638*92 

Yn.  JUllL— ToiBs  Simiia^— No.  4«— Apeh,  1852.  19 
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Breakage  of  Coal  Cars, 

In  1848  1  car  for  every  1485  tons  of  coal  carried. 

1849  1      "        "      2282    "        "        " 

1850  1      "        "      2490    "        "        *< 

1851  1      "        «      3114    «        "        " 

RaHs  removed  from  track. 

In  1848  1  bar  for  every  266  tons  of  coal  carried. 

1849  1      **        "      314    "        "        " 

1850  1       "        "      332    "        «        " 

1851  1      "        "      279    "        " 


cc 


Wear  ofd^ereni  kinds  of  raU$  per  cent,  per  annum. 

ATerage  of 

1848-9.       1850.        1851. 

Old  English,  60  lbs.  per  yard,             6-2  8-3  9-4 )  heavy 

«              52  "        "                     1-4  1-2  2-6  \  track. 

"              45  «'        «                     1-3  1-4  1-9 )  light 

Several  superior  patterns  called  Erie,  14'8  17*8  J  track. 

American  PhoBnixville,  60  lb.  pr.  yd.  0*7  4*8  6*3  \  heavy 

"        Danville,        "          "  1-7  J  track. 

Employed  on  the  Road. 

59  first  class  locomotives. 
20  second    " 

7  third       *« 

3  fourth    .** 

Total,  89 


1  8-'wheel  iron  coal  car. 
2982  4-wheel    "        « 
1596  4- wheel  vrooden  coal  cars* 


Total,      4579 


21  8-wheel  passenger  cars. 
6  8-wheel  ba^ge      " 
2  8-wheel  mailand  express  cars. 


Phiiadelphia  and  BM^ng  RaUroad  Company. 
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CoHDijrsiD  Table,  Showing  Condition  and  Employment  of  ail  Enginea  anmed  hy 

the  Philadelphia  and  Reading  Railroad  Company, 


How  Employed. 

Ist  Class.    2d.  Class. 

3d.  Class. 

4th.  Ckiss. 

Total. 

in  daily   use,  in  good  oxder,  on 

Reading  or  Lateral  Roads, 
In  workshops,  under  Repair, 
Tn  good  order,  ready  for  use. 

47 
10 

o 

18 
0 
2 

6 

1 
0 

1 
0 

73 
13 

4 

•                        Totals, 

59 

20 

7 

3 

89    j 

STATiMaiTT  F. — Work  and  Repairtof  all  Locomotive  Engines  owned  by  the  PhiU' 
delphia  and  Reading  Railroad  Company,  for  the  year  ending  November  30,  1851. 

Miles  Rait. 


How  employed. 

Classes. 

TotaL 

IsL 

2d. 

3d. 

4th. 

Reading  Railroad  Transportation 
Department. 

Reading  Railroad  Raadway  Depart- 
ment,    •        •        .        • 

Reading  Railroad  Renewal  Depart- 
ment,   

September  Freshet,  and  re-building 
State  Road,      . 

Total  Reading  Railroad,  . 

On  Lateral  Roads  in  Coal  Region, 

Total,  .... 

990,915 
13,170 

485 

206,660 

10,901 
14^97 

36,023 

21,076 
7,104 

1,229,551 
34,961 

36,508 

1,004,570 
87,757 

206,660 
43,769 

61,521 
22,944 

28,269 
6,282 

1,301,080| 
160,75S] 

1,092,327 

250,429 

84,465 

34,551 

l,461,77»l 

Total  number  of  tons  hauled  1  mile,  exclusive  of  engine  and  tender,      366,157,599 
ATciago  weight  of  loaded  coal  trains  down, 

empty  coal  trains  up, 

passenger  train. 
All  tons  of  2,000  lbs. 


M 


« 


a 

u 


M 
« 


622 

208 

64 


COST  OF  REPAIRS  OF  ENGINES. 


Wages  of  all  mechanics. 
Materials,  iron,  steel,  brass,  dbc. 
Superintendence,  tools,  paints,  &€.,. 


$61,715  42 
25,173  40 
10,861  10 

f  97,749  9S 


Total  number  of  miles  ran  by  all  engines  owned  and  vsed  by  Com* 

pany  from  May,  1838,  to  November  30,  1851,  §,97I,S17 

Total  number  of  tons  hauled  between  same  dates,  S,140,289,471 

STJLTaxxirr  O4 — Cott  of  Repairs  amd  Renewals  of  Coal,  Frdght,  and  Passenger  Car* 
•ft  the  Phitadefyhia  and  Reading  RaiBvad,  for  the  year  ending  November  30, 1851  - 

COAL,  FREIGHT,  AND  WOOD  CARS. 


Wages  of  all  meehanicSv 

Timber,  iron,  ateal,  and  all  metals,  • 

43«periiitendeBce,  tools,  paintSy  oils^  dw.,  • 


•79,681  16 
60,110  6ft 
18,970  \r 


Total,  •ifta.TTO  89 


PkUaddphia  and  Beading  Railroad  Company, 

COST  OF  REPAIRS  OF  PASSENGER  CARS. 

M'ages  of  all  mechanics,  .... 

Iron,  steel,  timber,  d:c,        .  .  •  •  . 

Superintendence,  tools,  paints,  varnish,  du%. 

Total, 
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$3,978  64 

3,528  30 

938  37 

$8,445  31 


8TAT»xx3fT  G. — Cost  of  Rcpoirs  and  Renewals  of  Coaly  Freight,  and  Passenger  Cars 
\m  the  Philadelphia  and  Reading  Railroad,  for  the  year  ending  November  30, 185 1. 


COAL,  FREIGHT,  AND  WOOD  CARS. 


Wiges  of  all  mechanics, 
Timber,  iron,  steel,  and  all  metals. 
Superintendence,  tools,  paints,  oils,  6cc^ 


Total, 
COST  OF  REPAIRS  OF  PASSENGER  CARS. 


Wag^es  of  all  mechanics, 

Iron,  steel,  timber,  Scc^ 

Superintendence,  tools,  paints,  vanush,  6lc. 


Total, 


$79,681  16 
60,110  56 
13,979  17 

$153,770  89 


$3,978  64 

3,528  30 

938  37 

$8,445  31 


SnTiMwrr  H. — Items  of  Cost,  in  detail,  of  Hauling  Coal  on  the  Philadelphia  and 
Reading  Railroad,  for  the  year  ending  November  30,  1851. 

Per  ronnd   trip  of  190  miles,  from  Coal  Region  to  Tide  Water  and  back,  with  empty 
can,  transporting  an  average  load  of  368  tons  of  Coal  each  Train. 


Items  of  Coet. 


Wa^  of  Engineer,       ..... 
**  Fireman,  .... 

**  Conductor, 

**  Brakeman,  .        •         •        . 

Wood  for  Fuel,  including  Firing  up, 
Oil  for  Engine  and  Tender,  including  Lamps, 
Oil  and  Tallow  for  Cars,         .... 
Bepain  of  Engine  and  Tender,   . 

**        Coal  Cars, 

^Qppljxng  water,        ..... 
Anistant  Engines  at  Falls  Grade   . 
Cir  Couplers  and  Greasers,  Time-keepers,  Dis- 
patchers, and  Turning  Crews, 
Allowanoe  for  Engines  laying  over.   Assistant 
Engines   in  snow  storms,  ftc,  and  all  other  368 
contingent  •zpenses,        .        •        .        •         308 


Equal  to  38*54  cents  per  Ton. 


Description. 

Average 

Rate. 

Days. 

2-90 

« 

1-59 

u 

1*50 

u 

M8 

Cords. 

4.41 

Gallons. 

•90 

Tons. 

•oii 

Miles. 

8-53 

Tons. 

8-4 

M.  Gallons. 

•06 

Tons. 

1^34 

1^02 

a 

1-87 

rTon. 

Amount.  ! 


5  80, 

3  18; 

3  OOi 
7  08* 

52  35i 

2  12' 

4  &1 
16  20 
30  91 ! 

72! 

4  93i 


3  75 
6  88 


$141  83 
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Statimkkt  K.^ — Hems  of  Cost,  in  detail,  of  running  PassengerTrains  on  the  Pkih' 
delphia  and  Reading  Railroad,  for  the  year  ending  November  20,  1861. 

Pek  Daily  Tkip  oy  92  Miles. 


Wages  of  Engineer, 

^         Fireman,    . 

**         Conductor, 

''         Baggage  Master, 

**  •      Brakeman, 
Wood  fox  Fuel,  including  firing  up. 
Water  used,  .... 

Oil  for  Engine  and  Tender, 
Oil  and  Grease  for  Cars, 
Repairs  of  Engine, 

*<      and  Refitting  Cars,    . 
Hands  at  Depots,  Extra  Engines,  &c. 
Sundries  for  trains. 


6 
3 

•94 

92 


Description. 

Average 
Rate. 

Amount 

Day. 

« 

2  26 
1  40 

M 

1  81 

<4 

1  12 

U 

1  10 

Cords. 

4*46 

11  69 

M.  Gallons. 

•06 

18 

Gallons. 

•95 

89 
69 

MUes. 

•06 

6  62 
8  04 
2  82 

Lssenger. 

1  23 

cents  per  Pa 

$38  34 

Statemestt  L.^ — Items  of  Cost,  in  detail,  of  running  Freight  TVains  on  the  Philadd^ 
phia  and  Reading  Railroad,  for  the  Year  ending  November  30, 1851. 


Items  of  Cost. 

No. 

1 
1 

Description. 

Average 
Rate. 

Amount 

Wages  of  Engineer,  .... 
"          Fireman,           .     *       . 

Day. 

2  87 
1  44 

"          Conductor, 

1 

«< 

1  64 

**          Brakemen, 

3 

« 

1-21 

3  64 

Wood  for  fuel,  including  Firing  up,    . 
Oil  and  Tallow,  for  Engine  and  Tender, 
Oil  and  Grease  for  Cars, 

4*25 
102*6 

Cords 
Tons. 

4-49 
012 

19  06 

92 

1  23 

Repairs  of  Engine  and  Tender, 
•    "         Cars,         .... 

92 
102*6 

MUes. 
Tons. 

5-42 
16-48 

4  99 
16  91 

Depot  Hands,  and  other  Depot  expenses^ 
Water  used,          .... 

4 

M.  Gallons. 

0-06 

16  08 
26 

Renewals  of  Sundry  Articles,.  Goods  damaged^  A^^ 

Equal  to 

102-61      Tons. 

0-21 

• 

a. 

2  ii 

69-2  ( 

cents  per  Toi 

$71  091 

Statexekt  N. — Points  of  Supply,  and  Distribution  of  Coal,  on  the  Philadelphia  ami 
Reading  Railroad,  for  the  Year  ending  November  30, 1851. 

Amount  of  Coal  received  firom  various  Lateral  Railroads  in  Coal  Region. 

Mount  Carbon  and  Port  Carbon  Railroad,  at  Port  Carbon,  firom  Valley 

and  Mill  Creek  Railroads,  .  .     .  .  500,365 

Mount  Carbon  Railroad  at  Mount  Carbon,      .  .  176,512 

Mine  Hill  and  Schuylkill  Haven  Railroad,  at  Schuylkill  Haven,        «  699,885 

Little  Schuylkitt  Railroad  at  Port  Clinton,       .  ..  273,508 


M60,270 


Philaddpkia  and  Beading  Railroad  ^Company, 

Where  deUvered  on  Line  of  Reading  Railroad. 
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Station  or  Tamoat 

From 
Pt  Carbon. 

From 
Mt  Carbon. 

From 
Sch.  Haven. 

From 
Pt  Clinton. 

Total. 

Orwigsburg, 

61 

10 

166 

10 

247 

Port  Clinton,    . 

9 

9 

Hamburg,     . 

310 

62 

18 

342 

732 

Mohrsville, 

104 

5 

9 

118 

Between    Morhfrille    and 

Reading, 

1,056 

257 

72 

199 

1,684 

Beading, 

15,516 

3,254 

21,936 

685 

41,291 

Bffari>oro 

743 

410 

291 

1,444 

DonglaMville, 

487 

83 

239 

19 

828 

Pottstown, 

6,055 

146 

1,253 

293 

7,747 

Limerick, 

112 

5 

117 

Royer*»  Ford,    . 

479 

479 

Phcenirville, 

5,348 

109 

1,937 

26,148 

33,542 

Valley  Forge,    . 

1,155 

509 

1,664 

Port  Kennedy, 

5,089 

79 

4,094 

5 

9,267 

iNorristown, 

3,516 

3,022 

436 

6,974 

jFonaces    and  Lime-kilns 

1   below  Norristown,     . 

8,163 

770 

2.763 

11,696 

IConsbehocken, 

11,443 

4,176 

24,813 

10,735 

51,167 

jSpriog  Mill, 

1,868 

10 

469 

8,316 

10,663 

Mtnayunk, 

652 

320 

972 

iFtlls, 

4,653 

9,088 

13 

13,754 

'Xicetown  6c  Gcnnantown, 

1,959 

362 

2,271 

4,592 

Junction  with  State  Road, 

3,241 

49 

2,437 

1,011 

6,738 

iPhiladelphia, 

70,483 

3,758 

83,407 

61,761 

219,409 

Richmond, 

357,863 

164,147 

545,246 

157,981 

1,225,236 

1 

1                         Totals, 

500,365 

176,512 

699,885 

273,508 

1,650,270 

Taile,  Showing  the  Bueineee  of  the  Philadelphia  and  Reading  Railroad  (each  item 

monthly)  for  the  Year  ending  November  30,  1851. 


% 

1 

,        Date. 

Travel. 

Freight  on 
Goods. 

Freight  on 
Coal. 

U.   8. 
MaU. 

Miflcella. 
Receipts. 

Total. 

December,  1850. 
Jinuiiy,  1851. 
Febraary, 
March, 

April, 

IJmie, 
J«lT. 

^qNember, 

C>ctober, 

^'ofember, 

Totals, 

10,379*32 
10,421*62 
7,720*70 
10,312*21 
13,978*49 
14,296*67 
13,417*65 
16,115*98 
15,558*53 
14,69S*9» 
14,348*07 
1 1,18941 

6,068*93 

16,086*47 

13,852-13 

9,630*76 

11,203-62 

10,448-71 

7,890-88 

8,346*50 

9,671*62 

10,620*54 

11,187*23 

8,764*95 

216,418-93 
168,839*99 
105,600-24 
135,873-67 
174,761-73 
164,484-89 
147,972*46 
154,396-88 
190,699-71 
186,565*80 
195,895*43 
177,361*06 

783-33 
783-33 
783-34 
783*33 
783-33 
783-34 
783-33 
783*33 
783-34 
783*33 
783*33 
783*34 

526-20 
930-71 
620-87 
896-88 
857-77 
609-01 
544-36 
598-57 
571*23 
618*88 
659*49 
2,621*66 

234,176*71 
197,062*12 
128,677*28 
157,396*85 
201,584*94 
190,622*62 
170,608-68 
180,241*26 
217,284*43 
213,281*54 
222,773-65 
200,720*42 

162,431*64 

123,672*34 

2,018,870*79 

9,400*00 

9,955*63 

2,314,330*40 

I^eonnber,  1850, 
Jioiiary,  1851, 

April,       . 
JUy.    .       . 


COAL  TOKirAeS. 

June,  1851, 
July,  . 
August,     . 
September,    . 
October,    . 
November,    • 


114,077^1^ 
71,601 
lW,601jj«^ 
184,866^«^ 
187,162j^ 


129,526 
.        .     141,972^0 

.        .  173,717  J  J 

.        .  165.730j^ 

.        .  178,821^7^ 

.  166,604  7 
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( ike  Ditduirge  of  Water  over  Weirs  and  Overfalls.  By  Thomas  Etans 

Blackwell,  JIf.  hut.  C.  E.* 

liifMma^  Observations,  fanning  Columns  1, 9,  and  10  in  the  Original 

Tables,  Kennet  and  Jivon  Canal. 

Continued  from  page  88. 

lUclcness  of  sheet  of  water  taken  at  the  outer  edg''  of  overfall  plank, 
vhere  there  was  a  wide  crest,  at  the  outer  end  of  such  crest. 
Ilie  1st  column  is  the  total  depth  of  water  above  crest,  as  given  in 
!  tables. 

Tbe  2d  column  shows  the  height  the  water  rose  against  a  2-ft  rule  held 
tways  against  stream. 

Tbe  .3d  column  shows  the  height  the  water  rose  against  the  brass  slide 
•  rule  held  edgeways. 


■ghth  abeve     Flat  Kulc. 
ciett 

Table  m. 


Edge  iiuie. 


1 
1 

4 
4 
5 
5 
6 
6 
8 

2 
3 

4 
6 
6 

7 
8 
9 

1 

4 
6 

7 


.4 
5 

7 


1 
1 

4 

4i 
5 

5 

6 

6 

Table  IV. 

H 
3 

5 


I'g 
3{ 


6j 
Table  VII. 

8 
9 

Tablb  VIII. 

? 

8 


2| 


Heightb  aboTe     Flat  Role, 
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Table  IX. 

Jtol 
2 
2 
4 
6 
8 

1 

2 
4 
5 
6 
6 

Itol^ 
3 
3 
6 
9 


Edge  Role. 


1 

2 
2 
5 
6 
8 
9 
10 


2 
2 
6 
6 

7J 

9 


I 


Qm  of  dw  gemnl  laws  that  appean  to  be  indicated  by  tihese  es^- 
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ments,  is  that  in  thin  plates,  the  coefficient  is  highest  at  the  smaDeslthi 
observed,  and  that  it  reaches  the  mean,  at  a  head  of  about  3  inches; « 
which  it  continues  to  decrease  as  the  head  increases. 

For  a  plank  2  inches  thick  (which  represents  the  ordinaiy  form  of  w» 
board,)  these  experiments  show,  that  beginning  with  a  head  of  1  in 
the  coefficient  is  less  than  the  mean;  that  it  reaches  its  mean  earlier, 
the  length  of  the  weir  is  greater,  being  in  average  cases  at  about  the  hi 
of  3  inches;  and  that  it  then  rises  higher  than  its  mean,  till  it  reaches 
head  of  about  9  inches;  when  it  is  again  depressed  below  the  mean. 

One  remarkable  circumstance  was  found  to  prevail  in  a  great  nam 
of  these  experiments,  viz.,  that  the  head  of  about  4  inches  gave  a  1 
quantity  than  could  be  arrived  at  by  interpolating  the  results  of  the 
periments  with  heads  of  3  inches  and  5  inches.  It  is  not  easy  to  expl 
the  causes  tending  to  produce  this  depression;  but  the  fact  was  strik 
and  well  established. 

A  similar  result  occurred,  at  about  the  same  head,  in  the  other  sel 
experiments  made  at  Chew  Magna. 

A  few  experiments,  which  were  made  for  ascertaining  the  efiect  of  o 
verging  wing-walls,  will  demonstrate  the  great  advantages  known  to 
attendant  on  such  a  form,  as  will  be  seen  by  comparing  the  results  on  < 
weir  of  10  feet  in  length  with  and  without  such  wings.  The  mean  ( 
efficients  for  the  two  cases  were  371  without,  and  439  with  the  win 
the  splay  of  the  wings  being  an  angle  of  54**. 

The  circumstance  attending  the  set  of  experiments  at  Chew  Ma{ 
makes  the  discharges  of  then\  analogous  to  the  case  of  a  weir  in  a  riv 
or  in  a  running  stream;  but  among  themselves  there  are  anomalies  equa 
remarkable  with  those  on  the  canal.  The  overfall  bar  was  here  invai 
bly  2  inches  thick,  and  the  length  was  always  10  feet.  The  coefficien 
up  to  a  head  of  3  inches,  are  below  the  mean;  above  that  head  tl 
fluctuate  considerably;  but  generally  they  keep  above  the  main  lii 
These  anomalies  are  difficult  to  account  for;  the  experiments  having  be 
very  carefully  made,  and  such  causes  of  error  as  might  have  arisen  i 
not  sufficient  to  explain  them;  they  are  therefore  left  as  facts,  to  be  add 
to,  or  elucidated,  by  the  researches  of  others. 

Appskdix. 

Tabls  showing  the  Variation  qfihe  Coeficientsfor  different  Species  of  Overfi& 

SpecicR  of  Orcrfiill.  LengUi  in  feet.  Mean  Coefflole&ta. 

m.  k. 


Thin  Plate, 

« 

.  •  » 

Plank  2  inches  wide, 

u  « 

"  "         (with  wings,) 

Bar  2  inches  wide,  (Chew  Magna,) 
Crest  3  feet  wide,  slope  1  in  12, 

"  "  1  in  18, 

Level,     . 

«  «  (C 


3  •421  -080 

.     10  -445  -086 

3  '380  -073 

.       6  -377  •072 

10  .371  -072 

.     10  -459  -090 

10  -480 

3  -338  -065 

.      3  -339  -065 

10  -837  -065 

3  -311  -060 

g.                         6  -322  -061 

«'          .            .10  -314  -061 
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Table  tkowtng  the  Variations  of  the  Coefficients  ffr  different  Heads  of  Water, 


Nombtf  of  SxperimenU,  and  Species  of 
Orerikllf. 


6.  Thin  plate  3  feet  long,    -.      .        i 

•1 


11.  Thin  plate  10  feet  long, 


23.  Plank  2  inches  thick,  3  feet  long 


56.  Plank  2  inches  thick,  6  feet  long,^ 


40.  Plank  2  inches  thick,  10  feet  long,^ 


4.  Plank  2  inches  thick,  (with  wings,) 
10  feet  wide, 

7.  Overfall  with  crest  3  feet  wide, 
sloping  1  in  12,  3  feet  long, 

9.  OTerfall  with  crest  3  feet  wide, 
slojnng  1  in  18,  3  feet  long, 

6.  Overfall  with. crest  3  feet  wide,) 
sloping  1  in  18,  10  feet  long,      ) 

14.  Overfall  with  crest  3   feet  wide, 

level,  6  feet  long, 

15.  Overfall  with  crest  3  feet  wide, 

level,  6  feet  long, 

13.  Overfall  with  crest  3  feet  wide, 
level,  10  feet  long. 


61.  Chew  Magna.     Overfall  bar,  2 
inches  thick,  10  feet  long. 


Mean  Coefftcient  (m,)  ap- 
plicable to  Formula  (I.) 


Mean  Coefficient  (k,)  ap- 
plicable to  Formula  (11.) 


Head  in  Inchea. 

1  to  3 

3  «    6 

1  «    3 

3  "    6 

6  «    9 

1  "    3 

3  «    6 

6  "10 


1 

u 

3 

3 

tt 

6 

6 

u 

9 

9 

u 

14 

1 

u 

3 

3 

it 

6 

6 

u 

7 

9 

tt 

12 

1 

n 

2 

4 

it 

6 

1 

tt 

8 

3 

tt 

6 

6 

tt 

9 

1 

3 
6 

1 

4 

1 
3 
6 

3 
7 

1 
6 

8 

1 
3 
6 


« 
tt 

€t 
tt 

tt 
tt 
tt 


3 
6 
9 

4 
8 

3 

6 
9 


"  7 
«12 

«  5 
"  8 
«10 

"  3 
«    6 

it      Q 


Coefft 
•440 
•402 

•501 
•435 
•370 

•342 
•384 
•406 

•359 
•396 
•392 
•358 

•346 
•397 
•374 
•356 

•476 
•442 

•342 
•328 
•341 

•362 
•315 
•332 

•328 
•350 

•305 
•311 
•318 

•330 
•310 

•306 
•327 
•313 

•437 
•499 
•505 


Uead  in  Inches. 

1  to  2 

3  "    6 

1  «    3 

3  «    6 

6  *«    9 

I  «    3 

3  «    6 

6  "10 


Cocff't. 
•085 
•078 

•096 
•086 
•072 

•066 
•074 
•077 


1 

"    3 

•069 

3 

«    6 

•077 

6 

«    9 

•074 

9 

"14 

•069 

1 

"    3 

•068 

3 

"    6 

•076 

6 

"   7 

•072 

9 

«i2 

.•069 

1 

"   2    . 

•092 

4 

"    5 

•087 

1 

"    3 

•066 

3 

«   6 

•063 

0 

«    6 

•066 

1 

3 


« 
it 


3 

6 


6    "    9 

1    "    4 
4    "    8 


1 
3 
6 

3 

7 


"  3 
«  6 
9 


« 


u    7 
"12 


1  "  5 
6  «  8 
8    "10 


•070 
•061 
•064 

•063 
•068 

•059 
•060 
•061 

•062 
•060 

•059 
•063 
•061 


Mr.  Blackwell,  having  explained  the  tables  and  the  diagrams  illustrating 
the  paper,  stated  that  his  object  in  bringing  the  subject  before  the  Insti- 
tution had  been,  to  make  known  certain  recorded  facts;  and  he  conceived 
that  from  these  experiments  some  useful  deductions  might  be  drawn,  which 
he  trusted  would  induce  other  members  to  make  similar  investigations. 

Mr.  Simpson  said,  the  experiments  at  Chew  Magna  were  undertaken 
to  settle  a  question,  as  to  the'discharge  from  some  reservoirs  connected 
vith  the  Bristol  waterworks.  These  were  always  kept  to  a  nearly  uni- 
form level;  but  as. the  water  was  discharged  by  a  sluice,  19  feet  in  height, 
at  the  rate  of.  about  4  feet  per  second,  there  was  a  slight  agitation  of  the 
^ater  in  the  reservoir  which  would  account  for  some  of  the  anomalies  in 
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the  experiments  alluded  to  by  Mr.  Blackwell.     On  the  whole,  he  did  not 
think  these  anomalies  were  greater  than  was  met  with  in  similar  cases, 
when  the  country  was  precipitous,  and  the  water  was  delivered  from  a 
high  reservoir  into  a  still  pool,  and  then  gauged  through  notch  boards. 
The  Wynford  brook,  on  which  the  reservoir  at  Chew  Magna  was  situa- 
ted, fell  about  90  feet  in  a  mile,  and  floods  had  been  recorded  which  dis- 
charged seventy  times  the  ordinary  flow  of  water.     The  experiments  had 
been  carefully  made,  and  gave,  he  believed,  correct  results  in  all  cases. 
Mr.  J.  Scott  Russell  thought  Mr.  BlackwelPs  experiments  had  been 
conducted  in  a  most  useful  manner,  and  on  a  sufficiently  large  scale  to  be 
applicable  to  general  practice;  and  he  would  rank  them  higher,  and  con- 
sidered them  more  trustworthy,  than  those  made  by  Du  Buat  and  D'Au- 
buisson;  as  those  made  by  Du  Buat,  though  on  a  large  scale,  were  far 
from  the  truth,  and  those  by  D'Aubuisson,  though  better  in  character, 
were  made  on  too  small  a  scale  to  be  of  practical  utility.     As  far  as  he 
had  been  able  to  understand  Mr.  Blackwell's  formula,  nothing  more  was 
meant  by  it  than  the  nearest  approach  to  a  general  law,  and  the  difference 
between  it  and  each  practical  experiment  being  ascertained,  showed  how 
much  the  coefficient  required  to  be  altered  so  that  the  formula  and  the 
experiment  might  coincide.    Then  the  mean  of  the  coefficients  of  that  class 
of  experiments  might  be  taken  as  a  general  coefficient  for  that  class,  and 
the  difference  between  it  and  the  coefficient  in  each  experiment  would  be 
the  measure  of  discrepancy  between  the  two.     The  experiments  differed 
so  considerably  from  one  another,  that  the  method  adopted  was  the  only 
rational  one;  because  if  they  took  any  isolated  experiment,  and  put  it 
down  as  a  fact  to  be  followed  in  other  cases,  it  would  lead  to  erroneous 
conclusions.     He  believed,  therefore,  the  mean  of  the  coefficient  was  the 
only  thing  which  would  represent  the  truth,  so  far  as  it  resulted  firom  ex- 
periment.    The  first  table  exhibited  seemed  to  him  to  show,  not  so  much 
the  law  of  overflow,  as  the  deviations  from  the  supposed  law;  whilst  the 
diagram  appeared  to  show  the  law  which  the  delivery  followed,  as  dete^ 
mined  by  the. height  of  head,  under  different  circumstances  of  breadth 
of  ovetfall.     And  the  two  together  conveyed  to  his  mind  a  very  simple 
and  clear  view  of  the  results  of  all  the  experiments  which  had  been  com- 
pared together,  so  that  in  order  to  apply  these  results  to  practice,  it  vas 
only  necessary  to  take  the  height  of  head,  as  given  in  that  table,  and  ihe 
quantity  discliarged  by  a  unit  of  breadth,  and  then  to  judge  which  of  these 
most  nearly  approached  the  case  under  consideration.     With  regard  to 
the  discrepancies,  which  had  been  noticed  by  Mr.  Blackwell,  in  the  Chew 
Magna  experiments,  he  believed  they  might  be  attributed  to  the  variations 
of  the  velocity,  caused  by  the  current  of  the  stream  entering  the  reser- 
voir; for  he  had  himself  seen,  in  a  reservoir  120  feet  wide,  that  a  small 
stream  rilnning  into  it  with  a  velocity  of  4  feet  per  second,  caused  the 
water  in  the  reservoir  to  be  disturbed  for  a  distance  of  100  feeet;  in- 
deed, formed  a  distinct  current  for  that  distance.     This  proved  how 
necessary  it  was  to  notice  every  minute  fact  when  recording  each  obser- 
vation.    It  would  be  a  great  boon  to  the  profession,  if  the  members 
of  the  Institution  would  make  a  point  of  transmitting  the  results  of  expe- 
riments on  any  question;  and  it  was  exactly  that  land  of  contributioa 
which  the  younger  members  could  make  with  so  much  certainty,  and  with 
so  much  advantage  to  themselves  and  \S[i!^  ^xofession;  for  wEus^  on^^ 
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hand,  the  collection  of  well  authenticated  facts  induced  a  habit  of 
ate  research;  on  the  other  hand,  it  brought  to  the  older  and  more 
ieoced  members,  the  means  of  drawing  general  conclusions,  and  of 
dng  correct  rules  from  actual  experiments. 

'•  Hawksley  coincided  with  ihe  expression  of  the  general  value  of 
salts  of  the  experiments,  as  a  record  of  observed  facts.  He  tliought, 
▼er,  that  these  experiments  had  been  made  under  such  widely  dif- 
:  circumstances,  that  they  would  not  be  available  for  the  determina- 
if  a  satisfactory  formula.  He  had  also  made  a  considerable  number 
periments,  to  determine  the  value  of  the  coefficient  to  be  used  with 
dinary  formula,  for  measuringthe  flow  of  water  over  a  **notch-board." 
5  experiments  were  made  on  a  brook,  in  which  six  gauge  boards 
fixed,  having  notches,  edged  with  iron,  and  of  different  widtlis  and 
s.  The  velocity  of  the  current  in  the  pond,  above  each  notch,  was 
ed  as  much  as  possible,  and  the  water  discharged,  after  passing 
ssively  over  all  the  boards,  was  at  last  accurately  weighed,  by  a 
ine  constructed  for  the  purpose.  Each  notch  of  necessity  discharged 
une  quantity  of  water  in  the  same  time;  consequently,  if  tlie  formula 
jyed  by  Mr.  Hawksley  was  correct,  it  must  necessarily  give  the 
result  over  all  the  differently  formed  notches,  and  finally  coincide 
the  determination  of  the  quantity  by  the  process  of  weighing.    This 

0  nearly  the  fact,  that  the  maximum  error  did  not  exceed  one-six- 

1  part  of  the  whole.  On  some  future  occasion  he  would  take  an 
tunity  of  placing  these  and  other  hydraulic  investigations,  before 
embers  of  the  Institution. 

.  Cawley  believed,  that  if  the  diagrams  exhibited  by  Mr.  Blackwell 
carefully  studied,  the  discrepancies,  which  at  first  sight  seemed  to 
would  vanish,  and  they  would  be  found  to  be  attributable,  almost 
iably,  to  friction.  Where  the  water  passed  over  a  thin  plate,  there 
omparatively  little  or  no  friction  at  the  sides,  and  therefore  the  co- 
nt  would  accurately  represent  the  discharge  for  every  width  of 
dl;  but  when  the  height  of  the  head  of  water  was  greater,  or  the  over- 
id  wings,  the  case  was  different,  as  then  there  would  be  a  consider- 
imount  of  friction,  varying,  of  course,  with  different  circumstances. 
.  S.  Ballard  stated,  that*  in  September,  1836,  he  had  made  a  series 
)eriments,  for  Mr.  T.  Rhodes,  on  the  flow  of  water  over  weirs,  on  the 
Severn,  at  Powick,  near  Worcester.  These  experiments  were  made 
a  weir  2  feet  long,  formed  by  a  board  standing  perpendicularly 
I  a  trough.     The  results  are  given  in  the  following  table: — 

Depth  uf  Water  Cubic  Feet  per  Depth  of  Water  Cubic  Feet  per 

flowing  orer  the  Mintitc  over  flnwinp  over  tho  Minute  orer 

Wdr,  In  inchoa.  IfbotofWeir.  Woir,  in  inchci*  1  foot  of  Weir. 


1  5-88 

IJ  7-14 

1^  9-55 

l|  12-37 

3  14-93 

2^  18-29 

2i  23-07 

2}  27*69 

8  8214 

8}  34-61 

8|  37-81 

3j  41*47 

Ae  commencement  of  these  experiments^  satisfactory  lesoWs  coxiXdi 


4  46-87 
4}  49-45 
4f  54-87 
4j  59-60 

5  63-3S 
6}  66-17 
5§  73-17 
6}  77-58 

6  82*56 

7  102-27 

8  126-76 
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not  be  obtained,  on  account  of  the  difficulty  of  observing  the  exact  depth 
of  water  on  the  weir,  for  a  gauge,  which  had  been  set  up  at  the  side,  did 
not  clearly  show  the  height,  owing  to  the  capillary  attraction.     The 
method  then  adopted  was  to  attach  two  needles  to  the  lower  end  of  an 
accurately  graduated  gauge,  one  of  which  was  a  very  little  longer  than 
the  other,  so  that  on  the  water  being  admitted  by  a  sluice  regulated  by  a 
screw,  its  level  was  adjusted  until  it  just  touched  the  longest  needle,  and 
occasionally,  by  its  uneven  motions,  the  shortest  needle,  and  thus  the  exact 
height  of  the  water  above  the  weir  was  observed.  The  water,  after  passing 
over  the  weir,  fell  into  a  square  tank,'  capable  of  holding  300  cubic  feet,  in 
which  a  gauge,  graduated  so  as  to  show  every  10  feet  of  water,  was  fixed. 
This  gauge  had  a  floating  guard  around  it  for  keeping  the  water  still,  so 
that  the  exact  height  could  be  taken;  and  for  the  purpose  of.  showing 
clearly  when  the  water  arrived  at  each  10  feet  mark,  a  pin  was  placed  at 
right  angles  to  the  gauge'  and  the  instant  the  water  touched,?it  was  im- 
mediately seen.     As  it  w^as  thought  that  the  perpend iculanposition  of  the 
board  forming  the  weir  might  have  some  effect  in  diminishing  the  quan- 
tity of  water  passing  over  it,  a  sloping  board,  inclining  on  the  upper  side, 
from  the  top  of  the  weir  downwards,  was  substitut^d/when  the.quantity 
of  water  discharged  was  increased;  with  1  inch' depth* of' water;  from  6*88 
cubic  feet  per  minute  to  6*76  cubic  feet  per  minute;  or  about  15  per  cent. 
Experiments  were  subsequently  made  with  a* weir  of  only  one  foot  long, 
when  the  quantity  of  water  discharged  was  less,  in  proportion,  than  it 
was  with  the  2  feet  weirs.     This  was  attributed  to  the  contracted  stream 
caused  by  the  direction  of  the  course  of  the  water  at  the  sides  of  the  weir. 
Experiments  were  also  tried  with  oblique  weirs,  and  circular  weirs,  and 
the  result  was,  that  the  quantity  of  w^ater  discharged  was  in  proportion 
to  the  length  of  the  weir^  .         r  ,  .   • 
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of  the  United  States.  '    ' 

The  Board,  after  examining,  witK  a  patience  and  a  zeal  which  they  be- 
lieve this  important  branch  of  the  public  service  to  demand,  the  different 
points  to  which  their  attention  was  specially  called  by  the  instructions  of 
the  Departnient,  have  arrived  at  the  following  conclusions,  which  they 
feel  assured  will  be  found  to  be  fully  sustained  by  the  detailed  data  in  this 
report,  and  its  appendix,  upon  which  they  are  chiefly  based : 

1.  That  the  light-houses,  light- vessels,  beacons,  and  buoys^  and  their 
accessories  in  the  United  States,  are  not  as  efficient  as  the  interests  of 
commerce,  navigation,  and  humanity  demand;  and  that  they  do  not  com- 
pare  favorably  with  similar  aids  to  navigation  in  Europe  in  general,  but 
especially  with  those  of  France  and  Great  Britain,  and  their  dependencies. 

That  the  light-house  establishment  of  the  United  States  does  not  com- 
pare favorably  in  economy  with  those  of  Great  Britain  and  France. 

That,  while  the  superiority  of  the  European  lights  to  those  of  the 

United  States,  (arising  from  the  greater  care  and  attention  bestowed  upon 

them,  the  better  and  more  expensive  apparatus  emplojed  in  them,  the 

iarger  namber  of  keepeis  to  th€  lijgbts,  the  more  ngid  superiAtendence 
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tnd  frequent  visitations  for  inspections  and  for  delivery  of  supplies,)  ren- 
ders any  just  comparison  of  them  in  annual  expense  in  money -impossible; 
it  is  shown  that  the  difference  for  maintenance  per  lamp  per  annum  is 
very  small,  and  that  not  invariably  in  favor  of  those  of  this  country. 

That  the  towers  and  buildings  have  not  been  constructed  in  general  of 
the  best  materials,  nor  under  the  care  and  supervision  of  competent  pr 
faithful  engineers. 

That  the  want  of  professional  knowledge  of  the  materials,  mortars, 
cements,  &c.,  &c.,  for  construction  and  repairs,  or  faithfulness  on  the  part 
of  those  charged  with  the  duty,  ivas  apparent  in  nearly  all  the  modem 
towers  and  buildings  visited  by  the  Board. 

That  the  present  large  sums  annually  required  /or  renewing,  renovating, 
and  repairing  towers  and  buildings,  are  the  consequences  of  the  want  of 
an  efficient  organization,  which  could  afibrd  the  necessary  professional 
ability  for  plans,  drawings,  and  superintending  of  constructions  and  re- 
pairs. 

That  the  towers  are  deficient  in  the  necessary  proper  accommodations 
for  oil  and  other  supplies;  in  the  mode  of  fitting  tiiem  up,  and  in  the  ma- 
terials employed  for  the  interior  work;  and  the  buildings  ill  adapted  to  the 
eomfortable  accommodation  of  the  keepers. 

That  the  lanterns  are,  as  a  general  rule,,  of  improper  dimensions,  con- 
structed of  ill-adapted,  and,  in  the  end,  not  economical  materials,  without 
professional  or  scientific  skill;  and,  in  many  instances,  not  suited  to  the 
use  for  which  they  are  designed. 

That  there  is  no  proper  sj'stem  of  ventilation  for  lanterns. 

Th^  the  means  said  ta  be  employed  for  ventilating  are  wholly  inade- 
quate, and  contrary  to  true  scientific  principles. 

That  there  is  very  little  attention  paid  to  the  painting  of  the  interior  of 
the  lanterns-  and  astragals,  and  in  glazing. 

That,  under  a  well  organized  system,  the  lights  and  other  aids  to  navi- 
gation might  be  greatly  increased  in  number  and  efiJciency,  at  a  large 
saving  upon  the  present  annual  cost. 

That  there  has  never  been  an  efficient  systematic  plan  of  construction, 
Ulamination,  inspection,  and  superintendence  of  lights,  &c.,  &g.,  in  the 
United  States* 

That  towers  and  buildings  have  beeneonstructed  without  regard  to  the 
wrants  of  the  service,  and  to  the  peculiarites  of  localities,  and  the  special 
design  of  the  lights  themselves^ 

That  the  light-house  towers,  buildings,  and  vessels  visited  by  the  Board 
were  not,  in  general,  found  tai>e  in  a  creditable  state  of  preservation  and 
npair. 

That  the  inferiority  of  illuminating  apparatus  in  the  light-houses  of  the 
United  States  renders  its  renewal  frequently  necessary,  at  great  expense, 
and  never  produces  as  effective  a  light  as  it  is  capable  of  making. 

That  the  reflector  apparatus  employed  in  the  light-houses  of  the  United 
Slates  is  greatly  inferior  to  the  requirements  of  me  service,  being  defec- 
tive in  focmi  materials,  and  finish. 

That  the  Qluminatbg  apparatus  in  the  United  States  is  of  a  description 
'Mr  neady  obsolete  throughout  all  maritime  countriea^  where  the  best 
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apparatus  of  that  description  was  employed,  prior  to  the  introduction  of  &e 
Fresnel  lenses,  as  substitutes. 

That  the  sea-coast  reflector  lights  are,  in  general,  too  low,  and  are  defi- 
cient in  power  and  range. 

That  our  sea-coast  reflector  lights  are  not  fitted  with  a  sofficent  nuinher 
of  lamps  and  reflectors  to  produce  the  greatest  amount  of  usefulness,  which 
the  imperfect  system  of  lighting  with  the  reflectors  will  produce. 

That  the  lamps  and  reflectors  are  not,  as  a  general  rule,  properly  placed 
on  the  frames,  due  regard  not  being  paid  to  divergency. 

That  the  sea-eoast  lights  are  deficient  in  proper  attendance,  with  only 
one  keeper. 

That  there  is  no  proper  classification  of  lights  in  the  United  States. 

That  the  lights  are  not  properly  and  sufficiently  well  distinguished  along 
the  eoast  of  me  United  States. 

That  there  is  no  system  of  public  inspection  and  superintendence,  cal- 
culated to  render  the  light-house  establishment  moderately  useful  or 
efficient. 

That  the  lanterns,  illuminating  apparatus,  &c.,  are  not  superintended, 
while  they  are  being  made,  by  competent  or  faithful  professional  men. 

That  there  are  no  general  or  special  regulations  for  keepers  and  othen 
connected  with  light-houses,  by  which  to  insure  an  intelligent  or  fiedthfiil 
performance  of  the  duties. 

That  supplies  of  all  kinds,  involving  the  good  or  bad  quality  of  the  lights 
to  a  great  extent,  are  not  tested  and  selected  by  competent  persons  before 
issuing  them  to  light  keepers. 

That  there  is  not  a  proper  degree  of  responsibility  on  the  part' of  the 
agents  connected  with  the  light-house  establishment. 

That  the  present  mode  of  procuring  and  distributing  supplies,  appa- 
ratus, &c.,  is  not  calculated  to  insure  either  efficiency  or  economy  in  the 
service. 

That  contractors  are  not  held  under  a  sufficiently  rigid  superintendence 
and  inspection  during  the  execution  of  works  of  construction  and  repair. 

That  the  modem  light-house  towers  are  inferior  in  point  of  materials  and 
workmanship  to  the  older  ones  visited  by  the  Board;  sud),  for  example,  ai 
Sandy  Hook  light-house,  built  in  1762;  Cape  Henlopen  tower,  built  in 
1764;  Cape  Henry  tower,  built  in  1791. 

That  the  floating  lights  of  the  United  States  are  comparatively  useles, 
for  want  of  efficient  lamps  and  parabolic  reflectors. 

That  the  light  vessels  are  in  general  not  adapted  to  the  service  tbey 
are  required  to  perform,  being  defective  in  size,  model,  and  moorings. 

That  the  light  vessels  are  not  properly  distinguished  either  by  diay  or 
by  night. 

That  sufficient  regard  has  not  been  had  to  the  proposed  use  of  the  seye- 
ral  lights,  so  as  to  regulate  their  power  and  range  accordingly. 

That  there  is  no  effective  system  by  which  to  aflford  to  sparsely  settled 
parts  of  the  coasts  requiring  lights,  the  means  of  bringing  liie  suhgect  b^ 
fore  Congress,  and  of  deciding  in  advance  of  appropriations  the  best  de- 
scriptions of  lights  to  be  plac'ed  at  the  desired  points. 

That  many  of  the  small  lights  have  an  unnecessary  nnmbor  of  lamps 
4ud  reSectorSg  while  sea-coast  ligbts  ate  greatly  deficient  in  diem. 
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• 

That  in  the  form  and  adjustment  of  the  reflectors,  sufficient  attention  is 
not  paid  to  the  range  and  other  circumstances  of  the  required  lights,  in- 
rolving  scientific  principles. 

That  there  is  not,  in  useful  effect,  a  single  first  class  light  on  the  coast 
)f  the  United  States. 

That  the  lights  at  Navesiak  (two  lenses),  and  the  second  order  lens  light 
it  Sankaty  Head,  Nantucket,  are  the  best  lights  on  the  coast  of  the  United 
Itates.  . 

That  there  are  very  few,  if  any,  reflector  lights  on  the  coasts  of  the 
fnited  States  better  in  useful  effect  than  the  third  order  lens  light  (larger 
lodel)  erected  by  the  Topographical  bureau  on  Brandywine  ^oal,  while 
le  economy  of  the  lens  light  is  in  the  ratio  of  at  least  4  to  1. 

That  the  lens  lights  at  Navesink,  Sankaty  Head,  and  Brandywine  shoal 
re  considered  to  be,  as  a  general  rule,  equal  to  European  lights  of  the 
ame  classes. 

That  the  Fresnel  lens  is  greatly  superior  to  any  other  mode  of  light- 
lOuse  illumination,  and  in  point  of  economy  is  nearly  four  times  as  advan- 
igeous  as  the  best  system  of  reflectors  and  Argand  lamps. 

That  the  buoys  in  the  waters  of  the  United  States  are  defective  in  size, 
hape,  and  distmction,  as  a  general  rule;  and  that  sufficient  care  is  not 
aken,  nor  competent  persons  employed,  to  place,  moor,  and  replace  them* 

That  the  moorings  of  buoys  are  not  sufficiently  heavy,  and  the  chains 
lot  properly  tested  as  to  size  and  strength. 

That  the  sea-coast  lights  along  the  southern  coast  from  the  highlands  of 
Ktresink,  are  comparatively  useless  to  the  mariner  for  want  of  sufficient 
power  and  ranges 

That  the  dangerous  obstructions  to  navigation  around  Cape  Florida, 
horn  the  Gulf  of  Mexico,  are  not  properly  lighted  and  otherwise  marked 
0  aid  navigators. 

That  the  entire  southern  coast  of  the  United  States  requires  additional 
ig^ts  and  other  aids  to  navigation,  to  render  human  life  and  property 
ue. 

That,  for  want  of  an  efficient  organization,  there  is  no  systematic  plan 
loi»ted  on  any  part  of  the  coast  of  the  United  States  for  rendering  navi* 
jfttion  safe  and  easy  by  means  of  lights,  beacons,  buoys,  &c.,  &c. 

That  lights  and  other  aids  to  navigation  are  provided,  as  a  general  rule, 
lirougfa  the  action  of  Congress  upon  petitions  emanating  from  persons 
aving  a  local  interest,  or  from  boards  of  pilots,  insurance  offices,  cham* 
era  of  commerce,  &c.,  &c. 

That  under  a  proper  organization,  the  officers  of  the  light-house  estab* 
iihment  would  collect  information  from  reliable  sources,  decide  upon  the 
loubtful  points,  and  recommend  to  Congress  all  cases  of  sufficient  im-^ 
Ntftance  to  warrant  appropriations. 

Tliat  ibe  approaches  to  some  of  our  principal  and  most  important  har-^ 
MffB,  bays,  sc.,  are  not  sufficienilv  lighted  and  marked  to  render  steam 
ar^^ation  as  rapid,  easy^  and  sa&,  as  the  wants  of  commerce  demand. 
Especially  to  New  York,  Delaware,  and  Chesapeake  bays,  and  some  of 
lor  tribotaries. 

Tliat  ihe  duty  of  lighting  and  marking  with  beacons,  buoys,  and  sea- 
ittks,  our  extended  sea,  lue,  gulf^  bay,  sound,  and  river  coast)  efficVeuW^ 
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and  economically,  can  only  be  performed  by  persons  of  professional  expe- 
rience and  undoubted  ability  upon  a  systematic  plan,  based  upon  the  phn* 
ciples  of  the  most  approved  light-house  engineering. 

That  there  is  no  efficient  system  of  inspection  and  superintendence  o 
lights  in  the  United  States. 

That  the  light-keepers,  in  many  cases,  are  not  competent,  and  in  nc 
instances  have  they  been  instructed  in  reference  to  their  duties,  nor  ex- 
amined to  ascertain  their  ability  to  perform  the  duties  faithfully. 

That  the  supplies  of  oil,  chimneys,  wicks,  &c.,  &c.,  are  not  tested  and 
selected  with  sufficient  care,  or  by  competent  or  faithful  agents. 

That  there  is  no  proper  system  of  distributing  the  supplies  to  light 
keepers. 

That  proper  attention  is  not  given  to  purchasing  and  distributing  sap 
plies. 

That  the  cleaning  powder  used  in  our  light-houses  is  injurious  to  the  re 
flectors,  and  not  such  as  is  used  in  other  light-house  establishments;  aa< 
other  articles  are  equally  defective. 

That  there  is  no  system  in  the  management  of  the  light-house  establish' 
ment  of  the  United  States. 

That  the  instructions  to  light-keepers  to  light,  trim,  and  extinguish  tie 
lights  at  certain  specified  times  are  not  enforced,  to  the  detriment  of  tbe 
service,  and  to  the  imminent  risk  of  endangering  vessels  in  their  vicioi^. 
That  such  knowledge  is  not  imparted  to  light-keepers,  as  a  general 
rule,  to  enable  them  to  keep  their  lamps,  burners,  reflectors,  and  lanterns 
in  such  order  as  to  insure  the  best  lights  from  the  existing  apparatus. 

That  frequent  and  rigid  inspections  and  superintendence  by  competent 
persons  are  necessary  to  insure  an  efficient  and  economical  light-bouse 
service. 

That  competent  keepers,  responsible  to  the  Government  througH  in^ 
spectors,  are  indispensable  to  insure  good  lights  at  all  times. 

That  supplies  are  not  delivered  at  sufficiently  short  intervals  of  time  to 
the  lights. 

That  the  present  mode  of  repairing  illuminating  apparatus,  oil  tanks, 
&c.,  &c.,  is  not  economical,  efficient,  or  reliable. 

That  the  removal  and  replacing  of  light  vessels,  the  extinguishment 
or  lighting  of  lights,  removal  or  placing  of  buoys,  &c.,  or  in  any  manner 
changinglights  and  other  aids  to  navigation,  without  giving  ample  notice, 
are  subjects  of  grave  complaints. 

That  there  is  no  good  reason  why  the  light  vessels  on  the  coasts  of  tbe 
United  States  (if  properly  constructed  and  moored)  should  not  remain  at 
their  moorings  under  as  unfavorable  circumstances  as  those  on  tbe  coails 
of  England  and  Ireland. 

That  whenever  light  vessels  are  reported  to  have  parted  their  moorings, 
the  circumstances  attending  them  should  be  carefully  investigated  by  com- 
petent and  disinterested  persons,  and  the  result  made  known. 

That  the  erection  of  light-house  towers  of  a  uniform  height,  witbont 
regard  to  the  elevation  of  the  land  upon  which  they  are  placed,  is  con- 
trary to  the  first  principles  of  light-house  engineering,  involving,  in  ntnv 
lions  of  great  natural  elevations  above  the  level  of  the  sea,  unnecenwy 
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expense,  and  on  fow  coasts  the  inefficiency  of  the  light  for  want  of  sufii- 
cient  range. 

That  due  regard  has  not  been  had  to  the  wants  of  commerce  in  selecting 
sites  for  lights  along  the  coasts  of  the  United  States. 

That  for  want  of  a  proper  system  in  this  branch  of  the  public  service, 
the  densely  populated  coasts  have  a  superabundance  of  lights,  to  the  injury 
of  navigation,  while  on  the  sparsely  settled  coasts,  bounding  ihe  great  out- 
let to  the  millions  of  commerce  from  the  valley  of  the  Mississippi  and  its 
tiibutaries  for  hundreds  of  miles,  there  is  not  a  single  light. 

That  light-house  construction,  illumination,  inspection,  and  superin- 
tendence, involve  a  large  amount  of  special  and  general  professional 
knowledge  of  a  high  character,  and  therefore  should  only  be  entrusted  to 
the  most  competent  professional  persons. 

•  That  competent  engineers  have  not  been  employed,  except  in  a  few 
instances,  to  plan  and  superintend  the  construction  and  fitting  up  of  the 
light-houses  of  the  United  States. 

That  the  large  amounts  required  annually  to  repair  and  keep  in  good 
order  the  towers,  buildings,  vessels,  and  illuminating  apparatus  of  the 
lights  in  the  United  States,  is  attributable  to  the  manner  in  which  the 
vrork  was  executed,  and  to  the  inferiority  of  the  materials  employed. 
•  That  large 'sums  are  now  required  to  preserve  foundations  of  light- 
towers,  sea-walls,  &c.,  which  might  have  been  saved  by  the  adoption,  by 
competent  engineers,  of  proper  plans  and  foundations  for  them. 

•  That  no  systematical  and  economical  plan  of  construction  has  been  em- 
ployed in  the  light-house  establii;hment. 

That  changes  are  constantly  taking  place  in  the  aids  to  navigation, 
Iwithout  any  official  notice  being  given  to  the  public  of  them,  which  are 
'cal(*ufflf(?d  to*  mislead  mariners. 

•  That  there  is  no  proper  system  of  beaconage  and  buoj'age,  nor  any  list 
of  thera,  by  which  the  navigator,  who  is  not  familiar  with  the  coast,  can 
derive  any  benefit. 

That  the  list  of  light-houses  and  light-vessels  is  defective  in  many  re- 
spects; and  it,  at  present,  affords  very  little  information  to  the  navigator, 
and  is,  in  some  respects,  erroneous. 

That  there  is  no  regular  systemjitic  or  effective  mode  of  giving  notice 
to  mariners  of  proposed  changes  in  lights,  &c.,  &c.,  or  of  any  that  may 
have  been  destroyed  or  removed  by  the  action  of  the  sea  or  winds. 

That  the  bugys  are  not  properly  painted  according  to  law,  nor  are  they 
m  other  respects  properly  distinguished  one  from  another. 

That  light-houses  and  light- vessels- are  not  sufficiently  well  distinguish- 
ed by  day. 

llat  the  buoys  are  not  properly  plaeed,  nor  replaced  when  driven  from 
flieir  positions,  and  without  delay. 

That  buoys  are  not  placed  upon  new  shoals,  over  wrecks,  &c.,  except 
\j  a  special  act  of  Congress,  through  the  agency  of  some  philanthropic  or 
interested  person. 

That  spare  buoys  are  essential  for  all  harbors  and  rivers  in  sufficient 
nmbers  to  allow  for  all  casualties,  and  for  cleaning,  painting,  &c.,  &c. 

That  there  is  no  code  or  manual  of  instructions  to  guide  light  keepers 
^d  others  connected  with  the  light-bouse  service^  in  the  performance  of 
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their  duties  in  this  country,  as  is  found  in  every  well  regulated  light-house 
establishment  elsewhere. 

That  there  is  no  meteorological  reason  for  the  lights  of  the  United 
States  being  w^orse  than  those  of  equal  class  and  importance  in  England 
and  France. 

That  there  are  no  proper  books  of  daily  expenditure  kept;  no  returns  of 
daily  expenditure  made  of  a  reliable  character;  and  the  lights  are  deficient 
in  all  the  essentials  for  the  faithful  performance  of  this  duty,  such  as  books, 
forms,  registers,  &c.,  &c. 

That  light  keepers  should  be  required  to  devote  all  their  time  to  the 
care  of  the  lights  under  their  charge,  and  should  not  be  allowed  to  attend 
to  their  ordinary  affairs,  to  the  injury  of  the  ser\4ce. 

That  if  all  our  present  lights  were  fitted  with  lens  apparatus  of  equaL 
power  to  the  reflectors  now  in  use,  the  annual  expense  for  supplies  of  oi 
and  cleaning  materials  would  cost  little  more  than  one-fourth  as  much 
is  now  expended  for  these  articles  of  supply  annually;  that  is,  that  th 
supplies  now  costing  upwards  of  $152,000,  would  not  exceed  $38,000 1 
$42,000,  making  an  annual  saving  of  $110,000  to  $115,000* 

That  in  addition  to  the  greater  superiority  in  brilliancy,  power,  an 
economy  of  the  lenses,  compared  to  the  reflectors,  they  possess  the  gres^i 
advantage  of  durability,  to  the  extent  of  never  requiring  to  be  renewed. 

The  Board  therefore  recommend  : 

That  the  general  programme  for  improving  the  sea^coast  lights  of  the 
United  States,  and  of  making  necessary  additions,  be  adopted  as  the  basis 
of  future  recommendation  and  legislation. 

That  the  Fresnel  or  lens  system  modified  in  special  cases  bv  the  holo- 
photal  apparatus  of  Mr.  Thomas  Stevenson,  be  adopted  as  the  illuminating 
apparatus  for  the  lights  of  the  United  States,  to  embrace  all  new  lights 
now  or  hereafter  authorized,  and  all  lights  requiring  to  be  renovated 
cither  by  reason  of  deficient  power  or  of  defective  apparatus. 

To  be  Continued. 


Description  of  Sang^s  Platometer,  or  Self- Acting  Calculator  of  Surface.* 

The  usual  method  of  discovering  the  area  of  a  figure  drawn  on  a  plan 
is,  to  divide  it  into  a  number  of  triangles  or  trapeziums — to  measure  the 
base  and  altitude  of  each,  and  take  the  sum  of  their  products.  By  a  care- 
ful process  of  this  kind,  the  area  may  be  discovered  with  great  accuracy; 
but  as  it  is  necessary  to  revise  the  calculations  several  times,  both  for  the 
purpose  of  obviating  faults  in  the  arithmetical  part  of  the  work,  and  in 
order,  by  taking  the  average  of  a  few  independent  measurements,  to  in- 
crease the  probable  accuracy  of  the  result,  this  method  of  calculation, 
especially  when  the  figure  is  irregular,  entails  a  considerable  amount  of 
labor  of  an  irksome  kind.  .Attempts  have  been  made  to  avoid  this  by 
cutting  the  figure  from  the  sheet  of  paper,  and  weighing  it  in  a  delicate 
balance  against  weights  consisting  of  parts  of  the  same  paper,  of  deter- 
minate sizes;  but  this  method,  at  first  sight  simple  and  practical^  is  ren- 
dered of  little  use  by  the  impossibility  of  obtaining  paper  of  unifonn 

*  From  th«  Glaigow  Practical  Mechanic*!  Journal,  December,  1851. 
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tticlmess  tbrongbout  the  sheet,  the  variation  of  thickness,  and  hence  of 
weight,  being  greater  than  the  amount  of  error  that  could  be  allowed  in 
the  results. 

The  instrument  inrented  by  Mr.  Sang,  of  Ktrkaldy,  represented  in  our 
perspective  figure,  indicates  the  area  of  any  figure,  however  irregular,  on 
merely  carrying  the  point  of  a  tracer  round  its  boundary,  and,  besides 
the  advantage  of  not  injuring  the  drawing,  it  possesses  that  of  speed  and 
accuracy.  A  frarae,  A,  carries  an  axle,  which  has  on  it  two  rollers,  B,  of 
equal  size,  and  a  cone,  C.  It  is  heavy,  so  that  it  maintains  its  parallelism 
on  being  pushed  along  the  paper.  The  sides  of  the  frame  are  parallel  to 
the  edge  of  the  cone,  and  are  fitted  to  receive  the  circumference  of  four 
friction  rollers,  R,  which  move  along  A,  and  cariy  a  light  frame,  F,  ter- 
minating on  the  tracing-point,  P,  to  which  the  handle,  H,  is  attached  by 
a  universal  joint.  The  frame,  F,  also  carries  a  wheel,  I,  which,  by  means 
of  a  weight,  is  pressed  on  the  surface  of  the  cone,  and  receives  motion 
from  it  as  the  tracer  is  carried  along  the  paper.  The  index-wheel,  I,  only 
touches  the  cone  by  a  narrow  edge,  the  rest  of  its  circumference  being 
of  smaller  diameter,  and  containing  a  silver  ring  divided  into  200  parts, 
which  are  again  subdivided  by  a  vernier  into  2000  parts.  The  value  of 
each  of  these  divisions  is  the  Yiu'h  part  of  a  square  inch;  so  that  one  turn 
of  the  wheel  represents  20  inches.  Another  index-wheel,  T,  moved  by  I, 
is  divided  into  five  parts,  each  of  which  represents  20  inches,  so  that  a 
complete  revolutinn  of  T  \-alues  100  inches.  The  eye-gla.^,  E,  assists  in 
leading  the  divi^ons  and  vernier. 


It  is  apparent,  from  the  construction  of  this  instrument,  that  if  the  tracer 
be  moved  forward,  it  will  cause  the  index  to  revolve,  not  simply  in  pro- 
portion to  that  motion,  hut  in  proportion  to  the  motion  of  the  tracer  mul- 
tiplied by  the  distance  of  the  edge  of  the  index-wheel  from  the  apex  of 
flfe  cone;  and  that  the  revolving  motion  of  the  index-wheel  will  be  posi- 
fire  or  negative,  according  as  the  tracer  is  carried  backwards  or  forwards. 
Hence,  if  the  tracer  be  carried  completely  round  the  outline  of  any  figure, 
on  arriving  at  the  end  of  its  journey,  the  index- wheel  will  show  the  alge- 
Inic  sam  of  the  breadth  of  the  figure  at  every  point,  multiplied  by  the 

inerement  of  the  distance  of  the  pomts  from  the  apex  of  the  cone;  that  is 

to  say,  the  area  of  the  figure. 
This  instrument  possesses  great  simplicity  of  construction.  Both  factors 

of  the  continuous  multiplication  are  directly  transmitted  from  the  motion 

of  t^  tracing  point  in  the  simplest  manner.  The  influence  of  the  elasticity 
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of  the  parts  of  the  machine  on  the  accuracy  of  its  indications,  may  be  di» 
covered  by  moving  the  tracer  a  second  time  over  the  boundary  of  the 
figure,  after  having  turned  the  whole  instrument  round  180°.  The  efiectf 
of  the  imperfections  in  the  mechanism  will  now  have  changed  signs,  anc 
one  of  the  results  will  probably  be  found  to  be  a  little  too  large,  and  th( 
other  a  little  too  small.  The  average  between  the  two  is  the  exact  area  a 
the  figure,  and  is  more  to  be  depended  on  than  the  results  of  measure* 
ments  made  by  scale  and  calculation  in  the  usual  way.  A  careful  operator 
in  using  the  platometer,  will  always  take  the  average  of  two  tracings  ic 
this  manner;  but  when  he  experiences  the  rapidity  with  which  this  maj 
be  done,  he  will  find  the  trouble  as  nothing  in  comparison  with  the  ha- 
rassing labor  of  calculating  by  scale  and  multiplication. 


Ruks  for  Solid  Mensuration.    By  Ellwood  Morris,  Civil  Enpneer. 

The  following  letter,  addressed  to  a  member  of  the  Institute,  is  published  with  the  cod 
sent  of  the  writer.  It  presents  to  our  readers  a  very  interestinji^  generalization,  and  it  i 
hoped  that  Mr.  Morris  may  soon  favor  us  with  a  theoretical  demonstration  of  his  applict 
tion  of  the  prismoidal  rule. 

Dear  Sir: — In  the  course  of  my  practice  as  a  Civil  Engineer,  the  fre 
quent  occasion  I  have  had  for  the  employment  of  the  ordinary  rules  o 
solid  mensuraiiony  naturally  drew  n)y  attention  to  their  redundancy  as  lai( 
down  in  the  books,  for  the  solution  of  particular  cases;  and  some  yean 
ago,  in  several  papers  published  in  the  Journal  qf  the  Franklin  Institute, 
on  the  application  of  the  ^^prismoidal  formula*^  to  the  mensuration  of  ex- 
cavation and  embankment,  I  pointed  out  the  fact,  that  this  formula  is 
the  fundamental  rule  for  the  mensuration  of  solids;  and  that  the  rules  of  the 
books  are  merely  particular  cases,  in  which,  by  the  elimination  of  cer- 
tain terms,  fewer  figures  are  required. 

Reflecting  then  upon  the  immense  mass  of  matter  necessary  to  be  com- 
mitted to  memory  by  the  modern  scholar,  it  occurred  to  me,  that 
it  would  be  much  better  to  teach  this  rule  alone  in  the  schools, 
than  to  burden  the  pupils'  minds  unnecessarily  w4th  a  host  of  special  rules, 
which  are  in  fact  particular  cases  of  the  ^^prismoidal  formuiaj'^  though 
rone  of  the  works  on  mensuration  have  ever  pointed  out  their  connexion 
and  dependency. 

Not  having  tnne  to  develope  this  matter  so  fully  in  scientific  language, 
as  to  command  the  attention  of  the  mathematicians  of  the  country,  and 
failing  then  to  enlist  the  interest  of  those  to  whom  I  mentioned  it,  I  had 
dismissed  the  subject  from  my  mind,  until  recalled  to  it  incidentally  by  a 
recent  conversation  with  yourself. 

Busied  at  the  present  moment  in  preparations  to  take  the  field  upon  an 
important  professional  service,  I  have  only  time  to  call  your  attentira 
to  a  number  of  leading  rules  of  solid  mensuration,  which  are  supe> 
seded  by  the  ^^prismoidal  formula;'*^  a  formula  in  itself  so  simple,  that  it 
may  be  committed  to  memory  in  five  minutes'  time,  by  any  child  of  ordi- 
nary capability. 

The  leading  rules  of  solid  mensuration  laid  down  in  the  books,  sepa- 
rate rules  being  given  for  each  solid,  are  the  following,  every  one  of 
which  may  be  superseded  by  the  ^^prismoidalformula.^^ 
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1.  To  find  the  solidity  of  a  Cube. 


2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 
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Parallelopipedon. 
Cylinders  and  Prisms. 
Cones  and  Pyramids. 
Frustum  of  Cone. 
Frustum  of  Pyramid. 
Wedge. 
Prismoid. 
Sphere. 


A  number  of  other  special  rules  are  given  for  the  solidity  of  spheroids, 
paraboloids,  and  other  solids  of  revolution,  their  spindles  and  segments; 
to  many  of  which  our  formula  is  also  applicable;  but  for  the  purposes  of 
this  communication,  it  may  be  sufficient  to  show,  by  actual  figures,  work- 
ing out  examples  of  the  most  unpromising  cases,  the  applicability  of  the 
^^fnsmMal  formula?^  to  compute  the  solidity  of  a  cone,  a  wedge,  a  spherej 
and  a  hemisphere,  I  may  here  mention,  that  its  accurate  application  to 
spheres  and  spheroids  (solids  of  curved  surface)  has  excited  the  surprise 
of  many  mathematicians,  who  were  prepared  to  admit  its  fitness  for  the 
mensuraition  of  right  lined  or  plane  bounded  solids. 


By  the  Special  Rules  of  the  Books, 

To  find  the  solidity  of  a  Cone. 
Rvi.E. — Multiply  the  area  of  the  base  by 
tlM  height,  and  one- third  of  the  product  will 
be  the  iolidity. 

Given. — A  cone  having  a 
diameter  at  the  base  of  3,  and 
a  height  of  6.  Qucr}-:  The 
ioUdity? 

2X«X-78M  =31416 
Mid.  diam.  6 


1. 


By  Prism oidal  Formula, 

The  Prismoidal  Formula  is, — Add  into 
one  sum  th^  areas  of  the  two  ends,  and  four 
times  the  middle  section  parallel  to  them; 
then  this  sum  multiplied  by  one-sixth  of  the 
height  will  give  the  solidity. 

In  the  case  of  the  cone  opposite,  the  di- 
ameter of  the  base  being  2,  and  of  the  mid 
section  1,  wcihave,  by  the  prismoidal  formula. 
Base,  2X2X-7854  —3-1416 

4timesmidsec    lxlX'7854x4  — 3-1416 


3)  18^8496  j  Top 
Solidity  =6-2832 


6 


««. 


-=Jht.  —I'X  6*2832 


Solidity, 


—  6-2832 


To  find  the  solidity  of  a  Wedge. 

Ruix. — To  the  length  of  the  edge,  add 
twice  the  length  of  the  back;  multiply  this 
lum  by  the  height  of  the  wedge,  and  then 
by  the  breadth  of  the  back:  one-sixth  of  the 
product  will  be  the  solidity. 

Given* — A  wedge;  length  of  edge  60,  back 
length— 20»  back  breadth»10,  height  100. 
Query:  Soiiditv? 

Length  of  edge,  —60* 

Twice  back,  20x2—40. 

^o.  

KM). 

100 


10,000 
10 


6)100,000 


Wedge — Solidity  by  priamoidal  formula. 
Area  of  base,  .  20X 10—200 

Four  times  mid  sec  40  X  ^X  ^—  800 

Top,  1.  .  —     0 


^-16|X  1000 
6  « 


Solidi^, 


16,666} 


SoBdifty— 16,6661 
Vol.  XXnC— Tbxbb  Bnxsi^— No.  4>-Ajpbxi,  1863. 
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We  'will  now  take  the  case  of  a  sphere,  to  which  nearly  all  mathema 
ticians  have  at  first  sight  denied  the  applicability  of  the  ^^prismoidal  fat 
mulay 


By  Special  Rula. 

To  find  the  solidity  of  a  Sphere. 

RuLt. — Multiply  tiie  cube  of  the  diameter 
by  decimal  -5236,  the  product  will  be  the 
solidity. 

Given. — ^A  sphere  of  a  diameter  or  axis 
in  length  —12.    Query:    The  soUdity  ? 
Then 
12X12X12X'5336  — 904-7806  solidity. 

SoUc 
Top 
Fourti 

Base 

By  Ptismoidal  Formubu 

lity  of  the  Sphere  opposite. 

—  0 
mes  mid  sec 

12X  12X*7S64X4— 452-390 

—  0 

45B-990 

BoUdity             — 9O4-780< 

Solidity  of  a  Hemisphere. 
Take  the  same  dimensions  as  in  the  sphere 
above,  and  we  have — 


Solidity  of  hemisphere 


2)904-78 
»452*39 


Solidity  of  a  Hemisphere. 
Diameter  of  mid  section  »>  10-S9 

Diameter  of  base  .  -■  12 

Height  or  radius  a>    6 

Then  by  Prismoidal  Formula — 
Area  of  base  «■!  13HM)7 

Four  times  mid  sec 

I0d92xl0-392X-7854X4   ->339-S73 

Top  wm      0 


452-369 


6 


Jht-^ 

Solidity  462*869 

The'difierence  in  the  last'decimals^  ovinf 
to  too  few  decimal  places  having  been  wed 
in  the  computation. 

For  the  sake  of  illustration,  it  is  not  necessary  to  go  any  furtiier,  and  I 
think  you  will,  on  examination,  admit  that  the  ^^prismoidal  ^ormM^ 
possesses  some  curious  and  usefid  properties;  and  that  its  adoption  in  the 
schools  in  teaching  solid  mensuration,  would  alleviate  materially  tbe 
tasks  of  the  scholar. 

Ptttsburgy  February  7, 1852. 


AMERICAN   PATENTS. 

Idet  of  Ameriean  Patents  which  issued  from  February  lOth  to  24My  1858,  («sdb« 
sive,)  with  Exemplijicatums  by  Chablbs  M.  Kbllbb,  late  Chief  Examiner «/ 
Patents  in  the  U.  S.  Patent  Office, 

16.  For  an  Improvement  in  Shoe  Brushes;  John  Jay  Adams,  Boston,  Msssadiuiittf) 
February  10. 

Claim ^—^l  therefore  claim  as  my  inysntion,  the  brush  as  constructed  substantiiDy  tf 
represented  in  figure  2,  and  as  aboTe  described;  that  is  to  say,  with  its  polishing  andbbde 
ing  bnstle$  airanged  enentially  as  exhibitad  in  tha  said  figure  and  as  above  •zplaiiMd*'' 
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16.  For  an  Impnmementin  Watth'Chain  Swivels/  Stmuel  Y.  b.  Arrowimith,  City  of 
New  York,  February  10. 

*'Tbe  natan  of  my  inyention  oontista  in  the  construction  of  a  twivel  with  the  rotating 
parts  concealed,  and  with  but  one  spring  to  operate  on  both  ends,  which  spring  passes 
ihriHigh  the  entire  centre  of  the  shaft." 

Claims — ''What  I  dain  as  my  invention  is,  let,  the  making  swivels  with  a  central  spring 
10  operate  at  both  its  ends  against  the  knuckles  of  the  joints,  and  for  closing  the  opening, 
wihwttntislly  as  described. 

'*3d.  In  combination  with  the  swivel  so  made,  I  claim  the  swivel  joint  made  substan- 
tisUy  as  described.'' 


17.  For  HoMt  Couplings  Albigence  W.  Gary,  Brockport,  New  York,  February  10. 

**The  nature  of  my  invention  consiiti  in  providing  a  spring,  clasp,  or  band,  of  any 
fuitable  material,  of  such  a  form,  that  a  part  of  one  or  both  ends  shall  extend  beyond  the 
{•Itre  of  fastening,  the  object  of  such  extension  being  to  secure  the  uninterrupted  pressure 
or  fi>ntrscting  force  of  the  dssp  around  the  entire  circumference  of  an  inserted  tube,  and 
thus  form  a  joint  which  shall  be  perfectly  water  tight  under  any  hydraulic  force  which  the 
hoff  ihsll  sustain." 

Claim. — '*!  do  not  daim  as  my  invention,  the  clasp  in  its  general  form,  or  as  made  to 
spring  and  used  with  a  screw;  I  claim  the  dasp  of  the  particular  form  above  described^ 
bving  a  part  of  one  or  both  ends  extended  beyond  both  places  of  fastening,  so  as  to  ex- 
trnd  the  contracting  pressure  directly  around  the  entire  circumference  of  an  inserted  tube, 
which  extension  I  claim  as  a  new  and  useful  improvement  on  all  clasps  or  bands  used  for 
coui>ling  hose,  with  which  I  am  acquainted." 


IS.  For  an  Improvement  in  Horse  Powers;  M.  H.  Cornell,  Feasterville,  Pennsylvania, 
February  10. 

Claim, — ^Having  thus  described  my  improved  horse  power,  what  I  claim  therein  as 
(specially  new  is,  the  method  of  regulating  the  motion  by  means  of  a  brake  worked  by  a 
i^oreraor  constructed  substantially  as  herein  described,  so  as  to  operate  the  brake  with  a 
tofce  which  increases  with  the  vclodty  of  the  machine,  until  the  motion  is  checked,  and 
(hen  instantly  release  the  brake,  so  that  no  unnecessary  labor  may  be  imposed  upon  the 
animals,  when  working  at  the  proper  speed." 


19.  For  an  Improvement  in  Mills  for  Grinding  Quartz f  Smith  Cram,  City  of  New 
York,  February  10. 

*'My  quartz  crusher  and  grinder  consists  mainly  of  a  horizontal  annular  trough,  and  of 
two  vertical  crushing  wheels,  which  are  caused  to  rotate  in  the  trough,  and  at  the  same 
tiiue  to  revolve  around  a  central  axis." 

Claim, — ^"What  I  daim  as  my  invention  is,  the  crushiBg  and  grinding  mill  herein  de- 
arribed,  consisting  of  a  trough  and  one  or  more  rotating  wheels,  the  acting  surfaces  of 
both  the  wheels  and  trough  being  formed  as  herein  set  forth,  so  that  the  former  will  run 
in  the  latter,  without  tendency  to  run  over  its  edges,  except  as  it  may  be  influenced  by 
Orntfifugml  force. 

**I  alao  claim  the  combination  of  a  double  ridged  wheel  rim  with  a  trough  of  correspond- 
ing form,  whereby  the  lumps  of  quartz,  or  other  substance  being  ground,  are  grasped  by 
the  wheel  in  its  rolling  between  the  angular  groove  or  furrow  contained  between  the  two 
ridgps,  and  being  thus  prevented  from  escaping  laterally,  are  crushed  upon  the  ridge  of  the 
trough  with  much  less  force  and  greater  effect  than  if  the  angular  action  of  tbe  ridges 
Was  counteracted  by  the  embedding  of  the  lumps  to  bo  crushed,  among  smaller  granular 
and  pulverized  partides,  which  is  slways  the  case  when  the  concave  or  inner  angle  is  be* 
low,  and  the  ccmvex  or  outer  angle  above,  which  is  the  converse  of  the  combination  to 
which  this  claim  refors. 

^I  likewise  daim  the  method  of  constructing  the  wheals  of  a  crushing  and  grinding 
mill,  of  ivmaraUe  sections,  substantially  in  the  manner  and  for  the  purpose  herein  set 
forth.'' 
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20.  For  an  Improved  Mode  of  Preventing  Collmona  on  Railroads/  Thomas  A.  Daviea, 
City  of  New  York,  February  10. 

<*The  nature  of  my  invention  coniists  in  applying^  to  a  locomotive  engine,  a  sound 
gatherer  with  an  ear  piece,  in  such  a  manner  that  any  extraordinary  noise  made  by  the 
approach  of  a  train,  or  by  a  steam  whistle,  or  any  known  way  of  making  a  great  noise,  is 
gathered  and  communicated  to  the  ear  of  the  engineer,  in  time  to  stop  his  engine,  or  train, 
as  the  case  may  be." 

Claim, — ^''What  I  claim  as  new  and  original  is,  the  application  of  a  sound  gatherer 
with  an  ear  piece,  to  a  locomotive  engine,  or  train  of  cars<,  arranged  substantially  as  aboTe 
described,  so  that  the  engineer  or  another  can  ascertain  by  sound,  the  approach  of  a  loco- 
motive or  train,  in  time  to  prevent  collision." 


21.  For  an  Improvement  in  Grain  Harvesters;  Byron  Densmore,  Sweden,  New  York,. 
February  10. 

"My  invention  and  improvements  consist  in  a  new  arrangement  for  raking  the  graii^^ 
from  the  machine;  likewise  in  a  new  arrangement  for  raising  and  lowering  the  machine  ^ 
to  vary  the  height  of  cut;  also  in  a  new  mode  of  hanging  the  sickle." 

Claim. — "What  I  claim  as  my  invention  is,  Ist,  the  combination  of  the  grooved  can:^ 
(M,)  and  reciprocating  lever  K*,  so  arranged  with  each  other  as  to  give  the  rake,  while  ism 
the  act  of  clearing  the  platform  of  grain,  an  increased  rapidity  of  motion,  as  compare-d 
with  its  backyvard  movement. 

"2d,  Controlling  the  motion  of  the  rake  by  means  of  the  combined  action  of  the  haiad 
(I,)  ratchet  (i,)  and  lever  R  as  set  forth. 

"3d,  The  arrangement  of  the  double  eccentric  (U,)  for  equalizing  the  power  of  tike 
spring  (wi,)  on  the  lever  K,  in  the  manner  described. 

"4th,  Forming  supports  for  the  vibrating  blade,  or  sickle,  by  the  plates  {fy  f,  f)  in  sec- 
tions separate  from  the  fingers,  to  prevent  choking,  as  described  and  represented." 


22.  For  an  Improvement  in  Shovel  Ploughs;  James  H.  Forman,  Sharon,  Alabama,  Feb- 
ruary 10. 

Claim. — "What  I  claim  is,  the  use  of  the  fulcrum  pin  rf,  and  adjusting  arrangement  of 
the  pin  e^,  in  combination  with  the  beam  and  stock  of  a  plough,  for  the  purpose  of  regu* 
iating  the  dip  of  the  ploughshare,  substantially  as  set  forth." 


23.  For  an  Improvement  in  Railroad  Switches;  Amos  Hodge,  Adams,  Massachusetts 
February  ICL 

Claim. — ^"I  claim  the  system  of  levers,  lock  bolt,  and  springs,  arranged  robstantiallj  as 
herein  described,  in  such  manner  that  the  switches  arc  always  locked  securely  in  the  pro* 
per  position  for  the  direct  passage  of  a  train  along  the  main  track,  unless  intentionally  un- 
locked and  shifted,  as  described,  and  when  shilted,  arc  automatically  returned  to  their 
position  in  the  line  of  the  main  track,  and  locked  there,  as  soon  as  the  force  by  which  thej 
were  shifted  is  withdrawn. 

"In  combination  with  the  above,  I  claim  the  system  of  jointed  levers,  wedge  blocks, 
sliding  bars,  dogrs,  dog  lever,  and  hook  ended  bar,  or  their  equivalents,  acting  substantitUr 
as  herein  described,  in  such  manner  that  the  switch  is  shifted  automaticaUy,  to  permit  t 
train  to  pass  from  a  branch  to  the  main  track,  and  is  maintained  in  such  position,  until 
the  last  car  has  passed  off  it,  when  it  returns  automatically,  to  restore  the  continuity  of 
the  main  track. 


24.  For  an  Improvement  in  Portable  Shower  Baths;  Ferdinand  Holm,  Brooklyn,  New 
York,  February  10. 

"The  nature  of  my  invention  consists  in  the  combination  of  a  force  pump,  with  a  box 
of  an  octagonal  or  other  suitable  form,  and  jointed  together  at  the  middle,  so  as  when 
closed  to  form  a  semi-octagonal  box,  to  hold  the  force  pump,  jets,  ctc.j  also  in  combining 
vith  the  box  or  bath  tub  when  opened,  a  series  of  leaves,  to  extend  the  area  of  the  tub  bf 
means  of  slides,  holding  the  edges  of  the  leaves  together,  in  one  continuous  nm»  to  pre* 
wcDt  the  spray  from  the  jets  wetting  the  floor." 
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Claim. — **'What  I  clainif  therefore,  ie,  the  use  of  the  box  or  tub,  for  a  portable  shower 
•ath,  made  in  two  halves,  in  combination  with  the  elide  C,  leaves  D,  D,  <&c.,  and  slide? 
jr,  G,  dec,  substantially  as  set  forth/' 

:5.  For  an  Improvement  in  Grass  Harvesters;  William  F.  Kelchum,  Buffalo,  Xew  York, 

February  10. 

Claim. — ^**HaTing  thus  fully  described  my  improvement,  wliat  I  claim  therein  as  new 
S  1st,  sustaining  the  rack  piece  D,  in  tlie  manner  set  forth,  by  ])rojecting  a  lieam  C,  from 
le  frmnie  above  the  grass  and  behind  it,  to  which  it  is  connected  by  the  rods  E,  as  herein 
ally  set  forth;  and  in  combination  therewith,  I  claim  the  shield  plate  G,  in  connexion 
rith  the  beam  C,  for  sustaining  the  rack  piece  D,  substantially  in  the  manner  and  for  tlie 
iirpose  above  described." 

6.  For  an  Improvement  in  Apparatus  far  Regulating  and  Measuring  the  Flow  of 
Gas;   Wm.  B.  Leonard,  City  of  New  York,  Februar}'  10. 

Claim. — **I  do  not  claim  the  indicating  apparatus  for  sho^wing  the  quantity  of  gas  or 
uid  consumed  in  a  given  time;  nor  do  I  conlinc  myself  to  the  use  of  any  particular  mode 
f  indicating  it,  as  it  may  be  performed  in  various  ways;  neither  do  I  confine  myself  to 
le  peculiar  form  of  clock  movement  or  mechanism  for  giving  motion  to  the  disk  F;  but 
rhai  I  do  claim  is,  1st,  the  employment,  for  the  purpose  of  regit>tering  the  flow  of  gases 
nd  fluids^through  an  aperture,  of  a  disk  F,  receiving  a  constant  rotary  motion,  at  an 
niform  speed,  and  giving  motion  to  a  wheel  J,  in  connexion  with  the  indicating  apparatus 
Jid  the  cock  B,  or  its  equivalent,  in  the  manner  herein  described,  to  wiU  the  wheel  J 
•fing  moved  further  from  or  nearer  te  the  centre  of  the  disk,  as  the  cock  is  opened  or 
■Idsed,  so  as  to  govern  the  speed  of  the  wheel,  and  consequently,  the  indicators,  according 
0  the  area  of  the  passage  through  which  the  gases  or  fluids  are  passing. 

**2d.  The  manner  of  stopping  the  clock  movement,  when  the  cock  or  faucet  is  shut  by 
he  arm  y,  on  the  spindle^ o,  being  operated  by  the  wheel  J,  and  the  lever/;,  substantially 
u  herein  shown. 

**3d,  The  manner  of  closing  the  valve  D,  and  shutting  off  the  gas  or  fluid,  when  the 
"lock  is  ion  down,  by  an  arm  >S,  on  a  spindle  r,  operated  by  a  spring  /,  and  held  back 
>T  a  lever  U,  stopped  by  suitables  catches,  and  released  by  the  unwinding  of  the  main 
•jving,  substantially  in  the  manner  herein  specified." 


7.  For  an  Improvement  in   Governors;  Epbr-aim  Morris,  City  of  New  York,  Febru- 

oiy  10. 

Claim. — *'Wbat  I  claim  as  new  is,  an  incline  or  inclines  between  a  hub  and  cylinder 
D  a  shaft,  in  combination  with  a  rensting  s])ring,  or  its  etjuivalent,  whereby  the  motion 
r  the  parts  due  to  the  compression  of  the  spring  or  its  equivalent  by  the  incUncs,  produces 
lotion  to  regulate  the  power,  in  proportion  to  the  resistance,  as  described." 

h  For  Improvemtuts  in  a  Quartz  Crusher;,  James  H.  Swett,  Boston,  Massachusetts, 
February  10.. 

*<The  nature  of  my  invention  consists  in  arranging  a  metallic  cylinder,  which  may  be 
fund  or  many  sided,  into  which  the  material  to  be  operated  upon  is  placed,  and  which 
IS  a  rotary  motion  in  one  direction;  and  passing  through  said  cylinder,  a  shaft,  carr>'iiig 
ly  aultabie  number  of  curved  arms,  which  have  a  rotary  motion  in  a  direction  contrary' 

that  of  the  cylinder,  and  which  catch  up,  carry,  and  throw  over  a  series  of  metallic 
lis,  bj  which  the  material  to  be  ground  or  crushed  is  operated  upon." 

Claim. — "  Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  therein 
I  new  is,  in  combination  with  a  cylinder  containing  the  quartz,  &c.,  and  rotating  in  one 
rection,  for  the  purpose  of  loosening  up  the  material  to  be  ground  or  crushed,  tho  curved 
tarn  arranged  upon  a  shaft  therein,  rotating  in  a  contrary  direction,  for  the  purpose  of 
itdiing,  carrying  up,  and  tlirowing  over  the  balls  by  which  said  material  is  ground  or 
ushed;  the  whole  being  arranged  and  combined  in  the  manner  and  £ot  the  purpose  herein 
lUy  set  forth." 

9.  For  an  Improvement  in  Seed  Planters;  Edward  Wicks,  Bart,  Pennsylvania,  Febru- 
ary 10. 
^y  inTention  consists  in  so  constructing  the  several  distributing  wheels,  with  moiuble 
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adjuncts  or  slides,  through  which  the  supply  is  received  by  the  wheeU,  ts  that  any  latoi, 
motion  or  play  of  the  carrying  shall  will  not  be  attendant  with  the  usual  fiiction,  or  im 
peding  contact,  that  the  distributing  wheels  now  are  subject  to  upon  the  sides  of  the  apa 
tures  through  which  the  grain  is  fed" 

Claim. — "I  do  not  claim  exclusively  causing  the  distributing  wheel  (constructed  wft] 
cog^  mi  teeth  as  described)  to  enter  tlic  body  of  tlie  hopper,  as  such  has  already  been  done 
but  what  I  do  claim  aa  my  invention  is,  the  employment  of  a  slide  D,  or  its  equivalent 
through  which  the  distributing  wheel  works^  and  tliat,  by  being  movabLo»  operates  to  avoii 
friction  of  the  wheel  upon  the  sides  of  the  aperture,  (communicating  wilh  the  hopper,)  a 
liable  to  be  produced  by  the  play  of  the  shaft  upon  which  the  distributing  wheel,  C,  i 
hung,  essentially  as  herein  represented  and  specified.'' 


30.  For  nn  Improvtment  in  Proceaaesfor  Diaaolving  Gold;  Charles  F.  Spieker,  Cityo 
New  York,  February  10;  ante-dated  August  10,  1851. 

Claim. — '*Whftt  I  claim  now  as  my  invention  is,  the  separating  of  gold  from  its  ores 
sands,  or  mixtures,  in  suitable  apparatus,  by  the  use  of  free  chlorine  gas,  wh£n  absorbed 
by  water  alone,  or  by  water  in  combination  with  an.  alkali,  or  an  alkaline,  earthy,. or  metallic 
cliloride,  containing  an  excess  of  chlorine,  as  set  forth  in  the  specification." 


31.  For  an  Improvement  in  Bailroad  Car  ^raAre^/.  Birdsill  Holly,  Assignor  to  S.  Hewit, 
£.  S»  Latham>  B.  Holly,  and  A.  Downs,  Seneca  Falls,  New  Vork,  February  10. 

Claim. — *'What  I  claim  as  my  invention  is,  the  fixed  and  sliding  rubbers  upon  tlie 
adjacent  axle  of  a  railroad  car,  in  combination  with  the  intermediate  cog  wheels;  the  whole 
arranged  and  operating  substantially  as  herein  set  forth." 


32.  For  an  Improvement  in  Excavating  and  Dredging  Machinea;  Calvin  Willey,  Jr., 
Chicago,  Assigfnor  to  C.  AVilley,.Jr.,  and  Urial  Walker,.  Babcock's  Grove,  Illinoii, 
February.  10. 

Claim. — "Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  therein 
as  new  is,  1st,  so  arranging  the  frame  upon  which  the  endless  chains  carrying  the  ploughs  tod 
buckets  are  supported  and  carried,  as  to  aHow  said  ploughs  and  buckets- to  work  outside 
»f  tliR  line  of  said  frame,  and  thereby  to  sink  to  any  (icsired  depth,  without  liability  efthe 
, frame  resting  upon  the  bank  to  be  removed,  and  limiting  the  depth,  to  which  the  cutten 
may  sink,  as  herein  described. 

**2d,  I  claim  so  connecting  the  machinery  for  raising  and  lowering  the  frames  carrying 
the  ploughs  and  buckets,  with  the  driving  power  of  the  machine,  that  the  buckets  may  be 
lowered  automatically,  in  such  proportion  to  the  motions  of  the  other  parts  of  the  macbioe, 
as  the  character  of  the  bottom  to  be  excavated  may  demand,  in  manner  and  for  the  pnr^ 
pose  substantially  as  described." 


33.  For  an  Improvement  in  the  Conatrueiion  of  Grate  Bai^  for  FumaeeM;  Fnoik 
Armstrong,  New  Orieans,  Louisiana,  February  17  ;ante-dated  August  1^7, 1861. 

67atm.p— **What  I  claim  as  new  and  of  my  invention  is,  the  form  and  construction  of 
the  grate  bars  for  furnaces  having  jogs,  a,  in  the  blade  of  the  bar.  A,  extending  from  the 
lower  line  or  edge  of  the  bar,  up  to  the  level  of  the  lower  line,  C,  of  the  extension,  througk 
the  fire  front,  thereby  securing  the  advantage  of  having  said  grate  bars  held  perman»tlf 
in  their  required  position,  by  the  said  jogs  touching  each  other,  and  at  the  same  tins 
leaving  all  that  section  of  the  openings  above  the  jogs,  free  for  the  admission  of  a  poker 
between  the  bars,  to  remove  any  solid  matter  produced  from  the  combustion  of  the  fixV 


31.  For  an  Improvement  in  Pumps,-  Abel  Barker,.  Honesdale,  Pennsylvaiiia,  Febi- 
ary  17. 

Claim. — ^^^What  I  claim  as  my  invention  is,  the  combination  and  arrangement  of  the 
two  barrels,  A  and  B,  and  the  pistons,  £  and  F,  in  such  a  manner  that  the  water  shall 
How  down  through  the  lower  barrel,  and  up  through  the  ut)per  barrel,  thereby  enablinf 
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one  piston  to  act  in  descending,  and  the  other  in  ascending,  for  the  purpose  of  producing 
a  constant  flow  of  water,  substantially  in  the  manner  herein  described. 

**\  also  claim  the  peculiar  construction  of  the  lower  piston,  F,  by  which  its  valve  allows 
the  water  to  pass  downward,  and  closes  by  its  own  weight,  either  with  or  without  mag- 
Dt^tizing,  subctantially  in  the  manner  and  for  the  purpose  herein  decsribed." 


Co.  For  an  Improvement  in  Explosive  Compositions  for  Blasting  Rocks;   Edward 
Callow,  London,  England,  February  17;  patented  in  England,  August  6,  1850. 

Claim, — "What  I  claim  as  my  invention  is,  the  explosive  compound  herein  described; 
kt  I  would  have  it  understood,  that  some  of  the  materials  mentioned  as  component  parts 
in  my  improved  explosive  compound,  have  been  used  before  l)y  pyrotechnists  and  others, 
in  the  manufacture  of  various  ^re-\^ork8;  and  that  as  regards  such  use,  I  do  not  claim  any 
thin;  in  my  invention,  except  so  far  as  regards  the  combination  I  have  given,  and  for  tho 
purposes  also  mentioned. 

"The  shape  and  material  of  the  cartridge  cases  have  nothing  to  do  with  my  invention, 
they  beinc:  optional  with  the  party  using  them.  I  have  only  given  drawings  of,  and  de- 
scribed what  1  have  found  to  be  tlie  most  convenient  for  the  purpose.* 


»r 


3fi.  For  an  Improvement  in  Fences;  John  Card,  Gainesville,  New  York,  February  17. 

Claim. — "What  I  claim  as  my  invention  is,  the  construction  of  the  posts  in  pairs,  and 
thrir  combination  with  the  rails,  in  such  a  manner  as  to  render  the  fence  strong  and  firm, 
by  balancing  the  weight  of  the  fence,  by  its  construction  as  herein  above  described,  upon 
earh  side  equally  of  the  centre  of  each  pair  of  posts,  and  securing  at  the  same  time  the 
advantages  of  a  straight  fence,  and  of  posts  standing  upon  tho  surface,  and  secured  froin 
decav. 

'*!  do  not  claim  as  my  invention  the  construction  <^  the  posts  as  herein  above  described, 
either  singly  or  in  pairs;  but  the  combination  of  the  advantages  above  mentioned,  as  sub- 
^tiintially  described  in  thia  specification,  and  as  above  claimed  by  meJ' 


37.  For  Improvements  in  Railroad  Gates;  Egbert  P.  Carter,  Yorkshire,  New  York, 
February  17.. 

"The  nature  of  my  invention  consists  in  so  constmcting  rail  gates,  to  be  opened  and 
IkM  open  by  the  action  of  the  cars  in  passing,  as  that  the  gate  shall  swing  upward  in  the 
vt  of  a  circle,  from  an  axis  in  the  centre  of  the  hub  of  the  gate,  by  means  of  a  shaft, 
which  the  passing  train  first  rotates  and  then  holds  fixed,  thus  avoiding  the  necessity  of 
Iu\ing  any  portion  of  the  apparatus  to  sink  below  the  level  of  the  track,  which  is  liable  to 
Income  inoperative  by  snow,  ice,  &c." 

Claim. — "Having  thus  fully  described  my  invention,  what  I  claim  therein  as  new  is, 
^  method  herein  described  for  balancing  a  railroad  or  other  gate,  viz:  by  means  of  a 
spring,  coiled  around  a  stationary  axis,  to  which  it  is  attached  by  one  end,  the  other  end 
Wing  attached  to  the  disk  which  forms  the  hub  or  centre  of  the  gate  turning  on  said  axis, 
ctiUtantially  as  herein  described. 

**!  also  cltdm  the  use  of  the  rock  shafl,  provided  with  the  cam  ledges  and  straight  ledge, 
to  be  operated  upon  by  the  wheels  of  the  passing  train,  and  the  cams  for  winding  up  tha 
chains  which  draw  up  the  gates;  the  whole  being  arranged  in  the  manner  and  for  the  pur- 
poae  herein  aubftantially  act  forth  and  shown." 


^>  For  Improffeme9it$  in  Machinery  fop  Making  Chains;  John  M.  Crawford,  New 
Castle*  Pennsylvania,  ^bruary  17. 

'The  natare  of  my  improvement  consists  in  a  certain  new  and  useful  combination  and 
*irangement  of  mechanical  devices,  which  operate  successively  upon  the  wire  or  rod, 
(previonsly  heated  to  a  welding  heat,)  catting  a  piece  therefrom  of  the  proper  length  to 
^>nn  the  link,  bending  the  same  to  a  semi-oval  or  U  shape,  lapping  the  ends  and  welding, 
^m  together;  and  thus  form  the  link,  and  deliver  it  upon  a  vibrating  suspending  arm,  on 
^kich  it  is  torned,  and  earned  to  a  seat,  from  which  (seat)  it  is  dispfaced  by  the  formation 
^dw  socoeeding  link;  there  being  required  during  the  operation  of  the  machine,  but  one 
'^dant  to  lecd  the  wire  or  rod  in  the  machine." 

C^'m  ^—^HftTing  thus  described  the  construction  and  operation  of  my  maclilae  lot 
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making  chain,  I  wisli  it  to  be  understood,  that  I  do  not  claim  to  be  tho  original  inventor 
of  "the  combination  of  the  parts,  movements,  and  operations,  in  one  machine,  wljich  are 
required  to  make  jack  chains  by  one  process  from  straight  wire,  after  it  is  cut  off  in  suit- 
able lengths,  to  the  finished  chain;"  nor  do  I  claim  "the  stud  pin  with  a  recess  in  it,  as  a 
mandrel,  around  which  the  bow  of  a  iimk  is  bent,  while  the  bow  of  another  link  is  held  in 
the  recess,  thereby  forming  a  continuous  chain;''  nor  do  I  claim  a  partly  revolving  man- 
drel, with  a  stud  pin  and  nipi)er,  and  other  appendages,  for  bending  the  last  bow  of  each 
link,  as  combined,  used,  and  constituting  part  of  a  machine"  already  patented. 

"But  what  I  do  claim  as  new  and  of  my  own  invention  is,  1st,  The  combination  of  the 
welding  dies,  K  K',  with  the  swage  N,  for  welding  or  uniting  the  lapped  ends  of  the  link, 
and  dropping  the  latter  upon  the  suspending  arm,  S^,  the  advance  of  the  die,  R,  moving 
the  link  to  the  face  of  the  swage,  where  the  operation  of  welding  is  performed.  , 

**2d.  Attaching  the  vibrating  arm,  S^,  to  the  bed,  t^;'^,  of  the  die,  R*,  and  operating  thc^ 
same  in  such  manner  as  to  receive  the  finished  link,  and  sus]>end  the  same  in  a  yositioc^ 
to  be  seated. 

"3d,  The  combination  of  the  slide  l)ar,  V,  turning  lever,  \V,  and  cros»bar,  g^t  construcfc.^ 
cd  and  arranged  as  described  and  represented;  the  said  bar,  Y,  and  lever,  W,  operating  to 
turn  and  push  the  Anished  link  into  its  scat. 

"4th,  The  link  seat,  O,  attached  to  the  lever^y,  beneath  the  swage,  N,  for  receiving  tbie 
fmished  link  from  the  suspending  arm,  S^  and  holding  the  same  until  the  wire  or  rod  for 
the  succeeding  link  is  fed  into  the  fmished  link,  cut  olV,  bent,  and  ready  to  be  welded. 

"5th,  The  employment  of  the  curved  holding  lever,  Z,  attached  to  the  lever,  j,  in  com- 
bination with  the  pendant  cam  bars,  4  and  5,  short  pendant  arm,  9,  am,  Y,  pin,  3,  and 
spring  bar,  X,  constructed,  arranged,  and  operating  as  described;  whereby  the  6nished  link 
is  held  in  its  seat  and  liberated  therefrom  simultaneously  with  the  advance  of  the  die,  J?, 
to  fmish  the  succeeding  link. 

"6th,  The  combination  of  the  spring  bar,  X,  with  the  shear  cutter,  L,  whereby  the  pen- 
dant cam  bars,  4  and  5,  are  attached,  through  the  pin,  3,  and  springs,  8  8,  t9  hold  or  relifTe 
the  arm,  Z,  from  the  seated  link,  as  described  and  shewn  in  the  drawing^. 

"Finally,  I  claim  making  the  grooves,  b  ^*,  in  the  bed  dies,  J  J ',  slightly  oblique  to  Iheir 
faces,  for  the  purpose  of  canting  the  ends  of  the  rod  or  wire,  so  as  to  allow  them  to 
when  bent  by  the  levers,  P  P,  as  described," 


39.  For  an  Improvement  in  Bran  Dusters,-  Lewis  Fagin,  Cincinnati,  Ohio,  February  17. 

Claim . — "Having  thus  fully^  clearly,  and  exactly  described  the  nature,  construction,  and 
operation  of  my  improvements  in  the  flour  bolting  and  bran  dusting  machine,  what  1  claim 
therein  as  new  are,  1  st.  The  arrangement  of  the  vanes  in  the  blast  cylinder,  subatantiaily 
as  described  in  the  specification  and  illustrated  by  the  diagram,  fig.  6,  whereby  I  attain  a 
free  escape  for  the  blast,  and  effectually  prevent  the  accumulation  of  flour  within  the  blast 
cylinder,  and  thus  keep  the  cylinder  truly  balanced  on  its  shaf\  or  axis. 

"2d,  The  insertion  oi  vertical  rows  of  beaters  on  each  rib  of  the  bolting  cylinder,  aad  on 
the  vanes  (No.  2)  of  the  blast  cylinder,  fron^  top  to  bottom,  for  the  purpose  of  beating  the 
ofial  at  each  successive  cib  and  vane,  and  preparatory  to  each  jet  of  blast,  substantially  as 
described." 


40.  For  an  Improvement  in  Bran  Dusters;  Abel  Hildreth,  Newark,  Ohio,  Febniaiy  17. 

Claim. — "What  I  claim  as  my  invention  is,  the  arrangement  and  combination  of  the 
several  parts  of  a  bolt  or  bran  duster,  in  such  manner  that  the  draft  generated  by  ths  rota- 
tion of  the  beaters  within  the  bolting  screen  shall  act  as  a  conveyor  or  elevator,  for  the 
purpose  of  transferring  the  bran  or  meal  from  any  portion  of  the  mill  to  the  boltiag  or 
dusting  apparatus,  and  shall  at  the  same  time  cool  the  bran  or  meal  thus  conveyed* 

"I  also  claim  the  scouring  apparatus  herein  described,  consisting  of  a  series  of  pain  of 
toothed  disks,  arranged  in  vertical  order  above  each  other,  at  such  distances  apart  as  will 
admit  of  the  free  passage  of  the  meal  or  bran  between  them,  alternately  from  tiie  centre  to 
the  periphery  between  the  disks  of  each  pair,  lind  from  the  periphery  to  the  centre  between 
the  pairs  of  disks. 

"I  likewise  claim  the  method  herein  described,  of  shielding  the  current  of  mixed  air  and 
meal  or  bran  from  the  centrifugal  action  of  the  revolving  disks,  by  means  of  stationaiy  £»* 
phragms,  arranged  as  herein  set  forth." 
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II.  Fbr  Impravement$  in  Stop  Moii&ru  of  Lo^ms^  Lora  B.  Hoit,  Millbary,  Maatacho* 
setu,  Fehruary  17. 

"The  natoie  of  my  inTention  consigts  in  providing^  a  sprinip,  vhich  is  acted  opon  by  the 
athe,  or  a  acrew  in  it,  to  traverse  a  slide,  and  cause  the  belt  that  propels  the  loom  to  bff 
hiawip  upon  the  toose  pnllcy,  and  stop  the  loom  when  the  wefl  breaks  or  runs  out;  there- 
ij  dispensing  with  the  lever,  cam,  and  stud  upon  which  the  lever  vibrated;  and  in  appljing 
I  ipnng  or  ita  eqnivalf*nt,  to  act  upon  the  prongs  of  the  lever,  which  has  a  catch  upon  it, 
10  as  to  raise  said  catch  when  the  shuttle  is  in  the  box  at  the  opposite  end  of  the  lathe." 

Claim. — ^ What  I  claim  as  my  invention  is,  1st,  The  forked  lever,  g^,  and  spring,  m , 
onstracted  and  arranged  substantially  as  herein  described,  in  combination  with  the  grid, 
or'pins,  i  i  i,)  and  slide,  by  to  release  the  slide  when  tlie  weft  is  properly  drawn  across  the 
:rid;  and  to  tra\er8e  it,  to  stop  the  loom  when  the  shuttle  ceases  to  draw  the  weft  acros» 
aid  grid. 

**Sd,  Is  the  spring,  7,  or  its  equivalent,  to  stop  the  prengs  of  the  lever,  g^  and  raise  the 
«tch,  fi ,  so  as  not  to  stop  the  loom  when  the  shuttle  is  in  the  box  at  the  opposite  end;  the 
laita  being  arranged  substantially  as  herein  described." 


«.  Pof  a  Meter  for  Steam  Boilers r  WUliam  H.  Lindsay,  City  of  Now  York,  Febru- 
ary 17. 

Claivk^^-^'l  do  not  claim-  the  special  use  of  a  plunger,  piston,  or  pistons,  poppet  valves, 
Br  well  known  cocks,  the  same  bring  long  known  and  used :  but  what  I  do  claim  as  my 
invention,  as  constituting  a  new  and  useful  improvement  in  the  conntruction  and  operation 
Bf  a  fluid  meter,  is,  the  means  herein  set  forth,  for  maintaining  the  feed  to  the  boiler,  &.C., 
and  the  closing  or  cutting  olf  the  communication  to  and  from  the  meter,  in  caso  of  accident, 
or  from  other  causes,  arranged  and  operating  for  the  purpose  and  with  the  intent  substan- 
tially as  described." 

13.  For  an  Improvement  in  Steam  Boilers;  James  Millholland,  Reading,  Pennsylvania, 
February  17. 

•*The  object  of  my  invention  is  to  protect  the  fire-box  from  over  heating,  and  at  the 
ame  time  to  insure  the  most  thorough  aud  complete  combustion  of  the  coal  burnt  therein." 

Claim. — **IIaving  thus  described  my  improvements  in  loconiotivc^s  boilers,  what  I  claim 
berein  as  new  is,  the  contracted  grate  in  the  fire-box,  in  combination  with  a  supplement- 
ly  chamber  of  combustion,  supplied  with  air,  and  situated  at  a  point  intermediate  between 
hie  fire-box  and  smoke-box,  which  is  connected  with  the  former  and  the  latter  by  flues,  in 
be  manner  substantially  as  herein  described." 


4.  For  an  Improvement  in  Grain  and  Grass  Harvesters, -  Sobert  T.  Osgood,  Orland^ 

Maine,  February  17. 

Claim, — "What  I  claim  as  my  invention  is,  the  manner  of  placing  the  toggle  joint 
nirhase,  fig.  4,  (with  the  transverse  acting  joint,  V,)  upon  the  end  of  the  cutter  arm,  fig. 
,  to  act  in  conjunction  with  the  other  machinery,  giving  it  as  it  were  a  double  purchase, 
y  hanging  the  sweep  so  that  the  ann  of  the  crank  will  be  horizontul  or  parallel  with  the 
aggie  joint  when  straight,  and  giving  the  cutters  its  double  motion,  by  acting  above  and 
•low  this  line.  When  the  crank  or  hand,  0,  is  up,  the  purchase  is  at  the  upper  end  of  the 
weep;  when  halfway  down,  it  is  at  the  lower  end  or  Joint,  varying  like  a  circular  or  screw 


*i 


IS.  For  an  Improvement  in  the  Feeding  Apparatus  for  a  Grain  Thresher ;  William 
R.  Palmer,  Elizabeth  City,  North  Carolina,  Febmary  17. 

Claim. — ^  What  I  claim  as  my  invention  is,  the  method  herein  described  of  preventing 
isddents  to  the  feeder  of  a  threshing  machine,  by  interposing  between  him  and  the  cylin- 
te  a  roller,  or  the  equivalent  thereof,  which  is  arranged  across  the  throat  of  the  machine, 
^  is  supported  and  guided  substantially  in  the  manner  and  for  the  puiyoset  herein  set 
fctdk" 
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46.  For  aa  Improvement  in  Banding  PuUieSf  Robert  W.  Parker,  Roxbuiyt  MaMachn- 
sette,  February  17. 

*<Tbe  nature  of  mj.  invention  consists  in  driving  circular  saws  or  other  machineiy  by  a 
peculiar  arrangement  of  a  belt  and  pullies,  by  which  tho  main  driving  pulley  is  made  to 
pinch  the  band  at  the  points  in  the  intermediate  pullies  with  any  desired  force;  macb  of 
the  friction  attendant  upon  the  ordinary  mode  of  driving  saws  and  echer  machinery  is  dis- 
pensed with,  the  arrangement  is  more  economical,  and  it  is  more  sunple,  and  a  giealer 
effect  with  the  same  expedition  of  the  power  is  obtained." 

Claim, — '^Having  thus  described  the  nature  and  operation  of  my  inventioa^  wliat  I 
claim  as  new  is,  arranging  the  driving  pulley,  B,  in  reference  to  pullies,  £  and  Fy^Mit  the 
band  passing  over  these  pullies  is  not  only  pressed,  with  any  desired  force,  agpaiast  the 
periphery  of  the  driver,  B,  but  is  also  pinched  between  the  pullies,  B  £,  and  B  F»  they 
operating  upon  the  band  as  feed  rollers,  substantially  in  the  manner  herein  desdibed." 


47.  For  Improvements  in  Capstans;  Peter  Roberts,  City  of  New  York,  Fcbr»ary  17. 

"The  nature  of  my  invention  consists  of  a  new  combination  of  mechanicarl  elementst 
arranged  within  the  Imse  of  a  machine,  known  by  the  following  names,  viz:  capstan,  wind- 
laaH,  or  heaver,  as  commonly  used  on  shipboard;  the  object  of  which  arrangement  is  the 
continuous  winding  motion  of  that  psfft  called  the  head,  (upon  which  the  rope  or  chain  is 
wound,)  while  the  levers  or  heavers  are  caused  to  move  alternately  backwards  and  for* 
wards." 

Claim* — ^^'Wliat  I  claim  as  my  invention  is,  the  conbination  of  the  following  mechsni- 
cal  elements,  viz:  the  vibrating  tamblcrs  acted  upon  by  handspikes;  the  slide,  D,  with 
its  racks;  the  cog  wheels,  P  and  Q,  the  former  formed  also  with  ratchet  teeth;  the  ratchet 
wheel,  6,  and  its  hollow  shafY;  the  pawls,  M  and  N;  the  whole  arranged  within  the  base, 
B,  and  with  respect  to  each  other,  and  acting  substantially  as  described." 


48.  For  an  Improvement  in  Rotary  Cultivators;    Pleasant  E.  Royse,  New  Albany, 
Indiana,  February  17. 

'*The  chief  point  of  my  invention  consists  in  a  peculiar  construction  of  the  chisel  bevel 
cogs  on  the  driving  wheels,  for  taking  and  maintaining  a  firm  hold  of  the  ground,  the  cha- 
racter of  which  will  be  apparent." 

Claim, — "I  am  aware  that  most  of  the  parts  contained  in  this  description  of  my  im- 
proved machine  are  not  in  themselves,  separately  considered,  novel;  but  that  they  have, 
singly  or  more  or  less  connectively,  in  similar  machines,  or  others  for  a  different  purpose, 
been  employed,  patented,  or  used;  such  as  the  front  running  wheel,  D,  in  ploughs  and  cul- 
ti\'ators  driving  wheels,  A  A,  having  spurs,  in  various  locomotive  machines,  chain  belti 
and  wheels,  for  communicating  motion,  revolving  shares  in  harrowing  machines;  also,  in 
harvesting  and  other  machines,  the  curved  slots  and  specified  appliances,  for  raising  and 
lowering  the  shaft,  without  afibcting  the  stretch  of  the  belt  or  belts. 

**I  therefore  do  not  claim  as  new  any  of  these  parts,  separately  considered,  or  irrespec- 
tive of  the  manner  or  form,  in  which  I  propose  in  combination  to  apply  them  for  the  pa^ 
|)oecs  and  to  produce  the  advantages  specified. 

*'But  what  I  do  claim  as  my  invention  is,  the  construction  of  the  teeth  on  the  main  or 
driving  wheels  of  a  chisel-formed  bevel;  that  is  to  say,  one  face  being  a  continuation  of  tho 
line  or  plane  of  the  radius  of  said  wheel,  while  the  other  face  is  beveled,  to  meet  it  at  an 
angle  somewhat  less  than  forty-five  degrees,  for  the  purpose  of  striking  into  and  taking  a 
firm  hold  of  the  ground,  in  the  manner  and  for  the  purpose  set  forth." 


49.  For  an  Improvement  in  Weighing  Machines;  William  and  Thomas  Schii^y,Citj 
of  New  York,  February  17. 

Claim, — ^^'What  we  claim  as  our  invention  is,  the  employment  of  the  method  or  DM' 
thods  of  securing  the  lever  or  levers  connected  wtth  the  platform  by  means  of  a  stop  or 
brake,  to  hold  the  platform  substantially  as  described,  when  this  is  combined  with  the  pen- 
dulous scale  or  balance,  and  the  apparatus  for  registering  the  extent  of  motion  of  the  •i' 
pendulous  scale  or  balance,  substantially  as  specified;  by  means  of  which  combination  w< 
are  enabled  to  register  accurately  the  weight  of  bodies  that  roll  or  slide,  or  are  thrown  on 
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>  tbe  phitibmi,  and  prerent  the  apparatus  from  registering,  in  addition  to  the  actual  weight, 
m  momentum  of  the  descending  weight  of  the  body  to  be  weighed. 
"And  we  also  claim  the  employment  of  the  mechanism  which  registers  the  number  of 
Wghings,  substantially  as  specified,  when  this  is  combined  with  the  pendulous  balance 
r  ita  equivalent,  and  its  register  for  registering  the  sum  of  the  weights  weighed  by  the 
mdulous  balance,  substantially  as  described,  whereby  an  accurate  register  is  kept,  not 
ily  of  the  number  of  articles  which  have  been  weighed,  but  also  of  the  whole  weigltt  of 
iut  has  been  weighed,  as  it  is  often  important  to  ascertain  not  only  the  sum  of  the  things 
dgbed,  but  also  the  number  of  articles  which  make  up  that  sum." 

)•  For  an  Improvement  in  Spoons  for  Administering  MeeUcinedi  J.  C.  Taylor,  West 
Liberty,  Ohio,  February  17. 

Claim. — "What  I  claim  as  my  invention  is,  the  particular  construction  of  my  spoon 
itk  a  sliding  bottom,  and  a  piston  slide,  exactly  fitting  the  cavity  of  the  spoon,  and  the 
liding  rod,  so  arranged  that  it  may  be  slid  in  at  the  same  moment  that  the  slide  tongue 
r  bottom  is  drawn  out,  thereby  quickly  emptying  the  spoon  of  its  contents. 

**I  do  not  claim  that  my  spoon  should  be  a  graduating  or  measuring  spoon,  but  merely 
or  administering  medicines  already  graduated  by  a  physician. 

*I  claibi  also,  that  my  spoon  will  secure,  from  its  arrangement,  the  advantage  of  jirc- 
cning  the  teeth,  and  administering  all  the  medicines  graduated  by  the  physidan,  a  dilfi- 
nky  often  experienced  in  treating  children." 

51.  For  Improvements  in  Knitting  Machines/   Timothy  Bailey,  Ballston  Spa,  New 
York,  Febmaiy  24. 

Claim* — ''What  I  claim  as  my  invention  is,  Ist,  Releasing  the  hanging  plates.  A*,  from 
dM  lever,  Q*,  by  the  inclined  projections,  6,  as  they  are  drawn  up,  so  as  to  let  the  uprights, 
a^tnd  lever,  U,  raise  the  locking  bar. 

**id.  The  combination  of  the  catch,  n,  (fastened  to  the  upright,  m,)  spring,  V,  lever,  U, 
operated  by  the  groove,  E,  in  the  curve,  to  raise  the  locking  bar,  so  as  to  allow  the  slur  to 
operate  and  depress  the  sinkers,  to  divide  the  loops  and  form  the  stitches;  and  to  raise  the 
leier,  Q^  so  as  to  be  caught  by  the  lip,  4,  upon  the  plate,  k,  to  lock  down  the  locking  bar." 


51  For  an  Improffement  in  Cast  Iron  Car  Wheels;  Albert  G.  Bristol  and  Joel  C.  Jack- 
■OB,  Rochester,  New  York,  February  24. 

Claims — "What  we  claim  as  our  invention  is,  the  making  of  car  wheels  with  double 
Ittea,  extending  from  the  hub  to  the  tread;  the  plate  forming  the  face  of  tho  wheel  to  be 
li^tlj  curved  backwards,  so  that  a  section  of  it  through  the  centre  shall  present  a  very 
■t  arch,  whose  extremities  abut  against  the  rim  of  the  wheel;  the  back  plate,  as  it  spreads 
flm  the  hub,  to  be  curved  in  the  same  direction  as  the  front  plate,  but  as  it  approaches 
0  tread  to  be  gradually  depressed  at  equal  intervals,  till  it  meets  the  front  plate;  to  be 
lOfl  thrown  into  a  fold  or  plait,  forming  two  walls  of  a  triangular  cavity,  of  which  the 
ihd  sdde  is  made  by  the  face  plate,  and  in  this  form  to  be  continued  till  it  meets  and 
sites  with  the  tread;  the  whole  to  be  in  the  manner  and  form  substantially  as  shown  in 
le  accompanying  drawings." 

t.  For  a  Duplex  Eccentric  Valve  Motion;  John  J.  G.  Collins,  Chester,  Pennsylvania, 
February  24. 

C&um^-^' What  I  claim  is,  the  employment  of  cogs  on  or  to  eccentrics  wheels,  for 
IJviiig  motion  to  eccentrics  or  their  equivalents,  on  a  second  motion,  in  combination  with 
ha  guard  or  firaming  attached  to  the  clips  or  straps  of  the  driving  eccentric,  and  so  formed 
tad  arranged  aa  to  unite  both  vibrating  motions  derived  from  the  driving  and  driven  eccen- 
tan  into  one  motion,  for  working  the  slide  and  other  valves  of  steam  engines,  in  the  man- 
Mr  and  for  the  puipoae  aa  ^ecified." 

IL  For  an  ImpfWftmint  in  Straw  Cutters/  Absalom  B.  Earle,  Oneonta,  New  Yoric, 
FefaraaiyM. 

CJb'm^ — ^'What  I  claim  in  the  foregoing  am  new  is,  the  method  of  cutting  vegetable 
wiNtncet,  hy  a  combined  chopping  or  percoisive  and  shearing  cut,  produced  Yi^  ineana 
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of  stationary  kniv^eg  at  the  mouthi  of  the  feeding  troughs,  moving  knivei  carriied'dn  an 
oscillating  lever  and  revolving  tappets,  ^'hich  actuate  the  oscillating  lever  as  described.** 


66.  For  an  Improvement  in  Endless  Chain  Horse  Powers;  Horace  L.  Emery,  Albany, 
New  York,  February  24. 

Claim. — **Having  thus  fully  explained  my  improvement  and  its  purposes,  what  I  daim 
as  new  is,  the  manner  of  constructing  the  converge  gears,  pinions,  and  pnllies  of  the  end- 
less chain  horse  power,  with  their  outer  sides  concirve  at  their  centres,'sufficteiitly  to  receive 
their  fastenings  within  the  plane  of  the  inner  side  of  the  arms,  spokes,  or  fiices  of  such  of 
the  gears  and  pullies,  which,  when  confined  upon  one  shaft,  and  overreach  the  other  shaft, 
may  pass  both  shafl  and  fastening  freely;  the  faces  of  the  several  couplings  or  shoulders 
i^x)n  the  shaiU,  as  also  the  ends  of  the  shafts  themselves,  being  in  the  same  planes,  and 
all  the  Bttings  and  fastenings  of  the  shafts,  gears,  and  pullies  agreeing  with  each  other,  for 
the  purpose  and  in  the  manner  substantially  as  described.'* 


66,  For  an  Improvement  in  Vessels  for  Making  Ink;  Alexander  Harrison,  Philadeli^iia., 
Pennsylvania,  February  24. 

<*The  nature  of  my  improvement  consists  in  arranging  a  number  of  reservoirs  or  vessels' 
in  succession,  and  so  connecting  them  together,  that  the  fluid  from  the  top  of  the  first  shall 
be  discharged  into  the  second  vessel  near  its  bottom,  the  fluid  from  the  top  of  the  second 
into  the  third  reservoir  near  its  bottom,  and  so  on,  thus  exposing  the  entire  quantity  of  ink 
to  the  oxygenating  action  of  the  atmosphere  in  each  vessel  successively,  and  at  the  sama 
time  draw'ing  ofl"  from  each  cask  into  the  successive  one,  only  the  purer  portions  of  its 
contents.'* 

Claim, — "What  I  claim  as  my  invention  is,  the  arrangement  and  connecting  together 
a  series  of  vessels  for  manufacturing  ink,  in  the  manner  and  for  the  purposes  herein  set 
forth." 


67.  For  an  Improvement  in  the  Manufacture  of  Zinc  White;  Samuel  T.Jones,  City 
of  New  York,  February  24. 

Claim, — "What  I  claim  as  my  invention  is,  the  use  of  a  porous  or  fibrous  bag,  or 
leoeiving  chamber,  with  porous  sides  or  bottom,  or  an  air-light  chamber,  with  a  straining 
or  porous  bag  adapted  to  the  inside  thereof,  and  used  in  connexion  either  with  a  blowing 
or  exhausting  apparatus,  so  that  the  products  of  the  distillation  and  oxygenation  of  zinc, 
or  other  volatile  metals,  may  be  separated  from  the  accompanying  air  and  g^ases,  which 
latter  will  be  forced  or  otherwise  drawn  through  the  pores  of  the  cloth  bag  or  chamber, 
and  escape  into  the  atmosphere.** 

68.  For  an  Improvement  in  Saw  Mills;  Oliver  B.  Judd,  Rockton,  New  York,  Fcbni- 

ary24. 

Claim, — "I  do  not  claim  the  common  carriage,  as  shown  in  the  annexed  drawings;  hot 
what  I  do  claim  is,  simply  and  substantially  raising  the  tail  block  as  above  described,  or  in 
any  other  way  substantially  the  same." 


i  - 


69.  For  an  Improvement  in  Water  Wheels;  Joel  B.  Nott,  GuilderlaAd,  and  WiDiim  S. 
Kelly,  Princeton,  New  York,  February  24. 

Claim, — ^**We  do  not  claim  a  Water  guide,  as  described  in  the  fbrfegoing  specification,        • 
composed  of  a  scroll  or  sections  of  scrolls,  or  arcs  of  circles,  or  sectibnis  of  polygoasj  is 
concentric  with  the  wheel,  to  direct  the  action  and  impulse  of  the  water  tlpoH  the  conoen-        .^ 
trie  wheel,  having  its  guiding  surface  between  parallel  planes,  as  tht  scroll,  and  not  qM       .^. 
as  the  screw.     But  what  we  do  claim  is,  a  water  wheel  composed  of  a  scroll  or  section  of 
scrolls,  or  arcs  of  circles,  or  sections  of  polygons,  substantially  as  above  described,  in  coo- 
bination  with  a  fixed  internal  guide  or  guides,  made  in  manner  substantially  fimUar  to  tb0 
float  or  floats  of  the  wheel,  but  with  the  direction  in  reverse,  there  being  sufficisiit  fpMt 
between  the  outer  extremities  of  the  guide  or  guides,  and  the  inner  extremity  ot^M      j^ 
or  floats,  to  allow  the  water  to  pass  between  them  in  all  positions;  the  space  between  tbeD      i^ 
heing  substantially  on  the  disk  of  the  wheel,  thus  causing  the  driving  ctment  of  water  to 
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puB  between  the  two,  in  the  direction  of  the  wheel's  motion,  and  act  directly  upon  the 
inner  face  of  the  wheel,  propelling  the  wheel  in  the  same  direction  with  the  current;  the 
water  being  discharged,  nevertheless,  at  the  extremity  of  the  scroll,  helix,  or  arcs  of  circles, 
or  sections  of  polygons,  or  either  of  which  the  wheel  may  be  composed,  in  a  direction  oppo- 
site to  that  in  which  the  wheel  revolves.*' 


60.  For  ImpravemenU  in  Cul-Offs;  Frederick  E.  Sickels,  City  of  New  York,  Febm- 

"In  cut^tb  as  heretofore  constructed,  in  operating  the  catch  by  the  closing  movement 
alone,  the  valve  cannot  be  tripped  until  sufficient  motion  had  taken  place  to  operate  the 
whole  extent  of  the  catch,  thus  occasioning  an  unavoidable  delay  in  tripping  the  valve. 

**The  nature  of  my  invention,  therefore,  consists  in  operating  the  catch  or  hold,  and 
liberating  the  valves  of  trip  cut-offs  on  the  movement  to  close,  or  return  of  the  valve  mo- 
tion, by  means  of  an  adjustable  cam  or  lever,  after  it  has  been  psrtially  operated  upon,  on 
the  opening  movement  of  the  valve  motion,  so  as  to  leave  as  little  movement  of  the  catch* 
to  effect  the  liberation  of  the  valve,  as  may  be  desired  to  be  accomplished  by  the  return 
movement;  thereby  being  enabled  to  liberate  the  valve  and  cut  off  the  steam,  as  near  the 
first  of  the  return  movement  as  may  be  desired." 

Claims — "Having  thus  fully  described  my  invention,  what  I  cla*im  therein  as  new  is, 
operating  the  catch  or  hold,  and  liberating  the  valves  of  cut-ofTs,  on  the  movement  to  close, 
or  return  motion  of  the  valve,  after  it  has  been  partially  operated  upon  in  opening,  sub- 
stantially in  the  manner  as  herein  described,  so  as  to  leave  as  little  of  the  catch  to  be 
operated,  to  eflfect  the  liberation  of  the  valve,  as  may  be  desired  to  be  accomplished  on  the 
return  movement;  thus  being  enabled  to  liberate  the  valve  and  cut  off  the  steam,  as  near 
the  first  of  the  return  movement  as  may  be  desired." 


61.  For  an  Improvement  in  Apparatus  for  Boring  Hubs  for  Boxes,-  Henry  Sidle,  Dills- 
burg,  Pennsylvania,  February  24. 

*niie  nature  of  my  invention  consists  in  providing  an  auger  and  box  regulator,  for  the 
purpose  of  boring  the  hubs  and  regulating  the  boxes  of  wagon,  carriage,  railway  cars,  and 
other  rehicle  wheels." 

Claim. — ^'What  I  claim  as  my  invention  is,  the  iron  shaft  in  two  parts,  with  the  socket 
and  screw  in  the  centre,  msrked  O,  so  as  to  increase  or  diminish  the  length  of  said  shaft, 
and  also  to  feed  the  bitts  as  described,  whereby  a  hub  may  be  clamped,  bored  at  both  ends 
for  the  boxes,  and  removed  from  the  machine,  without  removing  the  cutters  from  the  shaft, 
replacing  them,  or  changing  ends  of  the  hub  or  shaft." 


62.  For  an  Improvement  in  Water  Gun  for  Extinguishing  Fire;  Hiram  Strait,  Coving- 
ton, Kentucky,  February  24. 

Claim, — ''What  I  claim  as  of  my  own  invention  in  the  fire  gun  are,  1st,  The  combi- 
nation of  the  flanch,  cap,  and  guard,  constructed  and  operating  in  a  manner  substantially 
as  described. 

**2d,  Constmcting  the  barrel  of  the  fire  gun  of  successive  layers  of  sheet  metal,  and 
casting  the  breech,  trunnion  ring,  and  flanch  thereto,  in  manner  substantially  as  de- 


13.  For  an  Improvemeni  in  Grain   Winnowers  and  Weighers;  Thomas  T.  Strode 
Coatesville,  Pennsylvania,  February  24. 

Claim. — "Having  thus  described  my  improvement  in  the  combined  weighing  and  win- 
nowing machine,  what  I  claim  therein  as  new  is,  combining  a  balance  lever  weigher  with 
the  lower  portion  of  the  winnowing  machine,  whereby  the  grain,  when  cleaned,  is  weighed 
and  removed  therefrom,  by  a  portable  receiver,  as  described  and  represented. 

''I  alio  claim  constructing  the  balance  lever  weigher  as  represented,  and  mounting  the 
■ame  open  pivots,  or  knife-edge  bearings,  whereby  its  rearward  projecting  ends  are  made 
to  mtve'ma  ways  or  inclined  planes,  upon  which  is  mounted  a  portable  receiver,  so  as  to 
bskuiee  the  weigher,  whilst  its  frontward  ends  are  graduated  and  furnished  with  weights 
\j  wbkh  tfie  namber  of  bushels  weighed  at  each  time  may  be  indicated,  as  described." 

V»k  XZIQ;— Tbiu  Bbuxs.— Ne.  i^— Apbil,  186S.  23 
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6i.  For  an  Improvement  in  Grain  Dryers g  T.  £.  Weed,  Williamibargfa,  New  To 
February  24. 

Claims — ^'I  claim  the  centre  hollow  shaft,  B  B,  for  the  double  purpose,  first,  for  fonni 
the  support  in  the  centre,  for  the  steam  chambers  and  pans,  as  described;  and,  second, 
forming  a  passage  for  the  steam  to  pass  into  each  of  the  chambers,  for  heating  the  machi 

"2d,  I  claim,  substantially  as  described,  the  arrangement  of  the  air  chambers  1 1,  betwi 
the  steam  chambers,  and  pans,  with  openings  in  them,  for  a  thin  blade  of  air  to  escape 
a  circle  from  the  centre,  at  a  right  angle,  or  nearly  so,  with  the  main  shaft,  B  B,  ana  i 
pipe  extending  through  the  madiine,  as  shown,  for  supplying  the  chambers  with  air,  o 
rating  substantially  in  the  manner  and  for  the  purpose  as  herein  set  forth." 

65.  For  an  Improvement  in  Floating  Docks f  Orrillus  T.  Williams,  Smithland,  K 

tucky,  February  24. 

Claim. — ^'^Having  thus  described  my  dock,  and  the  various  uses  to  which  it  is  appli 
ble,  I  will  state,  that  I  do  not  claim  forcing  air  into  a  vessel  immersed  or  partly  immeti 
in  water,  for  the  purpose  of  rendering  it  buoyant,  or  of  admitting  water,  for  the  purpoM 
allowing  it  to  sink;  but  what  I  do  daim  as  my  invention  is,  so  forming  a  cylindric 
prismatic  dock,  as  to  perform  the  operation  of  elevating  a  vessel  above  the  surface,  by  oc 
bining  the  buoyancy  obtained  by  injecting  air  into  the  cylinders,  with  the  forced  revolnt 
of  the  cylinders  on  their  axis,  while  lying  on  the  water,  substantially  as  herein  set  Ibrt 

''2d,  I  also  claim  making  the  rigid  submerged  elevator  in  such  a  manner  as  to  be  actoa 
by  compressed  air,  only  so  long  as  to  get  rid  of  the  contained  water,  and  to  be  freed  from 
interior  pressure,  while  sustaining  its  load  above  the  surface  of  the  water,  whereby 
liability  to  accident,  firom  the  escape  of  air  under  high  pressure,  is  avoided,  substantially 
herein  described. 

'*3d,  I  also  claim,  in  combination  with  a  flexible  tube  for  conveying  injected  air,  the  i 
of  the  revolving  pipe  directly  connected  therewith,  whereby  the  pipe  may  be  turned 
herein  described,  for  varying  the  direction  of  the  current  of  injected  air,  by  turning  i 
flexible  tube,  as  herein  set  forth. 

"4th,  [  also  claim,  in  combination  with  the  flexible  tube  for  the  injection  of  air,  \ 
opening  in  the  bottom  of  the  cylinder,  and  ^he  vents  in  its  top,  whereby  the  dock  is  » 
dered  buoyant,  while  wholly  immersed  in  water  and  freed  from  interior  pressure,  on  risi 
to  its  maximum  height  on  its  surface,  substantially  as  herein  set  forth. 

"5th,  I  also  claim  the  double  parbuckle,  e  c*,  or  analogous  turning  apparatus,  whet] 
a  rope  or  a  chain  with  friction  rollers  in  its  links,  (fig.  6,)  be  used  for  the  purpose  of  tm 
ing  the  opposite  elevators  (B  B ')  in  opposite  directions,  for  the  purpose  of  raising  t 
vessel  above  the  water,  in  the  manner  substantially  as  herein  set  forth." 

66.  For  an  Improvement  in  Apparatus  for  Lightening  Vessels;  Orrillus  T.  Williaz 

Smithland,  Kentucky,  February  84. 

C/atm.— "What  I  claim  as  my  invention  is,  the  elevator  formed  by  combining  joint 
frames  of  inflexible  materials,  with  flexible  enclosures  made  air-tight  above  and  open  belo 
when  said  jointed  frames  are  so  constructed  as  to  attach  themselves  to  the  bottom  o 
vessel,  after  being  let  down  by  its  side,  and  the  flexible  enclosure  so  arranged  as  to  adx 
of  the  injection  and  retention  of  air  beneath  it,  for  the  purpose  of  buoying  up  the  vea 
substantially  as  herein  set  forth. 

"2d,  I  also  claim  making  jointed  elevator  frames,  in  such  a  manner  as  to  adjust  tbei 
selves  to  the  form  of  a  vessel's  sides,  whereby  the  flexible  enclosure  for  air  is  allowed 
oome  in  close  contact  with  the  outside  of  the  vessel,  in  the  manner  and  for  the  poipoi 
herein  set  forth. 

"3d,  I  also  claim,  in  combination  with  a  flexible  enclosure  for  retaining  the  air,  t 
hook,  D,  upright  or  chain,  C,  brace,  B,  and  stretcher,  8,  whereby  the  elevator  ia  ma 
capable  of  attaching  itself  to  the  vessel,  and  of  raising  the  same  without  the  necearity 
passing  a  support  beneath  the  keel,  as  herein  set  forth." 

Desigits  roB  Fjebbuabt,  1852. 

1.  For  a  Design  for  a  Mantel  Grate  Frame  and  Summer  Piece f  Jamea  L.  Ja^K 
City  of  New  York,  February  3. 

Claim* — ^"Having  thus  fully  deicribed  the  nature  of  my  design,  what  I  chum  theieii 


American  PaterUs  which  issued  in  February^  1852.  255 

new  is,  the  combination  and  arrangement  of  the  figures,  flowen,  and  ornaments  herein 
represented,  the  whole  forming  an  ornamental  design  for  a  mantel  grate  frame  and  sum- 
mer piece." 

2.  For  a  Design  for  a  Grate  Frame  and  Summer  Piece;  James  L.  Jackson,  City  of 
New  York,  February  3. 

Claims — ^**Having  thus  fully  described  the  nature  of  my  design,  what  I  claim  therein  as 
new  is,  the  combination  and  arrangement  of  the  ornamental  figures  herein  represented, 
and  forming  an  ornamental  design  for  a  grate  frame  and  summer  piece." 


3.  For  a  Design  for  Grate  Frames;  James  L.  Jackson,  City  of  New  York,  February  3. 

Claim, — ''Having  thus  described  the  nature  of  my  design,  what  I  claim  therein  as  new 
is,  the  combination  and  arrangement  of  ornamental  figures  herein  represented,  and  forming 
an  ornamental  design  for  a  grate  fiumc." 

4.  For  a  Design  for  Grate  Frames;  James  L.  Jackson,  City  of  New  York,  February  3. 

Claim, — ''Having  thus  described  the  nature  of  my  design,  what  I  claim  therein  as  new 
U,  the  combination  and  arrangement  of  the  ornamental  figures  herein  represented,  and 
forming  an  ornamental  design  for  a  grate  frame*" 


5.  For  a  Design  for  Hair  Combs;  James  Shields,  Fishkill,  New  York,  February  3. 

Claims — *'What  I  claim  to  be  new  and  original  is,  the  design  and  configuration  of  a 
ladies'  hair  comb,  as  described  above,  and  represented  in  figs.  I  and  2." 


6.  For  a  Design  for  Stoves;  Conrad  Harris  and  Paul  W.  Zoiner,  Cincinnati,  Ohio,  Fe^ 
bruary  10. 

Claim, — ^"What  we  claim  as  our  invention  is,  the  combination  of  the  scrolls  and 
foliage,  arranged  as  set  forth  in  the  annexed  drawings,  so  as  to  form  an  ornamental  design 
for  coal  and  wood  parlor  stoves,  to  be  known  and  called  the  Juno  Parlor." 


7.  For  a  Design  for  Ladies*  Hair  Combs;  James  Blackman  and  Charles  Skidmore, 

Newtown,  Connecticut,  February  17. 

Claim. — '*What  I  claim  as  new  is,  the  design.  A,  composed  or  formed  of  a  series  of 
ringlets  or  curls,  a,  said  ringlets  or  curls  forming  a  curve,  and  placed  on  the  upper  part  of 
the  back  of  the  comb;  the  ringlets  or  curls  being  in  an  inclined  position,  those  on  one  side 
of  the  centre  of  the  comb  inclining  in  direction  reverse  fifom  those  on  the  other  side,  sub- 
stantially as  herein  shown  and  described." 

8.  For  a  Design  fsr  a  Grate  Frame  and  Summer  Piece;  James  L.  Jackson,  City  of 
New  York,  February  17. 

Claim. — ^^Having  thus  described  the  nature  of  my  design,  what  I  claim  therein  as  new 
is,  the  combination  and  arrangement  of  the  ornamental  figures  herein  represented,  and 
forming  an  ornamental  design  for  a  grate  firame  and  summer  piece." 


f .  For  %  Design  for  Stoves;  James  Lefiel,  Springfield,  Ohio,  February  24. 

Ckdm* — ''Having  thus  described  and  represented  my  design  for  stoves,  what  I  claim 
as  new  is,  the  combination  of  the  above  ornaments,  arranged  as  described." 


10.  For  a  Design  for  Parlor  Stoves;  N.  8.  Vedder  and  William  L.  Sanderson,  Troy, 
Aniignon  to  Warren,  Swetland  db  Little,  Half  Moon  Village,  New  York. 

Claim  ^ — having  thus  described  our  design  of  stove,  what  we  claim  is,  the  design  and 
configmatkni  of  atore,  substantially  the  same  as  described  and  represented  in  the  annexed 
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Reported  for  the  Journal  of  the  Franklin  Institute. 

Circuit  Coubt  of  the  United  States,  Northehn  District  of  New 
York,  Ross  Winans  vs.  the  Troy  and  Schenectady  Rail  Road 
Company, 

Action  at  Law  for  the  infringement  of  Ross  Winans^s  patent  for  the  improvement  com- 
monly known  as  the  Eight-wheel  Railway  Car. 
Defences — Want  of  originality  of  invention. 
Invalidity  of  patent — No  infringement. 

This  was  an  action  for  the  infringement  of  a  patent  granted  to  Ross 
Winans,  on  the  1st  of  October,  1834,  for  an  improvement  in  the  con- 
struction of  cars  or  carriages  intended  to  run  on  rail  roads.  The  suit 
was  commenced  on  the  14th  of  July,  1847,  and  was  tried  at  the  term  of 
the  Circuit  Court  of  the  United  States,  holden  at  Canandaigua,  June, 
1850,  before  Judge  Conklin  and  a  jury — Messrs.  Spencer,  Keller  and 
Blatcbford  for  plaintiff,  and  Messrs.  Stevens  and  Buel  for  defendant. 

The  nature  of  the  improvement  patented,  is  thus  set  out  by  the  speci- 
fication of  the  patent. 

*'  The  object  of  my  invention,"  the  patentee  says,  "is,  among  other 
things,  to  make  such  an  adjustment  or  arrangement  of  the  wheels  and  axles 
as  shall  cause  the  body  of  the  car  or  carriage  to  pursue  a  more  smooth, 
even,  direct  and  safe  course  than  it  does  as  cars  are  ordinarily  con- 
structed, both  over  the  curved  and  straight  parts  of  the  road,  by  the 
before-mentioned  desideratum  of  combining  the  advantages  of  the  near 
and  distant  coupling  of  the  axles  and  other  means  to  be  further  herein- 
after described."  This  is  the  object  of  the  plaintiff's  invention  as  stated 
by  him.  He  then  goes  on  to  describe  the  means  he  has  invented  to 
effect  the  object  he  has  specified. 

"For  this  purpose,"  says  he,  "I  construct  two  bearing  carriages,  each 
with  four  wheels,  which  are  to  sustain  the  body  of  the  passenger  or 
other  car,  by  placing  one  of  them  at  or  near  each  end  of  it  in  a  way  to 
be  presently  described.  The  two  wheels  on  either  side  of  the  carriages 
are  to  be  placed  very  near  to  each  other,  the  spaces  between  their  flanches 
need  be  no  greater  than  is  necessary  to  prevent  their  contact  with  each 
other.  These'  wheels  I  connect  together  by  means  of  a  very  strong 
spring — say  double  the  usual  strength  employed  for  ordinary  cars-r-the 
ends  of  which  spring  are  bolted,  or  otherwise  secured  to  the  upper  sides 
of  the  boxes,  which  rest  on  the  journals  of  the  axles ;  the  larger  leaves 
of  the  springs  being  placed  downwards  and  surmounted  by  the  shorter 
leaves.  Having  thus  connected  two  pairs  of  wheels  together,  I  unite 
them  into  a  four  wheel  bearing  carriage,  by  means  of  their  axles  and  a 
bolster  of  the  proper  length,  extending  across,  between  two  pairs  of 
wheels,  from  the  centre  of  one  spring  to  that  of  tie  other,  and  securely 
fastened  to  the  tops  of  them.  This  bolster  must  be  of  suflScient  strength 
to  bear  a  load  upon  its  centre  of  four  or  five  tons.  Upon  this  first  bolster 
t  place  another  of  equal  strength,  and  connect  the  two  together  by  a 
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centre  pin  or  bolt  passing  down  through  them,  and  thus  allowing  them 
to  swivel  or  turn  upon  each  other,  in  the  manner  of  the  front  bolsters  of  a 
!ommon  road  wagon.  I  prefer  making  these  bolsters  of  wrought  or  cast 
ron ;  wood,  however,  may  be  used.  I  prepare  each  of  the  bearing 
carriages  in  precisely  the  same  way.  The  body  of  the  passenger  or 
)ther  car,  I  make  of  double  the  ordinary  length  of  those  which  run  on 
bur  wheels,  and  capable  of  carrying  double  their  load.  This  body  I 
)Iace  so  as  to  rest  its  whole  weight  upon  the  two  upper  bolsters  of  the 
wo  before  mentioned  bearing  carriages  or  running  gear.  I  sometimes 
)lace  these  bolsters  so  far  within  the  ends  of  the  body  of  the  car,  as  to 
)ring  all  the  wheels  under  it ;  and  in  this  case,  less  strength  is  necessary 
Q  the  car  body,  than  when  the  bolster  is  situated  at  its  extreme  ends, 
n  some  cases,  however,  I  place  the  bolster  so  far  without  the  body  of 
he  car,  at  either  end,  as  to  allow  the  latter  to  hang  down  between  the 
wo  sets  of  wheels  or  bearing  carriages,  and  to  run,  if  desired,  within  a 
oot  of  the  rails." 

He  then  goes  on  to  speak  of  some  particular  features  of  tliis  invention, 
ind  finally  he  states  explicitly,  in  a  summary  at  the  end  of  the  specifi- 
ration,  what  he  claims,  and  what  he  does  not  claim,  as  follows : — ^^I  do 
aot  claim,  as  my  invention,  the  running  of  cars  or  carriages,  upon  eight 
wheels,  this  having  been  previously  done  ;  not,  however,  in  the  manner 
)rfor  the  purposes  hereim  described,  but  merely  with  a  view  of  distribu- 
ing  the  weight  carried,  more  evenly  upon  a  rail  or  other  road,  and  for 
)bjects  distinct  in  character  from  those  wliich  I  have  had  in  view,  as  herein 
)efore  set  forth.  Nor  have  the  wheels,  when  thus  increased  in  number, 
)een  so  arranged  and  connected  w^ith  each  other  either  by  design  or 
lecident,  as  to  accomplish  this  purpose.  What  I  claim,  therefore,  as  my 
Qvention,  and  for  which  I  ask  a  Patent,  is  the  before  described  manner 
f  arranging  and  connecting  the  eight  wheels,  which  constitute  the  two 
tearing  carriages  with  a  rail  road  car,  so  as  to  accomplish  the  end  pro- 
•osed  by  the  means  set  forth,  or  by  others  which  are  analogous  and  de- 
endent  upon  the  same  principles." 

The  defendant  denied  that  Ross  Winans  was  the  original  inventor  of 
le  improvement  thus  described  and  claimed.  He  contended  that  the 
escription  given  of  the  invention,  was  not  sufficiently  full  and  clear  to 
nable  others  to  use  it — that  he  bad  abandoned  his  invention  before 
btaining  a  patent ;  and  lastly,  that  the  defendant's  cars  were  no  infringe- 
lent  of  the  patent.  The  defendant  introduced  the  testimony  of  a 
umber  of  witnesses  in  support  of  these  positions,  and  the  plaintiff  in* 
•oduced  a  number  of  witnesses  to  rebut  this  testimony.  Judge  Coukling 
mewed  all  the  points  raised,  in  an  elaborate  charge  to  the  jury. 

After  concluding  his  charge,  his  Honor,  Judge  Conklin^,  m  answer  to 
nreral  prayers  for  instructions,  offered  by  the  defendant  s  counsel,  in- 
tncted  the  jury  in  substance  as  follows : 

Thskt  it  was  undoubtedly  true  that  a  patent  could  not  be  taken  merely 
»r  a  purpose,  end  or  object,  but  that  he  doubted  the  pertinency  of  any 
utruction  on  that  point  in  this  case;  because  the  patent  here  was  not  for 
purpose,  but  for  the  means  of  effecting  a  purpose. 

That  the  specification  was  sufficient,  if  the  patentee  had  described  a 
•Triage  susceptibly  of  an  attachment  of  the  power  to  the  body,,  and  if 
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the  drawing  showed  such  mode  of  attachment,  and  that  tiie  plaintiff 
suffered  no  disadvantage  from  not  stating  it  in  his  written  specincation, 
and  although  the  drawing  was  not  to  be  taken  into  consideration  for  the 
purpose  of  measuring  the  extent  of  the  claim,  yet  it  migbt  be  considered 
in  ascertaining  whether  what  he  claimed  was  new. 

That  the  patent  was  valid,  if  the  plaintiff's  car  was  substantially,  on 
the  whole,  a  new  and  useful  thing. 

That  if  a  thing,  substantially  like  the  plaintiff's  car  had  been  de» 
scribed,  prior  to  his  invention,  in  some  public  work  that  had  been  pro- 
duced, then  the  patent  was  not  good  ;  but  that  it  was  not  enough  tha^ 
the  description  should  merely  suggest  the  idea  of  the  invention. 

That  it  was  a  question  of  fact  for  the  jury,  whether  the  specificatioi^ 
was  sufficiently  exact  and  intelligible,  in  reference  to  the  position  of  the 
trucks. 

That,  in  order  to  find  for  the  plaintiff,  the  jury  must  be  convinced  that 
what  the  plaintiff  had  patented  is  useful ;  but  that  any  degree  of  utility 
was  sufficient  to  support  a  patent — the  word  useful,  in  the  patent  law, 
being  used  in  opposition  to  frivolous  or  noxious ;  and  that,  with  regard 
to  the  question  of  side-bearings,  although  the  jury  ^ould  think  it  better 
to  have  lon&;er  bearings  than  the  plaintiff  contemplated,  that  could  not 
take  away  the  utility  of  his  invention,  as  it  was  not  necessary  that  the 
fhing  patented  should  be  the  best  possible  thing  of  the  kind  that  could 
be  made. 

That  if  the  Jury  believe  that  the  intermediate  time  between  putting 
the  Columbus  into  use,  and  the  taking  out  of  his  patent,  was  devoted, 
by  the  plaintiff,  in  good  faith,  to  perfecting  of  his  invention,  he  cannot 
be  considered  as  having  abandoned  it ;  but  that  if  the  invention  was 
perfected  in  the  Columbus,  there  could  be  no  need  of  farther  experiment. 

That,  in  order  to  warrant  the  jury  in  finding  an  infringement  by  the 
defendants,  they  must  be  shown  to  have  used  either  the  same  thing,  or 
substantially  the  same  thing,  as  the  plaintiff's  invention. 

The  jury  found  a  verdict  in  favor  of  the  plaintiff,  on  both  the  questions 
of  originality  and  of  infringement. 

A  motion  for  a  new  trial  was  argued  before  Judges  Nelson  and  Conk- 
ling,  at  the  June  term,  1851,  of  the  court,  when  Judge  Nelson  delivered 
the  following  opinion  denying  the  motion  for  a  new  trial : 

Nelson,  J.,  I.  I  have  examined  the  various  grounds  presented  by 
the  counsel  for  the  defendants,  on  the  motion  for  a  new  trial,  and  after 
the  fullest  consideration,  am  of  opinion  the  motion  must  be  denied« 

Most  of  the  exceptions  taken  at  the  trial,  and  reUed  on  in  the  a^- 
ment  here,  are  founded  upon  what  we  regard  as  an  entire  misapprehen- 
sion of  the  thing  claimed  to  have  been  discovered  by  the  plaintifl^  and 
for  which  the  patent  has  been  issued.  This  will  be  seen  on  a  reference 
to  the  instructions  prayed  for  by  the  defendants,  upon  which  most  of  the 
questions  in  the  case  arise.  They  assume  that  if  any  material  pait  of 
the  arrangement  and  combination  m  the  construction  of  the  cars  or  ca^ 
riages  described  in  the  patent  was  before  known,  or  in  public  use,  it  is 
invalid ;  and  hence  various  parts  were  pointed  out  by  the  counsel  at  die 
^ial,  and  the  court  requested  to  charge  that  if  either  c^  them  wad  sot 
JOeWj  the  jury  should  find  a  verdict  for  the  defendants^ 
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Now,  the  answer  to  all  this  class  of  exceptions  is,  that  the  patentee 
sets  up  no  claim  to  the  discovery  of  the  separate  parts  of  the  arrange- 
ment which  enter  into  the  construction  of  his  cars.  These  may  be  old 
ind  well  known,  when  taken  separately  and  detached,  for  aught  that  con- 
cerns his  invention.  His  claim  is  for  the  car  itself,  constructed  and 
arranged  as  described  in  his  patent.  This,  I  think,  is  the  clear  meaning 
j{  the  specification,  and  of  the  claim  as  pointed  out  in  it ;  proving, 
therefore,  that  parts  of  the  arrangement  and  construction  were  before 
known,  amounted  to  nothing.  The  question  was  whether  or  not  cars  or 
carriages  for  running  on  rail  roads,  as  a  whole,  substantially  like  the  one 
described  in  the  patent,  had  been  before  known  or  in  public  use,  not 
whether  certain  parts  were  or  were  not  substantially  similar. 

The  argument  presupposes  that  the  claim  is  for  the  discovery  of  a  new 
combination  and  arrangement  of  certain  instruments  and  materials,  by 
means  of  which  a  car  is  constructed  of  a  given  utility  ;  and  that  if  any 
one  or  more  of  the  supposed  combinations  turns  out  to  be  old,  the  patent 
isbvalid.  This  is  the  principle  upon  which  much  of  the  defence  has 
been  placed ;  but  no  such  claim  is  found  in  the  patent ;  no  particular 
combmation  or  arrangement  is  pointed  out  as  new,  or  claimed  as  such. 
The  novelty  of  the  discovery  is  placed  upon  no  such  ground ;  on  the 
contrary,  tiie  result  of  the  entire  arrangement  and  adjustment  of  the 
Kveral  parts  described,  namely,  the  rail  road  car,  complete  and  fit  for 
use,  is  the  thing  pointed  out  and  claimed  as  new.  This  is  the  view 
taken  by  the  Chief  Justice  of  the  patent,  in  the  case  of  the  present 

C'  'ntifir,  against  the  *'  Newcastle  and  French  Town  Turnpike  and  Rail 
d  Company,"  tried  before  him  in  the  Maryland  Circuit,  and  which 
was  adopted  by  the  judge  in  the  trial  of  this  case. 

n.  It  was  further  insisted  on  the  part  of  the  defendants,  that  if  the 
relative  position  of  the  two  bearing  carriages  to  each  other,  constitutes  a 
saterial  part  of  the  arrangement  in  the  construction  of  the  cars,  the 
latent  was  void,  unless  the  jury  should  find  that  the  specification  de- 
icribed  with  sufficient  precision  the  location  of  these  bearing  carriages 
loder  the  body  of  the  car,  so  as  to  enable  a  mechanic  of  skill  in  the 
instruction  of  cars,  to  place  them  at  the  proper  distance  apart  without 
xperiment  or  invention.  It  was  also  contended  that  the  remoteness  of 
he  bearing  carriages  from  each  other,  was  not  so  described  in  the  speci- 
ication,  as  to  constitute  any  part  of  the  improvement. 

In  respect  to  this  branch  of  the  case,  the  court  charged  that  the  rela- 
176  position  of  the  bearing  carriages  to  each  other,  in  the  construction 
»f  flie  car,  was  a  material  part  of  the  arrangement  of  the  patentee,  and 
eft  the  question  to  the  jury  whether  or  not  he  had  sufficiently  described 
lie  position  of  the  trucks,  having  in  view  their  distance  apart,  and  also 
torn,  the  ends  of  the  car  body^  suggesting  at  the  same  time,  that  the 
ocation  must  always  depend,  in  a  measure,  upon  the  length  of  the  body. 

It  wUl  be  seen  on  looking  into  the  specification,  that  the  location  of 
lie  trucks  relatively  to  each  other  under  the  body,  as  welt  as  the  near 
mumity  of  the  two  axles  of  the  truck  to  each  other^  form  a  most  essen- 
ial  part  of  the  arrangement  of  the  patentee  in  the  construction  .of  his 
tea. 

Great  pains  have  been  taken  to  point  out  the  drfects  in  the  existis^ 
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four  wheel  cars  ;  and  the  impediments  to  be  encountered  and  overcome 
in  the  runnmg  of  cars  upon  rail  roads,  as  the  latter  are  usually  construct- 
ed. The  patentee  states  that  in  the  construction  of  them,  especiallj 
when  of  considerable  length,  it  has  been  found  necessary  to  admit  o! 
lateral  curvatures,  the  radius  of  which  is  sometimes  but  a  few  hundrec 
feet,  and  that  it  becomes  important,  therefore,  to  so  construct  the  cars  a: 
to  enable  them  to  overcome  the  difficulties  presented  by  these  curvatures 
and  to  adapt  them  for  running  with  the  least  friction  practicable  on  al 
parts  of  the  road.  The  friction  referred  to,  is  that  which  arises  betweei 
the  flanches  of  the  wheel  and  the  rail,  causing  great  loss  of  power,  de 
struction  of  the  wheels  and  rails,  besides  other  injuries.  For  this  pur 
pose,  he  constructs  two  bearing  carriages,  each  with  four  wheels,  wnici 
are  to  sustain  the  body  of  the  passenger  or  other  car,  by  placing  one  of 
them  at  or  near  each  end  of  it,  as  particularly  described.  The  two 
wheels  on  either  side  of  the  truck,  are  to  be  placed  very  near  each  other— 
the  spaces  between  the  flanches  need  be  no  greater  than  is  necessary  to 
prevent  their  contact  with  each  other.  The  car  body  rests  upon  bolsters 
supported  on  each  of  the  two  bearing  carriages,  or  four  wheel  trucks, 
the  bolsters  so  constructed  as  to  swivel  or  turn  on  each  other,  like  the 
two  front  bolsters  of  a  common  wagon.  The  body  of  the  car  maybe 
made  of  double  the  length  of  the  four-wheeled  car,  and  is  capable  of 
carrying  double  its  load.  The  truck  may  be  so  placed  within  the  ends 
of  the  car  as  to  bring  all  the  wheels  under  it,  or  without  the  end,  so  as 
to  allow  the  body  to  be  suspended  between  the  two  bearing  carria^. 
The  patentee  further  states  that  the  closeness  of  the  fore  and  hmd 
wheels  of  each  bearing  carriage,  taken  ia  connexion  with  the  use  of 
the  two  bearing  carriages,  arranged  as  distant  from  each  other  as 
can  conveniently  be  done  for  the  support  of  the  car  body,  with  a  view 
to  the  objects  and  on  the  principles  before  set  forth,  is  considered  by  him 
as  an  important  feature  of  the  invention ;  for  by  the  contiguity  of  the 
fore  and  hind  wheels  of  each  bearing  carriage,  while  the  tw^o  bearing 
carriages  may  be  at  any  desirable  distance  apart,  the  lateral  friction  from 
the  rubbing  of  the  flanches  against  the  rails  is  most  effectually  avoided, 
while  at  the  same  time  all  the  advantages  attendant  upon  placing  the 
axles  of  a  four-wheeled  car  far  apart  are  obtained. 

The  two  wheels  on  either  side  of  the  bearing  carriages  may,  from  their 
proximity,  be  considered  as  acting  like  a  single  wheel,  and  as  these  two 
bearing  carriages  may  be  placed  at  any  distance  from  each  other,  con- 
sistent with  the  required  strength  of  the  body  of  the  car,  it  is  apparent 
that  all  the  advantages  are  obtained  which  result  from  having  ihe  two 
axles  of  a  four-wheeled  car  at  a  distance  from  each  other,  while  its  in- 
conveniences  are  avoided. 

Among  the  principles  stated  by  the  pateatee  to  be  taken  into  conadera- 
tion  in  Hie  construction  of  the  car  is,  that  the  greater  the  distance  b^ 
tween  the  axles,  while  the  length  of  the  body  remains  the  same,  the  less 
the  influence  of  shocks  and  concussions  occurring  on  the  road ;  and 
hence  the  relief  from  them,  when  the  trucks  are  placed  under  flie  ex- 
treme ends  of  the  body,  is  greater  than  when  placed  midway  between 
the  centre  and  the  end. 

It  is  apparent  from  what  we  have  already  referred  to  in  the  spectfo* 
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tion,  and  still  more  manifest  on  a  perusal  of  the  whole  of  it,  that  the 
improvement  in  this  part  of  the  arrangement  does  not  consist  in  placing 
the  axles  of  the  two  trucks  at  any  precise  distance  apart  in  the  construc- 
tion of  the  car,  or  from  each  end  of  the  body.  The  distance  used  must 
Decessariiy  depend  somewhat  upon  the  length  of  the  car  and  strength  of 
the  materials  of  which  it  is  built,  and  hence  it  was  impracticable  to 
ipecify  in  feet  or  inches,  the  exact  distance  from  the  ends  of  the  car 
body  at  which  it  would  be  best  to  arrange  the  trucks.  Neither  do  the 
advantages  of  a  car  constructed  and  arranged  as  described,  depend  upon 
ibe  trucks  being  placed  at  a  specified  distance  from  the  ends,  or  so  that 
there  may  be  a  specified  distance  between  the  axles. 

Having  in  view  the  defects  in  the  existing  cars,  and  other  difficulties 
to  be  encountered,  some  considerable  latitude  maybe  allowed  in  this 
respect,  consistent  with  the  object  sought  to  be  attained,  to  remedy  the 
defects  in  the  existing  cars.  All  the  principles  for  the  construction  of 
one,  for  the  purpose  of  overcoming  these  difficulties,  and  remedying 
these  defects,  are  particularly  set  forth  in  the  description  given  by  the 
patentee.  We  think  the  specification  sufficient,  and  that  the  court  was 
right  in  the  opinion  expressed  on  this  branch  of  the  case. 

Any  mechanic  of  skill  could  readily  arrange  the  bearing  carriages  in 
connexion  with  the  body  of  the  car  so  as  to  secure  the  advantages  so 
miautely  and  clearly  pointed  out,  and  which  are  shown  to  attend  the 
practical  working  of  cars  constructed  in  the  manner  described. 

III.  The  questions  of  originality  and  of  infringement,  were  questions 
of  fact,  and  depending  upon  the  evidence,  and  were  properly  submitted 
to  the  jury.     VVe  tliink  the  weight  of  it  decidedly  with  the  verdict. 

IV.  The  patent  in  this  case  was  originally  issued  1st  October,  1834, 
and  was  recorded  anew,  7th  of  June,  1837,  according  to  the  Act  of 
Congress  of  the  3d  of  March,  1837,  (5  St.  at  large  191.)  No  drawings 
tere  attached  to  the  original  patent,  nor  was  there  any  reference  therein 
lo  drawings.  On  the  25th  of  September,  1848,  the  patent  was  extended 
or  the  term  of  seven  years,  from  the  1st  of  October,  1848.  The  plain- 
iff  gave  in  evidence  at  the  commencement  of  the  trial,  a  certified  copy 
f  the  patent  and  specification,  certificate  of  the  extension,  drawing 
rith  references  to  the  same,  and  an  affidavit  of  the  plaintiff,  made 
Tovember  19,  1838.  The  drawing  was  not  filed  at  the  time  the  patent 
ras  recorded  anew,  but  was  filed  on  the  19th  of  November,  1838.  The 
ouDsel  for  the  defendant  objected  to  the  evidence  on  the  grounds,  1st, 
"bat  it  appeared  that  no  drawing  was  annexed  to  the  original  patent, 
lid  2d,  That  the  Act  of  Congress  did  not  make  such  a  drawing  evi- 
ence.  The  court  also  instructed  the  jury  in  summing  up  the  case,  that 
to  drawing,  a  certified  copy  of  which  had  been  given  in  evidence,  was 
»  hare  the  same  force  and  effect  as  if  it  had  been  referred  to  in  the 
pecification,  and  was  to  be  deemed  and  taken  a:s  part  of  the  specifica- 
Mm. 

The  first  section  of  the  Act  of  1837,  provides  that  any  person  interest- 
ed in  a  patent  issued  prior  to  the  15th  of  December,  1836,  may,  without 
nj  charge,  have  the  same  recorded  anew,  together  with  the  descrip- 
Gm,  specification  of  claim  and  drawings  annexed,  or  belonging  to  the 
me ;  and  it  is  made  the  duty  of  the  Commissioner  to  cause  the  Bauk^ 
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or  any  authenticated  copy  of  the  original  record,  specification:  or  draw- 
ing which  he  may  obtain,  to  be  transcribed  and  copied  into  books  oT 
record  kept  for  that  purpose  ;  and  whenever  a  drawing  was  not  originaU^ 
annexed  to  the  patent,  arid  referred  to  in  the  specificaiiony  any  drawing  pro^ 
duced  as  a  delineation  of  the  invention^  being  verified  by  oath  in  suc^ 
manner  as  the  Commissioner  shall  require,  may  be  transmitted  and  placetf 
on  file,  or  copied  as  aforesaid,  togetfier  with  the  certificate  of  the  oathj  or 
such  drawings  may  be  made  in  the  office  under  Vie  direction  of  the  Cofih' 
missioner  in  conformity  with  the  specification. 

The  second  section  provides  that  copies  of  sHch  records  and  draw- 
ings, certified  by  the  Commissioner,  or  in  his  absence,  by  the  chief 
clerk,  shall  be  prima  facie  evidence  of  the  particulars  of  tke  invention 
and  of  the  patent  granted  therefor,  in  any  judicial  court  of  the  United 
States,  in  all  cases  where  copies  of  the  original  record,  or  specification 
and  drawings,  would  be  evidence  without  proof  of  the  loss  of  such 
originals.  This  section  also  provides  that  no  patent  issued  prior  •to  the 
aforesaid  15th  day  of  December,  1836,  shall,  after  the  first  day  of  June, 
then  next,  be  received  in  evidence  in  any  court  on  behalf  of  the  patentee, 
unless  so  recorded  anew,  and  a  drawing  of  the  invention,  if  separate 
from  the  patent,  verified  as  aforesaid,  and  deposited  in  the  patent  oflBce. 
See  also  section  third  of  the  same  act. 

It  is  quite  clear,  upon  the  above  provisions  of  the  act,  that  the  court 
was  right  in  admitting  the  drawings  in  connexion  with  the  patent  and 
specification  in  evidence.  The  whole  together  are  made  prima  facie  evi- 
dence of  the  particulars  of  the  invention  and  of  the  patent  granted  there- 
for. 

The  weight  to  be  given  to  the  drawings  furnished  under  the  act  by 
way  of  enlarging  or  explaining  the  description  as  given  in  the  specifica- 
tion, is  another  question.  That  will  depend  upon  the  circumstances  of 
each  particular  case.  As  a  general  rule,  they  will  not  be  effectual  to 
correct  any  material  defect  in  the  specification,  unless  it  should  appear 
that  they  correspond  with  one  accompanying  the  original  specification 
for  the  patent,  otherwise,  in  case  of  discrepancy  between  the  drawing 
and  specification,  the  latter  should  prevail.  Care  must  be  taken  to  avoid 
imposition  by  the  use  of  the  newly  furnished  drawing,  and  for  this  pur- 
pose the  specification  will  afford  the  proper  correction,  unless  the  plain- 
tiff goes  further  and  shows  that  it  conforms  to  the  one  originally  filed. 

The  charge  that  the  drawing  in  this  case  was  to  have  tbe  same  force 
Jtnd  effect  as  if  it  had  been  referred  to  in  the  specification,  and  was  to 
be  deemed  and  taken  as  part  of  it,  was,  perhaps,  too  strong,  as  it  re 
spects  the  drawings  furnished  under  the  act  of  1837.  The  principle  is 
true  as  it  respects  those  accompanying  the  original  application  for  the 
patent,  but  cam  hardly  be  said  to  be  applicable  to  the  full  extent  slated 
in  the  case  of  these  newly  furnished  drawings.  The  principle  mi^t 
open  the  way  to  imposition  and  fraud.  Assuming  that  there  is  nothing 
but  the  oath  of  the  party  attesting  that  the  drawing  affords  a  true  delinea- 
tion of  the  invention,  the  specification  should  prevail  in  case  of  a  material 
discrepancy.  But  admitting  the  instruction  in  this  respect  not  to  be 
strictly  correct,  and  that  too  much  weight  was  given  to  the  drawing,  vft 
*do  Dot  Bee  that  it  would  have  altered  the  result.    The  specifica^oii 
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ifibrded  a  sufficient  description  of  the  invention,  independently  of  the 
drawing.  Some  slight  additions  that  improved  the  working  of  the  car, 
were  opea  to  some  question,  whether  they  were  embraced  in  the  specifi- 
cation, but  they  did  not  enter  into  the  essence  of  the  invention,  or  con- 
stitute any  substantial  part  of  the  improvement.  Time  and  experience 
usuallv  indicate  these  slight  additions  and  alterations,  and  they  should  be 
legarcfed  as  consequential  results  belonging  to  the  inventor.  It  requires 
time  and  experience,  usually,  to  perfect  the  machine,  and  improvements 
derived  therefrom,  are  justly  due  to  him. 

V.  As  to  the  prior  use  oi  the  car  Columbus,  and  others  constructed  by 
the  patentee  before  he  made  application  for  his  patent,  we  think  the  in- 
struction of  the  court  correct.  The  law  allows  the  inventor  a  reasonable 
time  to  perfect  his  invention  by  experiments  ;  and  these  could  be  made 
in  this  instance,  only  by  putting  the  car  in  the  service  of  those  control- 
ling lines  of  rail  roads.  There  were  repeated  failures  in  the  experiments 
tried,  and  the  cars  abandoned  before  the  perfection  of  the  car  described 
in  the  patent.  These  experiments  and  trials  sufficiently  account  for  the 
prerious  use  set  up  by  way  of  forfeiture  of  the  invention. 

Upon  the  whole,  afler  a  careful  examination  of  the  case,  and  of  all 
the  points  made  by  the  defendants  on  the  argument,  many  of  which  have 
been  noticed  above,  we  are  satisfied  that  the  verdict  is  right,  and  that  a 
new  trial  should  be  denied. 

The  defendant  then  moved  for  "  writ  of  error"  to  the  Supreme  Court 
of  the  United  States,  on  written  briefs  filed  by  D.  Buel,  Jr.,  and  S. 
Stevens,  Esqs.,  for  the  Company,  and  J.  A.  Spencer,  Esq.,  for  the  plain- 
tiff, which  was  decided  January  24th,  1852,  negatively. 

Counsel  for  the  plaintiff  then  moved  the  Court  at  its  late  session,  for 
an  injunction  to  restrain  the  defendants  from  further  violating  his  rights, 
npon  which  motion  the  injunction  was  granted. 
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For  the  Journal  of  the  Franklin  Institute. 

Mies  on  the  U.  S.  Steamer  Vixen,     By  Chief  Engineer^  B.  F.  Isherwood, 

United  States  Jfavy. 

The  Vixen  was  one  of  two  small  war  steamers  precisely  alike,  origi- 
nally built  for  the  Mexican  Government  by  Messrs.  Brown  and  Bell  of 
New  York.  These  steamers,  in  an  unfinished  state,  were,  at  the  com- 
mencement of  the  late  war  with  Mexico,  still  in  the  hands  of  the  builders, 
from  whom  they  were  then  purchased  by  the  United  States,  armed,  and 
employed  against  their  original  proprietors.  At  the  termination  of  the 
war,  one  of  them  (the  Spi^re)  was  sold,  and  the  other  (the  Vixen)  re- 
tuned  in  the  Navy. 

As  first  constructed,  the  engine  of  the  Vixen  was  fitted  with  a  piston 
Talve  and  an  independent  slide  cut-off;  but  on  the  return  of  the  vessel  at 
die  conclusion  of  peace,  double  puppet  valves  and  a  cut-off,  invented  by 
Chief  Engineer,  Wm.  Sewell,  U.  S.  Navy,  were  substituted;  also,  the 
depOi  of  hold  was  increased  from  9^  to  12  feet,  and  the  mam  shaft  raised 
one  foot 
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The  results  given  in  these  notes,  are  from  tbe  log  of  the  vessel  afl 
the  above  alterations  were  made. 

Two  kinds  of  boilers  have  been  used  in  the  Vixen^  viz:  the  origii 
boiler  with  double  return  drop  flues,  and  the  Montgomery  boiler  w 
vertical  tubes  containing  the  water  inside  the  tubes  and  having  the  beal 
gases  applied  externally;  the  space  containing  the  heated  gases  bei 
divided  vertically  in  two  compartments  by  a  division  plate  or  diaphni| 
placed  about  midway  the  tubes.  The  results  from  both  boilers  will 
given  separately. 

Dixxn^sioxs  or  thx  Vkssxl  ahu  Maovivx&t. 

Hull. 

Length  on  deck,  •  •  •  .  .   '         llSfiset. 

Bi'am,       ,f  •  •  .  .  •  .        22     **     6  indie 

Depth  of  hold,  .  .  ,  .  .  12     «     0     « 

Draft  of  water,  deep  load  (7  ft.  9  in.  forward,  7  ft.  1 1  in.  aft,)  mean,  7     "10     ** 
Draft  of  water  with  all  coal  out,  but  all  other  weights  in,  6     **     S     ** 

Mean  draft  of  water  for  the  time  steamed,  .  .  7     **     2     ^ 

Immersed  amidship  8ecti3n  at  7  feet  2  inches  draft,     .  147    square  feet 

Square  feet  of  immersed  amidship  section  {>er  cubic  foot  of 

space  displacement  of  piston,  .  .  .  3*467     " 

Ri0. — ^Two  masted  fore  and  aft  schooner.    Under  sail  alone,  the  Tessd  may  be  coniide 
ed  unmanageable. 

EseiiTE. — One  half  beam  horizontal  condensing  engine,  Ligfathall's  patent. 
Diameter  of  cylinder,        .....  3  feet. 

Stroke  of  piston,  .....  6     " 

Splice  displacement  of  piston  per  stroke,  •  .  42*408  cabic  fte< 

Piddle  Wheels* 

Diameter  from  outnde  to  outside  of  paddles,  •  •  18  £eei  6  incbei. 

Length  of  paddle,  .  .  .  .  .  6    <<    4    '* 

Breadth  t>f  paddle      «  .  ,  .  .  .  2     «*    0    *< 

Dip  of  paddle  at  7  feet  2  inches  draft  of  Tessel,     .  .  2    <«    8    ** 

Number  of  paddles  in  each  wheel,     .  .  .  .  14. 

Number  of  paddles  in  water  in  each  wheel  at  7  feet  2  in.  draft,    3. 

Area  of  two  paddles,         .....  26|  sqnmre  feet 
Proportion  of  the  area  of  two  paddles  to  immersed  alnidship 

section  of  hull,  .....       1*000  to  5*80S 

Proportion  of  the  area  of  all  the  immersed  paddle  sur&ce  to 

immersed  amidship  section  of  hull,   .  .  . .  1-000  to  I'M 

Orioiital  Boilers. — Two  iron  double  return  drop  flue  boilers,  placed  one  on  eie 
side  the  engine. 

Length  of  each  boiler,     .....  18  ieet 

Breadth  **   .  .  .  •        6     *«    8inclff> 

Height,  'J 8    «*    1     ** 

Cubic  contents  of  circumscribing  parallelopipedon  of  each  boiler,  711}  cubic  feet 
Area  of  the  heating  surface  in  the  two  boilers,         .  •    750  square  feet 

**  grate         "  «  .  .  47  « 

Capacity  of  steam  room  in  boilers,  .  .  .    684  cabie  feet 

"  "  "        and  steam  pipe,  .  616  *< 

Cross  area  of  each  of  the  three  rows  of  flues  (both  boilers),  6*303  sq.  feet 

Cross  area  of  the  chimney,  ....         6*803   ** 

Height  of  chimney  aboTe  grate,     ....        43  feet  9  indMfc 
Mean  pressure  of  steam  above  atmosphere  per  sq.  in.  in  boilen,  12(  poimdii 
Initial  "  «  ^  cylinder*  10*3      " 

Cutting  off  at,  from  commencement  of  stroke  of  piston,  861  iochei. 

Double  strokes  of  piston  per  minute,  .  .  .       14^23 

Consumption  of  Pittsburg  bituminous  coal  per  hour,  with  na- 

tanldnSt, 664pov]idit 
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PROPOmTIOHS. 

Proportaon  oflieating  to  grate  surface,  .'  .  15*958  to  1*000 

**  grate  f  urface  to  cross  area  of  each  of  the 

3  rows  of  does,      7*457      «* 
"  "  "  chimney,  7*467       « 

«<  heating  surface  to  cross   area  of  each  of  the 

?  rows  of  flues,  118*991       '< 
"  «  «  chimney,         118*991       « 

'^  heating  surface  per  oibic  foot  of  space  displace- 

ment of  piston,  17*685  «q.  ficet 
**  grate  "  "  "  "  1*108       « 

"  heating  surface  per  cubic  foot  of  space  displace- 

ment of  piston,  multiplied  by  number  of  dou- 
ble strokes  (14*23)  per  minute,  .  1«245       ^ 
**                grate  surface  per  cubic  foot  of  space  displacement 
of  piston,  multiplied  by  number  (14*23)  of 
double  strokes  per  minute,               .            .       0*078       ^ 
Cubic  feet  of  steam  room  per  cubic  loot  of  steam  used  per 

stroke  of  piston,  ....  31*527 

Consumption  of  bituminous  Pittsburg  coal  per  square  foot  of 

grate  surface  per  hour  with  natural  draft,         .  .12        pounds. 

Consumption  of  bituminous  Pittsburg  coal  per  square  foot  of 

heating  surface  per  hour  with  natural  draft,  .  0.752    ** 

Sea  water  evaporated  by  one  sq.  ft.  of  heating  surface  per  hour, 
'<  ''  one  pound  of  Pittsburg  bituminous 

coal  per  hour,  .... 

These  boilers,  (Plate  II,)  under  ordinary  steaming  would  furnish  steam 
enough  at  the  above  pressure  to  cut  off  at  half  stroke;  the  piston  of  course 
making  a  proportionally  increased  number  of  strokes;  the  coal  is  reported 
as  of  very  inferior  quality. 

Performance  with  the  Original  Boilers. 
The  following  results  are  the  mean  of  311  hours  steaming  in  the  Gulf 
of  Mexico,  during  the  months  of  Februaiy  and  March,  1851,  embracing 
the  usual  variety  of  wind,  sea,  dip  of  paddle,  and  vessel's  draft  of  water. 
The  boilers  were  six  years  old,  and  very  foul  with  incrustation. 

Steam  pressure  in  boiler  above  atmosphere  per  square  inch,  12]^  pounds, 
cutting  off  at  26^  inches  from  the  commenoement  of  the  stroke,  giving 
a  mean  effective  pressure  by  indicator  of  16  pounds  per  square  inch  of 
piston;  number  of  double  strokes  of  piston  per  minute,  14-23;  actual 
horse  power  developed  by  the  engine,  86*266. 

The  speed  of  the  vessel  was  6-52  knots  of  6082§  feet,  or  7*511  statute 
miles. 

The  diameter  of  the  circle  of  the  centre  of  reaction  was  17J  feet;  the 
circumference  normal  to  which  is  54*19  feet;  and 

54*19  X  14*23  X  60  »46267*42  feets  speed  of  centre  of  reaction  of  paddles  per  hour. 
60821x6*52**>39658*99  feet^speed  of  vessel  per  hour. 

6608*43  feet«>slip  of  centre  of  reaction  of  paddles  per  hour. 
or,  14*28  per  cent. 

The  oblique  action  of  the  paddles,  calculated  as  the  squares  of  the 
series  of  their  angles  of  incidence  on  the  water,  is  11*94  per  cent. 

Total  losses  of  effect  by  the  paddle  wheels,  (14*28+11*94)  26*22  per 
cent. 

The  eraporation  was  obtained  as  follows:  The  steam  being  cut  off  at 
26}  inches  from  the  commencement  of  the  stroke,  there  was  filled  per 
strwe,  16-6()7  cubic  feet  of  the  cylinder,  to  which  must  be  added  4  cubic 
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feet  comprised  between  the  cut-oS*  valve  (which  was  also  the  sta 
valve,)  and  piston,  including  clearance,  nozzles,  &c.,  making  19*5 
cubic  feet  of  steam  of  the  total  pressure  of  25  pounds  per  square  im 
the  initial  cylinder  pressure  being  1.7  pounds  less  than  the  boiler  pressu 
There  would  consequently  be  furnished  per  hour,  (19-507X28'46x( 
33349*168  cubic  feet  of  steam  of  that  pressure;  and  as  the  relative  v 
umes  of  steam  of  the  density  due  to  that  pressure  and  water  are  as  10 
to  1,  there  would  be  evaporated  (33349- 168-M044)  31-943  cubic  f 
of  water.  Taking  the  cubic  foot  of  sea  water  at  64-3  pounds,  th< 
would  be  evaporated  per  hour,  by  one  pound  of  Pittsburg  bitumini 

coal,  ( ^pT )  3-642  pounds  of  sea  water;  to  this  must  be  adc 

the  loss  by  blowing  ojf  at  -^^  ^^  Sewell's  Salinometer,  obtained  as  follow 
the  total  heat  of  steam  bein^  taken  at  1202°  F.,  the  temperature  of  \ 
feed  water  from  the  hot  well  at  100°  F.,  the  temperature  of  the  ste 
and  water  in  the  boilers  at  241°  F.,  and  one-half  the  water  pump 
in  the  boilers  being  blown  out;  then,  1202°— 100°=1 102°,  the  heat  us 
in  evaporating  the  water;  and  241° — 100=141°,  the  heat  used  in  hlom 
off;  hence,  1102°+141°=1243^  the  total  heat  used  and  lost,  and  141 
11-34  per  cent,  of  1243,  leaving  the  complement  of  100  per  cent., 
(100 — 11-34)  88-66  as  the  proportion  of  the  total  heat  evolved  fromt 
fuel  applied  to  the  evaporation  of  the  water;  and  as  this  88-66  per  cej 
evaporated  3-642  pounds,  100  per  cent,  would  evaporate  4-107  pounc 
The  evaporation  tlien  by  one  pound  of  Pittsburg  bituminous  coal  per  hoi 
would  be  4-107  pounds  of  sea  water. 

Increasing  the  total  weight  of  water  evaporated,  in  like  manner,  by  t 
same  per  centage  for  loss  by  blowing  qffy  and  we  have  the  total  evapoi 
tion  of  36.029  cubic  feet,  or  2316-64  pounds  of  sea  water  by  750  squi 
feet  of  heating  surface,  being  3-089  pounds  of  sea  water  per  square  fa 

The  original  boilers  having  become  corroded  out,  a  pair  of  the  Mo: 
gomery  vertical  tubular  boilers  (Plate  III,)  were  substituted  in  1851, 
Performance  with  the  Montgomery  Boilers. 

The  following  performances  of  the  Montgomery  boilers  are  taken  fh 
the  Vixen^s  steam  log,  kept  during  a  passage  from  Pensacola  to  li 
West,  Florida.  On  this  passage  both  Cumberland  bituminous  and  ] 
thracite  coals  were  used.  In  both  cases,  the  conditions  of  wind  and  2 
remained  sensibly  the  same;  the  wind  and  swell  were  moderate,  a 
abeam.  The  boilers  being  nearly  new,  were  clean  and  free  from  incr 
tation. 

The  Cumberland  bituminous  was  used  for  the  first  half  of. the  passaj 
and  the  anthracite  for  the  last  half,  with  natural  draft  in  both  cases. 

Performance  with  the  Cumberland. 
Mean  speed  of  vessel  per  hour,  6*64  knots;  double  strokes  of  pisi 
per  minute,  15-675;  vacuum  in  condenser  per  gauge  26  inches  of  m 
cury;  steam  pressure  in  boiler  per  square  inch  above  atmosphere,  14* 
pounds,  cut  off  at  36  inches  from  commencement  of  stroke  of  pisb 
pounds  of  coal  consumed  per  hour,  676;  sail  used  half  the  time. 

Performance  with  the  Anthracite. 
Mean  speed  of  vessel  per  hour  5*95  knots.  Double  stroke  of  piston  ] 
miDute  14*88;  yaeuum  in  coixdenBeT  ^  g|^ge  26  in.  of  mercury.  Stei 
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pressure  in  boiler  per  square  inch  above  atmosphere  14*75  pounds;  cut 
oflTat  36  inches  from  commencement  of  stroke  of  piston.  Pounds  of  coal 
consumed  per  hour  713.  Sail  used  one-third  the  time. 

It  was  extremely  difficult  to  keep  steam  with  anthracite  after  the  first 
24  hours;  with  Cumberland  coal,  steam  was  kept  more  easily,  but  after 
three  or  four  days  continuous  steaming  with  it,  the  spaces  between  the 
tubes  would  choke  up,  and  so  impair  the  draft  as  to  render  it  necessary 
to  stop  the  engines,  draw  the  fires,  cool  the  boiler,  and  clean  out  the  tube 
spaces. 

During  an  attempt  made  to  steam  from  Pensacola  to  New  Orleans  with 
Pittsburg  bituminous  coal,  the  tube  spaces  choked  completely  up  in  24 
hours,  so  as  to  wholly  destroy  the  draft,  the  flame  rushing  out  into  the 
fire  room  whenever  the  doors  were  opened,  and  the  vessel  put  back  to 
Pensacola,  reaching  port  with  difficulty. 

With  these  boilers,  there  is  required  about  an  hour  and  a  quarter  to 
raise  steam  from  sea  water  of  Gulf  temperature,  say  60^  F. 

Calculating  the  evaporation  by  the  Cumberland  coal  in  the  same  man- 
ner as  before,  there  results  an  evaporation  of  5-237  pounds  of  sea  water 
per  pound  of  coal  per  hour,  and  3*248  pounds  of  sea  water  per  square 
foot  of  heating  surface  per  hour. 

Proceeding  in  the  same  manner  with  the  anthracite,  there  results  an 
evaporation  of  4*713  pounds  of  sea  water  per  pound  of  coal  per  hour,  and 
2-729  pounds  of  sea  water  per  square  foot  of  heating  surface  per  hour. 

MovTGoxxBT  BoiLSRs. — Two  of  iroii,  placed  one  on  each  side  the  engine. 

Length  of  each  boiler,    .....  13  feet  9  inches. 

Breadth  "     .  .  .  .  .  .        5    «   6     " 

Height  «  .  .  .  .  .  7     "   9     « 

Cobic contents ofcircumseribingparallelopipedon.ofeach  boiler,  596*09  cubic  feet. 
Area  of  the  grate  surface  in  the  two  boilers,  .  •        53*60  square  feet. 

"  heating     «  «...         1090*00  " 

Capacity  of  steam  room  in  boilers,        .  *  .  390*00  cubic  feet. 

"  "  "        and  steam  pipes,  .      425*00        « 

Cross  area  of  side  flue,  both  boilers,      .  •  •  7*56  square  feet, 

spaces  between  tubes  above  division  plate  or 

diaphragm  (both  boilers),  >64        " 

"  "       below,    «*  «•  7*03        « 

smoke  chimney,        ....  8*73        <* 

Height  of  smoke  chimney  above  grate,  .  .  48  feet. 

Mean  pressure  of  steam  above  atmosphere  per  square  inch  in 

boiler,  wilh  Cumberland  coal,  .  .  .         14*67  pounds. 

Initial  pressure  of  steam  above  atmosphere  per  square  inch  in 

cyUnder  with  Cumberland  coal,     .  .  .  12*47       " 

Catting  off  at,  from  commencement  of  stroke  of  piston,    •.  3  feet. 

Double  strokes  of  piston  per  minute,  with  Cumberland  coal,       15*675 
Consumption  of  Cumberland  coal  per  hour  with  natural  drafl,  676  pounds. 
Mean  pressure  of  steam  above  atmosphere  per  square  inch  in 

boiler,  with  anthracite,        ....  14*75    ** 

Initial  pressure  of  steam  above  atmosphere  per  square  inch  in 

cylinder,  ......       12*55    ^ 

Catting  off  at,  from  commencement  of  stroke  of  piston,  3  feet. 

Benble  strokes  of  piston  per  minute  with  anthracite,  .       14*88 

Consumption  of  anthracite  per  hour  with  natural  draft,  713. 

Proportioits. 
Proportiofi  of  heating  to  grate  surface,  .  20*336  to  l*0v/u 

"  grate  surfiice  to  cross  area  of  side  flue,  .        7.090         '* 

•*  "  "  spaces  between 

tubes  aboTe  diaphragm,     7-016         '' 
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Proportion  of  grate  surface  to  cross  area  of  smoke  chimney,        6*136  to 
<<  heating  surface  to  cross  area  of  side  flue,         *    144*180 

"  "  "  spaces  between 

tubes  above  diaphragm,  142*670 
«  "  '       **  below        «  155*050 

"  "  **  of  smoke  chimney,  124*857 

*'  "  per  cubic  foot  of  space  displace- 

ment of  piston,  25*699  aqi 

double  stroke  per  minute,  taking  the  mean  of  the  double 
strekes,  with  bituminous  and  anthracite  coals,  viz.  15*28 
per  minute^  .....  1*682 

Proportion  of  grate  surface  per  cubic  foot  of  space  displace- 
ment of  piston  per  double  stroke  per  minute,      .  .       0*083 
Proportion  of  grate  surface  per  cubic  foot  of  space  displace- 
ment of  piston,          .....  1*264 

Proportion  of  steam  room  per  cubic  foot  of  steam  used  per 

iftroke  of  piston,  ......     16*865  ca 

Consumption  of  bituminous  coal  with  natural  drafl  per  square 

foot  of  grate  surface  per  hour,     12*600  po 
«  "  heating  "  "  0*620 

Sea  water  evaporated  with  bituminous  coal  by  one  square  foot 

of  heating  surface  per  hour,  3*248 

*'  *'  by  I  pound  of  bituminous  coal  per  hour,       5*237 

Consumption  of  anthracite  coal  with  natural  drafl  per  square 

foot  of  grate  surface  per  hour,     13*300 
"  «  heating  ^  "  0*658 

Sea  water  evaporated  with  anthracite  by  one  square  foot  of 

heating  surface  per  hour,  .  2*729 

^  **  by  one  pound  of  anthracite  per  hour,  4*713 

From  the  foregoing  data,  it  will  be  perceived  that  the  economi 
feet  from  the  bituminous  exceeded  that  from  the  anthracite  by  11' 
cent,  of  the  latter,  although  the  results  from  both  kinds  of  coal  ai 
The  cause  of  this  is  undoubtedly  to  be  found  in  the  proportions 
boiler.  The  proportion  of  least  calorimeter  or  area  of  draft  is  but 
to  7-016  of  the  grate  surface,  with  a  chimney  only  48  feet  high  ab< 
grate,  and  there  was  burned  on  each  square  foot  of  grate  12-6  an 
pounds  of  C9al.  This  calorimeter  was  entirely  too  small  to  furn 
necessary  supply  of  atmospheric  air  for  even  the  bituminous,  mu 
for  the  anthracite,  which,  containing  more  of  the  carbon  and  less 
hydrogen  constituent,  requires  a  much  greater  amount  of  air  for 
quantities  of  the  coals.  According  to  Prof.  Walter  R..  Johnson,  a 
of  Cumberland  bituminous  coal  requires  for  its  combustion,  237*2! 
feet  of  air  at  the  standard  temperature  of  60°  F.,  and  30  inches 
barometer;  while  the  combustion  of  a  pound  of  anthracite  requires 
cubic  feet  of  the  same  air,  or  30j'5th  per  cent,  more  than  the 
There  was  thus  not  only  this  greater  amount  of  air  required  for  ' 
thracite,  but  there  was  a  much  less  velocity  of  draft  to  furnish  it 
the  anthracite  evaporated  a  less  quantity  of  water  than  the  bitun 
(equal  weights  of  each,)  and  as  the  amounts  of  the  two  kinds  < 
burned  in  equal  times  may  be  considered  practically  the  same,  the 
ence  being  but  5  j'^th  per  cent,  of  the  greater  quantity,  there  w 
heat  present  in  the  flues  during  the  combustion  of  the  anthraci 
consequently  a  less  draft.  Had  the  proportions  of  the  boiler  been 
for  the  combustion  of  anthracite,  it  would  doubtless  have  giv^n  t 
/>e/7or  result  due  to  it  ibeoretically,  and  obtained  elsewhere  prac 
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lere  proper  conditions  have  been  observed.  With  this  greater  deficiency 
air  for  the  anthracite  than  for  the  bituminous,  a  proportionally  larger 
lount  of  the  carbon  constituent  in  the  fuel  went  on  in  the  form  of 
rbonic  oxide,  instead  of  carbonic  acid  gas. 

Comparison  of  the  Original  with  the  ^'Montgomery"  Boilers. 
The  two  kinds  of  boiler  would  supply  equal  amounts  of  steam  in  equal 
nes,  until  the  ^^  Montgomery"  choked  up;  while  no  choking  up  was 
:perienced  with  the  onginal  boilers. 

Original  Boilers.  Montgomery  Boilers. 
ubie  contents  of  circumscribing  parallelo- 

pipedon,      ....         I422}cii.ft.       1172.18cii.ft.   oras  1.214to  I. 

>«••  of  grate  sar&oe,      .                         •  47    sq.ft.          53*60  sq.fU.     *^  0-S77 

NM  of  heating  sur&ce,          .            *  750       <*          1090-00    "         «  0-68S 
nu  of  least  calorimeter,  proportionally 

to  grate  surface,             .            .            .  7-467                7-624             «  0-978 

eight  ofchimnies  above  grates,  43}  feet           48  feet.            **  0-912 
onads  of  bituminous  coal  burned  per  hour 

per  square  foot  of  grate,             .            .  12  pounds.       12-600  pounds '<  0.952 

oportion  of  heating  to  grate  surface,  15-958  to  1.     20-336  to  1.    *<  0-784 
unds  of  sea  water  evaporated  per  hour 

Torn  100^  F.  by  1  lb.  bituminous  coal,  4^107  pounds.  5-237  pounds  «  0-784    ** 
imds  of  sea  water  evaporated  per  hour 

»y  one  square  foot  oi  heating  surface,  3-089     «        S«248      «      «  0-951    " 

Although  the  above  figures  show  an^eeonomical  evaporation  in  &vor  of 
:  Montgomery  boilers,  in  the  proportion  of  1*000  to  0*784^  both  bum- 
^  bituminous  coal,  yet  it  must  be  remembered  that  with  the  original 
tiers,  the  bituminous  was  the  Pittsburg  variety,  while  with  the  Mont- 
Query  boilers,  the  bituminous  was  the  Cumberland  variety.     Turning 
the  carefully  conducted  experiments  of  Prof.  Walter  K  Johnson,  made 
the  government  expesse  on  various  coalsy  I  find  the  evaporation  of 
sh  water  from  a  temperature  of  212^  F.,  by  one  pound  of  Cumberland 
uminous  coal,  ta  be  9*98  pounds,  and  by  one  pound  of  Pittsburg  bitu- 
nous  coal,  to  be  8*20  pounds,,  or  the  evaporative  effects  of  the  two- 
da  compare  as  1*000  to  0^821,  or  differing  but  Sy'^^^th  per  cent,  from  the 
itive  evaporation^ obtained  in  the  Vixen? suoWexs. 
Making  the  necessary  allowance  then,  for  the  different  evaporative 
irers  of  the  different  eoals-used,  and  for  the  fact  of  the  one  boiler  being 
.  and  foul,  and  the  other  new  and  clean,  there  appears  to  be  no  supe- 
rity  due  to- either  type  of  boilers  considered  as  such. 
rhe  indicator  diagrams  were  taken  during  the  performance  of  the 
KQtgomery  boilers,  and  are  added  to  show  tae  action  of  the  cylinder 
ves,  cut-off,  &c. 

INDICATOR  DrAGRAMB  FROM  THE  8TEAM  CYLINDER. 

^fs.  1.  Plate  III. — Steam,  per  gauge  m  boiler,  12  lbs.;  Tacaiiin,  per  gauge  in  condenser, 

iB4  double  atrokes  of  piiton  per  niinuti^.  17;  metti  eftctiTO  preasure  per  square  inch, 

I  VbmJi  throttle  wide. 

hm»  2. — Steam,  per  gauge  in  boiler,  15  Iba.;  Tacnum,  per  gauge  in  condeneer,  24  in.; 

ibb  ttro&es  of  piston  per  minute,  16^  mean  effisctive  piessure  per  squsre  inch,  14}  lbs.; 

iltle  wide. 

^M.  8. — SCmid,  per  gangs  ni<  boiler,  6  Ibs^.  vionum,  per  gauge  in.  condenser,  25  in^. 

lUe  slfokes  of  piston  pei:  minute,  9;  mean  efiectiYo  pressuie  per  square  inch,  5*6  lbs4 

altb  dose  shut 

fw.  4^ — Steam,  per  gauge  in  boiler,  16^  Ibs^  menum,  per  gauge  in  condenser,  24  in.; 

iMeatiolwof'iiiitBB  per  Minute,  14;  oMn  tfleotiYe  pramua  per  wiiQaxa  uiidk«  \b  Yksui 
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On  Marine  Propulsion.    A  Reply  to  J.  W.  Nystrom,  Esq,     By  J.  V. 

Merrick. 

The  reply  of  Mr.  Nystrom  to  my  remarks  in  the  January  number,  pre- 
sents so  clear  a  case  of  misapprehension  in  the  first  principles  of  dyna- 
mics, that  I  think  it  will  not  be  difficult,  by  reference  to  any  treatise  on 
that  subject,  to  prove  his  positions  entirely  untenable. 

Those  positions,  as  nearly  as  I  can  understand  them,  are — 1st,  That 
there  is  some  grand  difference  between  the  action  of  propellers  and 
paddle-wheels,  in  virtue  of  which  tlie  revolutions  of  a  screw  may  be  con- 
siderably increased  without  altering  the  slip,  while  such  a  result  cannot 
be  expected  when  a  paddle-wheel  is  employed;  and,  2d,  That  "  slip"  is 
not  a  measure  of  loss  of  elfect. 

Let  us  examine  the  subject  in  detail.     The  effect  of  a  constant  force 
is  composed,  1st,  of  the  intensity  of  its  effort,  and  2d,  of  the  space 
passed  through  ;  and  consequently,  its  effect  in  a  given  time  is  the  pro- 
duct of  its  intensity  and  its  velocity.     This  effect  has  received  from  , 
different  authors   various  names,  of  which  the  "quantity  of  work"  * 
appears  to  be  the  most  expressive. 

It  follows  from  this  definition,  that  when  no  velocity  is  obtained, 
or  in  other  words,  when  a  body  in  which  a  force  at:ts  is  iminovable. 
there  is  no  "work"  expended ;  and  it  follows  also,  that  if  a  constant  forc^ 
is  acting  to  separate  two  bodies,  its  intensity  of  effort,  which  may  b»- 
called  its  resistance  or  pressure,  will  act  equally  on  each  body,  and  th  * 
quantity  of  work  expended  on  each,  will  be  expressed  by  the  produce 
of  this  intensity,  or  resistance,  or  pressure,  and  of  the  velocity  maintaine  c: 
by  each  ;  and  that  the  sum  of  these  products  must  always  equal  that  oi 
the  original  pressure  or  intensity  of  effort,  and  of  its  velocity. 

Now,  suppose  the  case  of  a  locomotive  moving  upon  a  railway;  the 
driving  wheel  may  be  considered  as  a  lever,  through  which  the  power 
developed  by  the  engine  is  transmitted  to  the  rail,  each  point  of  which, 
as  the  moving  driving  wheel  comes  in  contact  therewith,  forms  the  point 
d'appui  against  which  acts  the  power  of  the  engine  to  propel  itself  and 
train  ;   and  if  this  power  be  equivalent  to  a  weight  of  100  pounds  con- 
stantly acting  at  the  velocity  of  the  circumference  of  the  dnving  wheel, 
then  if  the  friction  or  "hold"  upon  the  rail  Just  equals  100  pounds,  the 
wheels  will  turn  without  slipping  upon  the  rail ;  in  this  case,  the  velocity 
of  the  train  in  a  unit  of  time,  multiplied  by  the  resistance  it  offers  to 
motion  at  that  velocity,  just  equals  the  whole  available  power  of  the 
engine  in  that  time.    But  if  the  power  developed  by  the  engbe  be  in- 
creased by  the  employment  of  larger  cylinders  with  the  same  steam  pres- 
sure, this  power  transmitted  to  the  circumference  of  the  driving  wheel 
will  be  increased  either  in  intensity  or  in  velocity.     As,  however,  the 
friction  was  before  just  equal  to  the  resistance  offered  by  the  train  at  its 
former  velocity,  ana  as  the  pressure  can  never  exceed  the  friction  or  re- 
sisting pressure,  the  increase  must  take  place  in  the  velocity.    Bat  the 
velocity  of  the  train  cannot  be  increased,  because  it  requires  a  pressure 
equal  to  the  friction,  to  give  it  that  velocity.    Hence  the  circumference 
cf  the  driving  wheel  must  revolye  faster  tnan  the  engine  can  advance 
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or  in  other  words,  must  slip  upon  the  rail.  The  ratio  of  thi^  "slip"  to 
the  velocity  of  the  driving  wheel,  is  the  per  centage  employed  in  what 
may  be  called  propelling  the  friction  backwards^  which  is  non-utilized 
eflect. 

In  the  case  of  a  paddle-wheel  steamer,  supposing  there  is  no  oblique 

action,  and  that  the  whole  area  of  the  float  is  concentrated  at  the  centre 

of  efibrt,  the  rail  is  replaced  by  the  water,  and  the  friction  of  the  rail  by 

^e  power  required  to  put  in  motion  that  water.     Now  as  water  is  a  body 

^hose  particles  are  free  to  move  upon  one  another,  it  follows  that  no 

pressure  can  be  applied  to  it  without  producing  motion;  hence  the  power 

transmitted  to  the  centre  of  effort  revolving  at  a  certain  velocity,  must 

not  only  give  rise  to  a  forward  motion  of  the  vessel,  but  to  a  retrograde 

movement  of  the  water,  called  "slip;"  and  by  the  law  of  dynamics, 

previously  mentioned,  the  available  power  of  the  engines  when  uniform 

jmotion  is  attained,  will  therefore  be  divided  as  follows :  1st,  the  pressure 

at  the  centre  of  the  float  will  give  rise  to  a  certain  velocity  of  the  vessel, 

<iependent  on  its  form  and  dimensions,  the  product  of  which,  by  this 

pressure,  expresses  that  portion  of  the  power  expended  in  propelling  the 

vessel,  and  is  called  "utilized  effect;"  2d,  the  same  pressure  at  the 

centre  of  the  float,  will  give  rise  to  a  certain  velocity  of  the  water,  in  a 

sense  opposite  to  that  of  the  vessel's  motion,  dependent  on  the  form, 

<limensions,  and  arrangement  of  the  floats  on  the  wheel,  which  velocity 

multiplied  by  the  said  pressure,  expresses  that  portion  of  the  power 

employed  in  propelling  the  water  backward,  and  is  called  "non-utilized 

effect."     As  the  same  pressure  is  an  element  in  both  these  expressions, 

and  as  the  sum  of  the  two  eflects  must  be  equivalent  to  the  available 

power  of  the  engines,  it  is  obvious  that  the  sum  of  the  two  velocities  is 

equal  to  that  of  the  centre  of  pressure  of  the  float,  and  that  the  ratio*  of 

non-utilized  effect  to  the  whole  power  available,  is  measured  by  that  of 

the  velocity  of  the  slip  to  the  velocity  of  the  wheel. 

If  this  be  not  clear  enough,  the  ease  may  be  stated  in  another  way. 
Suppose  a  paddle-wheel  steamer  to  be  tied  to  a  wharf,  her  engines  to  be 
in  uniform  motion,  and  steam  of  a  given  pressure  to  be  admitted  freely 
to  the  cylinders.  Then,  according  to  the  relative  velocities  of  the  wheel 
and  the  crank  pins,  this  power  becomes  at  the  centre  of  effort  of  the 
former,  equivalent  to  a  certain  velocity  multiplied  by  a  certain  pressure, 
which  is  capable  of  giving  a  certain  velocity  to  the  water  put  in  motion 
by  the  floats,  depending  on  their  form,  arrangement,  and  dimensions. 
Here  the  whole  effect  of  the  engine  transmitted  through  the  shafts,  is 
non-utilized  in  propelling,  because  the  vessel  has  no  velocity.  If,  now, 
the  engines  being  still  working  with  the  same  steam  pressure,  the  vessel 
be  antied,  after  the  first  instant  of  time,  if  we  can  suppose  uniform 
motion  to  be  attained  during  an  indefinitely  short  period,  the  retrograde 
velocity  of  the  water  will  have  been  diminished,  that  of  the  vessel  (for- 
ward) increased,  (since  it  was  before  =  0,)  and  that  of  the  engines  in- 
creased, thereby  augmenting  the  power  developed,  although  Xhe  pressure. 
remains  precisely  the  same  as  before.  At  the  end  of  successive  instants 
of  time,  the  same  eflects  will  be  exaggerated,  the  pressure  always  re- 
maining the  same,  until  an  absolute  uniformity  of  motion  is  attained; 
when  it  wiU  be  found  that  the  opposing  resistances  aie  m  e(\\xi!lL^tv>XGDb 
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(not  the  opposing  effects,)  and  that  the  resistance  of  the  water  throwx^ 
back  by  the  wheels,  is  precisely  equal  to  the  resistance  opposed  by  the 
water  and  air  to  the  advance  of  the  vessel.     And  then,  the  ratio  of  the 
coefficient"*"  of  the  vessel,  and  of  the  area  of  the  floats  brought  into 
action  while  the  vessel  goes  over  an  unit  of  space,  multiplied  by  the  co- 
efficient for  resistance  to  pTane  surfaces  at  the  given  immersion,  deter- 
mines (inversely)  that  of  the  velocity  of  the  vessel,  forward,  to  the 
velocity  of  the  water  backward. 

For  example,  if  the  coefficient  of  a  vessel  be  40,  and  the  area  in  feet  of 
the  propelling  surface  of  the  floats,  acting  while  the  vessel  advances  through 

a  unit  of  space, a»  240,  then  the  slip  should  be        ^      —    ^^    -,  i. 

240+40        280         7 

or  14  per  cent.,  nearly. 

The  same  principles  must  govern  us  in  the  consideration  of  the  screw 
propeller.  Suppose,  as  before,  that  a  screw  vessel  is  tied  to  the  wharf, 
and  steam  of  a  given  pressure  freely  admitted  to  ihe  pistons,  which  are 
in  uniform  motion;  then  the  power  developed,  afler  the  requisite  deduc- 
tions are  made,  is  transmitted  through  the  shaft,  and  according  to  the 
ratio  of  velocities  of  the  pitch  of  the  screw,  and  of  the  crank  pins,  be- 
comes at  its  centre  of  efibrt,  a  certain  pressure  exerted  in  the  direction 
of  the  axis,  which  pressure  is  capable  of  giving  a  certain  velocity  to  the 
water  put  in  motion  by  the  propeller  blades,  depending  on  theu  form, 
arrangement,  and  dimensions.  Here  the  whole  available  power  •£  the 
engines  is  non-utilized  efiect,  since  the  vessel  has  no  velocity.  If,,  now, 
the  vessel  be  untied,  and  if  after  the  first  instant  of  time  we  suppose 
uniform  motion  to  be  attained  for  an  indefinitely  short  period,  the  retro- 
grade velocity  of  the  wates  will  have  been  diminished,  the  forward 
velocity  of  the  vessel  increased  (since  it  was  before  xs  0,)  and  that  or 
the  engines  increased,  thereby  augmenting  the  power  developed  in  a  given 
time,  though  the  pressure  on  the  propeller  remains  the  same.  At  each 
successive  instant  of  time,  the  same  efiects  will  have  been  exaggerated^ 
until  at  length  uniform  motion  will  be  attained,  when  it  will  be  found 
that  the  opposing  pressures  are  in  equilibrium,  or  in  other  words,  that 
the  resistance  of  the  water  thrown  back  by  the  propeller,  is  precisely 
equal  to  the  resistance  opposed  by  the  water  and  air  ta  the  forward 
motion  of  the  vessel;  and  that  the  ratio  of  the  coefficient  of  the  ve»el 
to  the  projectedarea  fin  square  feet)  of  the  blades  acting  while  the  yeasel 
passes  through  an  unit  of  space,  multiplied  by  the  coefficient  sesistaDoe 
per  square  foot  ta  a  plane  surface,  will  be  inversely  that  of  the  relative 
velocities  of  the  vessel  and  of  the  water  in  opposite  directions. 

For  example,  in  the  case  of  the  San  Jacinto,  the  pressure  required,  lo 

968 
propel  her  at  a  velocity  of  -^^r-  =  16' 11  feet  per  second',  was  (by  dyni- 

mometer)  12,815  pounds.    Hence  her  coefficient  was  ^.^  ,^^  =  49.1 

*  By  the  "coefficient"  of  a  inessel,  I  mean  that  number  which,  multiplied  by  the  ufun 

of  its  velocity,  and  by  the  mots  of  a  cubic  foot  of  water,  equals  the  number  of  |m«iA 

P  64p6 

weqaiied  to  propel  her  at  that  velocity;  for  tea  water  the  maM  ■■  ~   ■■  -gns  ' 

1%  nearfy. 
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rhe-  area  of  her  propeller  blades  projected  on  a  plane  perpendicular  to 

he  axis,  is  108-5  s<j.  feet.    But  the  projected  area  acting  to  propel,  while 

flic  vessel  is  advancing  over  a  unit  of  space,  is  (as  I  shall  hereafter  show,) 

equal  to  that  of  the  propeller,  in  rest,  multiplied  by  the  secant  of  the 

oiigte,  whose  tangent  multiplied  by  the  circumference^  is  the  advance  of  the 

vtssei  during  a  revolution. 

The  coefficient  of  plane  surfaces  propelled  through  liquids,  is  various 

at  different  speeds,  and  under  different  circumstances.    Beaufoy,  in  one 

set  of  experiments,  found  it  to  be  for  water  (near  the  surface)  1-08;  and 

P       64*50 
in  another  set,  1-12^    (Theoretically  it    should  be  ^  ■■  ^JToq  "■  ^> 

nearly,  for  sea  water;  P  being  the  weight  of  a  cubic  foot,)  and  it  of 
course  varies  with  the  immersion.  As  we  are  now  viewing  the  theory  of 
the  screw,  however,  and  cannot  ascertain  its  value  within  the  limits  of 
1*  and  1'12,  we  shall  assume  it  =  1*00,  which  will  be  near  enough  for 
the  purpose. 
At  twenty-five  per  cent,  slip  of  the  San  Jacinto's  propeller,  the  secant 

of  the  angle  before  mentioned,  which  is  i l2--i__ L-  -a  l*40,  so 

°  (circ.)^ 

that  its  acting  area  was  108*5  x  1*40  =  151*9  square  feet.    Hence  the 

49*3 

slip  should  be  ,^,  ,, T-r-rr  =  24*5  per  cent.,  while  the  slip  observed 

151*9  +  49*3 

=26*27  per  cent.;  while  the  velocity  of  pitch  if  this  were  the  cor- 

(24*5      \ 
1 -r   Kvn    91- r  J  =^^'33  feet  per  second. 

This  is  as  near  a  result  as  calculation  will  give,  when  it  is  considered 
that  a  part  of  the  blades  near  the  axis  were  probably  not  efficient,  or 
that  from    disturbing    influences,   the    coefficient    was  less    than   1. 

If  for  example,  it  were  -911,  then  ^^—^  ^  ^'^^^  ^  ^^  ^  «  26*27  per 

cent. 

Enough  has,  I  think,  been  said,  to  show  that  the  pressure  constantly 
farted  Sy  a  screw  propeller  or  side  wlieel^  always  remains  the  same  with  a 
gim pressure  in  the  cylinders^  and  is  entirely  independent  of  the  velocity 
at  which  the  vessel  moves.  Hence  in  the  case  of  the  tow-boat,  (adduced 
l>yMr.  N.,)  the  pressure  exerted  by  her  propeller  or  wheel,  is  always  the 
(ame  with  the  same  steam  pressure,  no  matter  what  number  of  vessels 
the  may  have  in  tow;  and  the  effect  utilized,  would  therefore  be  always 
iQ exact  ratio  with  the  difference  between  unity  and  the  percentage  of 
dip,  provided  the  acting  area  of  the  propeller  was  the  same.  Let  us 
suppose  as  an  example,  that  the  San  Jacinto  should  take  in  tow  another 
▼csael  possessing  the  same  coefficient,  and  that  steam  of  the  same  pres- 
lore  as  before,  be  admitted  to  her  engines.  The  sum  of  the  coefficients 
^ould  then  be  49-3  x  2  =  98*6.    Then  the  velocity  at  which  the 

▼eiKls  would  move,  would  be  J-gs^  =  ^^'^  ^^^^  P^'  ^^^^^'     ^ 

order  to  approximate  the  acting  area  of  the  propeller,  suppose  the  slip  to 
bell  per  cent.,  then  secant  >  =  1-28,  and  108-5  x  1-28  =  139  feeX- 
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Hence  slip  =  ^  ^^    .    ^^  .  =  41-4  p«r  cent.    So  that  the  velocity  of  tbc 

139  +  9o*6  '^  '' 

I  41 '4      \ 

pitch  will  be  11-4  (1  +  -~  A  =  19-47  feet  per  second.    Henc< 

the  powers  developed  by  the  engine  will  be  in  the  two  cases,  as  21  '35 
to  19-47,  or  as  1*  to  -913,  while  the  utilized  effects  produced,  are  ai 
(16-11)^  to  (11*4)'  X  2,  or  as  1  to  •709.     In  like  manner,  we  may  find  foi 
the  cases,  w-hen  two  such  vessels  are  towed,  a  slip  of  53-2  per  cent. 
**     three      **  "  *'    "  61-0      " 

u      fom-       u  u  li  ^  a  67-4      " 

i<     five        "  **  "    "  71-8      " 

«      six         "  "  "    "  75-0      " 

The  acting  area  of  a  screw  has  been  supposed  by  some  authors  to  hi 
the  projected  area  of  all  its  blades  on  a  plane  perpendicular  to  the  axis 
by  others,  to  be  their  absolute  area,  on  the  supposition  that  their  actioi 
is  perpendicular  to  the  surface;  by  others,  again,  the  area  of  the  circum 
scribing  circle.  It  appears  to  me,  however,  to  be  neither  of  these;  bu 
the  projected  area  by  the  ratio  of  length  between  the  helicoidal  patl 
traversed  by  the  centre  of  effort,  and  the  circumference  of  the  circle  ii 
which  it  moves;  and  for  the  following  reason:  the  coeflScient  of  a  vesse 
(before  alluded  to)  represents  the  area  of  a  plane,  whose  resistance  wooli 
he  equivalent  to  that  of  the  vessel;  consequently  the  quantity  of  wate 
which  may  be  said  to  be  displaced  by  the  vessel,  is  that  which  would  b 
displaced  by  this  plane,  or  is  equivalent  to  the  product  of  its  area  and  o 
its  advance.  Now  the  water  displaced  by  the  blade  of  a  screw,  is  : 
volume  whose  area  is  that  of  the  helicoidal  path  traversed  by  the  whol 
blade,  and  whose  length  is  the  slip;  with  the  velocities  of  these  twi 
displacements,  we  have  nothmg  to  do;  we  have  simply  to  compare  th 
**acting  area"  of  the  blades,  and  the  "propelled  area,"  as  it  may  b 
styled,  or  coefficient  of  the  vessel;  and  as  the  area  of  the  helicoidal  pat 
of  the  whole  blade  is  to  its  projected  area  on  a  plane  perpendicular  to  th 
axis  of  the  screw,  as  the  secant  of  the  angle  it  forms  with  that  plane  is  t 
unity,  it  results  that  the  product  of  this  projected  area  by  the  secant  c 
this  angle,  is  the  "acting  area"  of  the  blades.  Or,  it  may  be  thus  stated 
each  point  in  the  surface  comes  in  contact  with,  and  therefore  sets  i 
motion,  every  particle  of  water  it  glides  over  during  its  revolution,  an* 
as  the  aggregate  of  all  these  particles  forms  the  helicoidal  line  traced  b 
the  blade,  it  is  clear  that  a  body  of  water  is  moved  during  its  revolutio 
by  that  point,  proportional  to  the  length  of  that  line.  Now  if  the  ream 
have  no  motion,  tiiis  helicoidal  line  becomes  the  circumference  of  th 
circle  in  which  it  moves;  and  if  the  vessel  have  any  forward  movemen 
the  angle  formed  by  the  helicoidal  path  over  which*  the  centre  of  eflb 
passes,  is  such  that  its  tangent,  multiplied  by  the  circumferential  mcnri 
ment,  equals  the  advance;  and  it  is  this  angle  whose  secant  forms  tfi 
multiplier  for  the  projected  surface  of  all  the  blades,  to  obtain  their  actin 
area.  It  thence  follows  that  this  area  diminishes  as  the  slip  increases,  < 
course  diminishing  the  resistance  requisite  to  put  the  water  in  motion. 

With  a  paddle-wheel,  the  reverse  is  the  case;  there  the  number  < 
floats  immersed  during  the  advance  of  the  vessel  over  a  unit  of  spaD 
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increases  with  the  slip.    For  example,  if  a  paddle-wheel  have  30  floats, 
and  if  20  revolutions  cause  its  centre  of  effort  to  move  over  1000  feet, 

30  X  20 
and  its  propelling  area  =  area  of  floats  immersed,  x  —  —60  N.; 

then  if  the  vessel  advances  over  only  900  feet,  (or  if  the  slip  is  ten 

per  cent.,)  the  number  of  floats  immersed  during  its  passage  over  1  foot, 

30  X  20 
vouldbe  — rrprpr —  =  '67  N.;  if  over  800  feet,  with  20  per  cent,  slip, 

30  X  20  1 

— _- —  =  '75  N.,  and  so.  on  in  the  ratio  of  -- — ^,  and  as  the  volume 

oUU  1 — o 

of  water  set  in  motion  is  equal  to  its  area  multiplied  by  the  recession  of 
the  water,  while  that  of  the  water  displaced  by  the  vessel,  is  equal  in 
Talue  to  the  area  expressed  by  its  coefficient  multiplied  by  its  advance; 
<uid  inasmuch  as  we  have  nothing  to  do  with  the  velocities  with  which 
either  volume  is  moved,  we  have  to  compare  the  acting  and  propelled 
areas,  which  in  this  instance  approach  in  ralue  as  the  slip  diminishes. 

Such  are  the  indications  of  theory;  but  it  is  found  that  the  values  given 
by  them,  are  but  approximative,  and  that  there  are  some  modifying  cir- 
cumstances experienced  in  practice.    Among  others,  may  be  noticed  the 
feet,  that  as  propelling  surfaces  approach  more  nearly  to  each  other,  or 
follow  each  other  more  rapidly,  the  disturbance  of  the  water  diminishes 
their  efficiency;  that  water  impinging  on  surfaces  at  more  oblique  angles, 
increases  its  pressure  more  rapidly  than  is  justly  due  to  its  velocity,  and 
that  consequently,  it  opposes  greater  resistance  to  surfaces  striking  it  at 
Tery  acute  angles;  that  the  lines  of  a  vessel  astern,  have  great  influence 
on  the  resistance  offered  to  its  propeller  by  the  greater  or  less  facility 
with  which  the  water  falls  into  the  wake;  that  the  coefficient  of  a  vessel 
increases  at  high  rates  of  speed,  &c.,  &c.     The  great  principle,  however, 
lemains  the  same,  viz:   that  slip  with  the  same  relative  propelling  area 
ted  coeflScient,  is  a  measure  of  loss  of  effect^  and  that  in  all  propelling 
agents  (now  known),  the  change  in  propelling  area  at  different  slips 
within  the  ordinary  limits,  when  taken  m  connexion  with  the  diflferentre- 
sistances  offered  by  the  water  under  these  different  circumstances,  is  not 
80  great  as  materially  to  affect  this  condition  in  practice. 

And  now  for  a  notice  of  some  of  Mr.  Nystrom's  observations.    In  the 
first  place,  when  quoting  my  remark,  that  ^^heavy  weather  at  sea''  is  apt 
to  increase  slip;  he  adds,  ^^we  may  as  well  say  a  good  fair  wind,  which 
then  would  decrease  the  slip;  these  are  the  results  of  circumstances." 
What  has  been  said  will  show  that  the  ^^circumstances"  are  generally  on 
one  side  of  the  question,  and  that  while  a  very  moderate  increase  of  re- 
astance  increases  slip,  it  requires  a  far  greater  force  to  equally  diminish  it. 
h&ct,  the  experience  of  all  screw  steamers  is,  that  the  average  slip  during 
ID  ordinary  voyage,  is  greater  than  that  attained  under  the  favorable  cir- 
cumstances of  smooth  sea  and  calm.  In  the  next  place,  it  is  unnecessary  to 
itcapitulate  in  order  to  show  that  the  same  general  principles  cover  the 
ctse  both  of  paddle-wheels  and  propellers,  when  it  is  a  question  if  velo- 
city can  be  increased  with  the  same  reastance  and  slip.    3d,  Mr.  N. 
Ays,  that  'V  we  suppoise  the  slip  to  be  100*  (&at  is,  when  the  vessel 
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stands  stationary,  and  the  propeller  is  running,)  and  the.  slip  is  a  measar 
of  the  loss  of  efi'ect  as  described  by  Mr.  Isherwood,  then  the  slip  shoal 
take  away  all  the  effect  from  the  steam  engine,  and  not  allow  any  fortl 
friction  and  working  the  pumps."  Now  these  latter  elements  hav 
nothing  to  do  with  the  question;  they  are  absorbed  and  utilized  befoi 
the  power  developed  by  the  cylinders  reaches  the  shaft;  consequently 
are  not  transmitted  to  the  propeller,  and  do  not  form  a  part  of  Uie  tot 
power  in  which  the  per  centage  of  loss  is  calculated.  If,  for  instano 
a  power  of  100  horse  power  be  developed,  and  it  require  10  horse  pow( 
to  overcome  friction,  &c.,  it  is  but  90  horse  power  which  is  transmitte 
to  the  propeller.     Again,  with  reference  to  the  tow-boat  question. 

''Again,  let  us  take  a  few  nteps  back,  and  suppoRe  the  slip  to  be  80  per  cent.,  whidi 
often  the  case  with  tow  boats;  then,  if  the  loss  of  effect  is  80  per  cent,  there  is  onlj  S 
per  cent,  left,  which  is  nothing  more  than  what  is  required  for  the  friction  and  wodui 
the  pumps,  consequently  nothing  left  as  useful  effect  for  towing;  still  the  vessel  is  nmnii^ 
and  in  this  age  of  common  sense,  wc  do  not  believe  that  witchcraft  tows  the  vessel;  ta) 
the  same  tow  boat  to  tow  a  smaller  vessel,  which  causes  a  slip  of  only  50  per  cent.;  tl 
friction  and  working  the  pumps  being  the  same,  20  per  cent.,  then  there  remains  30  p 
cent,  as  useful  effect  for  towing.  We  sec  now  that  if  slip  is  a  measure  of  loss  of  eSkc 
it  requires  more  power  to  propel  a  small  vessel,  and  no  power  to  propel  the  largest  vessel 

Here  we  find  the  same  error  as  in  the  former  case — the  whole  stnL 
ture  of  the  argument  is  built  upon  sand.  Again,  in  reference  to  tl 
comparison  of  a  locomotive  with  a  steam  vessel,  it  is  intimated  that  if  \k 
"try  the  experiment  with  a  locomotive  in  water,  we  shall  find  it  run  a 
well  without  wheels."  Undoubtedly  ;  it  would  probably  sink — but  i 
that  difficulty  were  overcome,  it  would  advance  quite  as  rapidly  as  tie 
finest  screw  vessel,  if  drawn  upon  shore,  and  her  engines  were  driven  at 
full  power.  The  comparison  is  entirely  irrelevant — as  much  so  as  to 
assert  that  a  man  exercised  no  power  in  walking,  because,  if  suspended 
in  the  air,  he  could  not  advance  by  the  same  movements  of  his  limbs. 

Finally,  The  calculation  into  which  Mr.  N.  enters  at  the  conclusion 
of  his  article,  is  a  lamentable  instance  of  implicit  faith  (without  examina- 
tion) in  the  old  doctrine  that  inaction  and  re-action  are  equal  and  in 
opposite  directions;" — a  form  of  expression  which  ought  never  to  be 
quoted  or  used  without  the  substitution  of  the  proper  terms,  ^*  pressure 
and  resistance"  for  "action  and  re-action." 

The  very  first  equation  given  in  that  calculation;  is  erroneous — it  should 
have  been  p==r; — consequently  the  results  attained  by  it  are  valueless. 

It  is  unnecessary  to  quote  or  reply  at  greater  length,  although  the  ques- 
tion is  by  no  means  exhausted — and  with  any  persevering  reader  who 
may  not  have  "  dropped  off"  ere  this,  I  shall  rest  what  I  believe  to 
be  a  "  clear  case." 
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Description  of  the  Steamer  **  City  of  JVbrfoUc.^^ 

This  steamer,  constructed  in  Baltimore,  has  been  recently  put  on  tk 
New  York  and  Richmond  line.  She  was  built  for  Messrs*  MaiOer^ 
Lord,  of  New  York,  Agents  and  part  owners. 


Descriptitm  of  the  Steamer  City  ofNarfcXk.  STI 

Hull — Bell  &  Brothers,  Builders. 
Length  between  perpendiculars,        .         165  feet. 

"       on  deck,      .         .         .         •         180    " 
Breadth  of  beam,     ....  27    ^^ 

Depth  of  hold,         .         .         .         .  17    "     3  inches. 

Midship  section  immersed  at  trial,       240*67  sq.  ft. 
Tonnage:  Register,  571  tons;  Carpenter's  measure,  729  tons. 
Rig,  3  masts;  fore  and  ail  sails. 

Engines — By  Murray  &  Hazlehurst,  Vulcan  Works. 
Cylinders — two:  inverted,  direct  action,  and  connexion. 
Diameter,      ...         2  feet  8  inches. 
Length  of  stroke,  .         .         2  feet  8  inches. 

One  Air- Pump,  solid  piston,  double  acting,  driven  by  beam  and  con- 
necting rod  from  main  crank  shaft. 

Screw — Of  Cast  Iron. 

Diameter,         ...         9  feet  2  inches. 

D.  ,    r  1.      X  t  15  feet  6  inches  at  entrance. 

Pitch,  (expanding,)     .         j  jg  f^^^  ^^  ^^j^ 

3  Blades;  absolute  width  at  periphery,  4  feet  9  inches. 

'^      at  hub,  1  foot  6  inches. 

Fore  shortened  view  on  disk,  at  periphery,  4  feet    1  inch. 

"  "  "     at  hub,  6  inches. 

Absolute  area  of  all  blades,         .         .    44-6  sq.  ft. 
Projected  "  "      .         .         .     24;7 sq.ft. 

Thickness  at  periphery,     .         .         .     f  inches. 
*^        at  hub,      ....     4  inches. 
Boilers — Two:  flue  and  return  tubular. 
External  dimensions — width  8  feet;  length  18  feet  2  inches. 
Heating  sur&ce,  both  boilers,  1824  sq.  feet. 

Grate         ''  "  "  44  sq.  feet,  or  in  the  ratio  of  21-71 

to  1*00.     Each  boiler  contains  2  flues  18^  inches,  2  flues  14^  inches, 
and  2  flues  10^  inches  diameter,  8  feet  2  inches  long,  and  75  tubes  4 
iiches  diameter,  6^  feet  long,  the  upper  tubes  on  a  level  with  crown  of 
fiunace. 
Collective  area,  both  boilers,  of  flues,  14*44  sq.  feet. 

"  "  "        of  tubes,  15-70  sq.  feet. 

Ratio  to  grate  surface  of  flues,  .        •     -g.^ji 

"  "        "     of  tubes,         .        .     y.Jy  ■ 

Chimney,  56  inches  diameter,  or  area  17-1  sq.  feet,  and  65  feet  high 
ibore  grate  bars. 

Performance  in  the  Bay  on  fret  trip  from  Baltimore  to  J^Tew  York. 
Revolutions  averaged  60  per  minute. 
Steam  averaged  20  to  22  lbs.,  cutting  off"  at  half  stroke. 
Speed  averaged  10*22  miles  per  hour,  as  follows : 
Time  6  hours  39  minutes. 

Distance  run  68  miles,  by  United  States  Coast  Survey  Charts. 
Draft  of  Water — ^Forwa^d,  10  feet  4  inches. 

;*  "        Aft,  12  feet  6  inches. 

Slip  very  deep,  and  drawing  too  much  by  the  stem. 

T«&.  ZXnL— TaiXB  Sbum^— No.  iw— ^Aran,  1969.  S4 
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Fuel — CoDsumption  not  accurately  ascertained,  but  estimated 

pounds  per  hour. 

19+15'5 
Slip — Mean  pitch  = =  17-25  feet.      The  velocity  nc 

pitch  was  17-25 X  60  X  60=62,100  feet=ll-76  miles  per  hour. 

Slip,  therefore,  = =13  per  cent.,  a  very  ezcellen 
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A  Series  of  Lectures  on  the  Telegraphy  delivered  before  the  Franklin  i 

&ssionj  1850-51.     By  Dr.  L.  Turnbull. 

Continued  from  page  191. 

The  Electric  Telegraph  between  England  and  France,     Extension  ic 

and  Belgium. 

The  first  wires  for  the  Submarine  Telegraph  were  sunk  in  the 
channel  on  the  27th  of  August,  1850.  The  wire  was  thirty  mile 
with  a  covering  of  gutta  percha  half  an  inch  in  diameter,  the  yn 
bedded  by  leaden  clamps  of  twenty  and  twenty-five  pounds,  to  the 
of  the  sea;  the  clamps  were  streamed  out  at  every  sixteenth  of  a  m 
the  wire  was  safely  sunk  to  a  depth  which  was  hoped  would  plac 
of  the  reach  of  anchors  or  monsters  of  the  deep;  and  the  other  eD( 
wire  was  run  up  the  cliff  at  Cape  Grinez,  to  its  terminal  station 
French  side  of  the  channel,  and  messages  were  passed  between  t 
countries. 

But  unfortunately  for  the  first  effort,  in  the  course  of  a  moi 
wire  received  so  much  injury  on  a  rock  off  Cape  Grinez,  as  to 
it  entirely  useless,  and  upon  a  careful  consideration,  the  Directors 
Company  determined  to  lay,  instead  of  one,  *'four  permanent  win 

Upon  an  examination  by  divers,  it  has  been  found  that  wh( 
rupture  of  the  coil  occurred,  it  had  rested  on  a  very  sharp  ridge  oi 
about  a  mile  out  from  Cape  Grinez,  so  that  the  leaden  weights;  h 
pannier-like  on  either  side,  in  conjunction  with  the  swaying  of  the 
caused  it  to  part  at  that  point;  while  at  another  place,  in  sho 
shingle  from  the  beach  had  the  effect  of  detaching  the  coil  fn 
leaden  conductor  that  carried  it  up  the  Cape. 

The  wire,  in  its  gutta  percha  coating,  was  consequently  cut  ; 
places,  representing  a  remnant  of  wire  of  about  four  hundred 
which  was  allowed  to  drift  away,  till  it  came  into  the  possessi^ 
fisherman  of  Boulogne;  and  it  was  no  wonder  that  it  was  cut 
represented  as  not  thicker  than  a  lady's  stay-lace,  while  it  ought  1 
been  as  thick  as. the  cable  of  those  placed  in  the  Britannia  tubes  i 
tion,  say  eight  or  ten  inch  cable,  and  to  be  submerged  below  five  fi 
by  the  aid  of  enormous  weights,  so  as  to  avoid  all  currents. 

In  the  London  Mining  Journal  for  November,  1850,  Mr.  J.  J. 
of  the  Ordnance  Office,  Plymouth,  proposes,  in  order  to  prevent 
to  the  telegraphic  wires,  from  the  nature  of  the  bottom,  to  suapoi 
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by  corks  placed  at  intervals,  and  to  secure  them  to  the  bottom  by  ancbon 
or  a  dead  wei^t,  at  certain  greater  distances,  and  at  each  anchor,  or 
weight,  a  small  buoy,  with  3  flag,  could  be  secured,  which  would  indi- 
cate their  locality;  and  in  the  event  of  accident,  they  could  readily  be 
found. 

I  will  now  state  the  present  condition  of  this  communication,  and  the 
means  taken  to  secure  it  from  accident;  and  I  will  then  describe  the  form 
of  telegraph  which  a  employed  by  Mr.  Brett,  In  L'illustration  Journal 
Vnivenel,  for  October,  1851,  it  is  stated  that  in  this,  the  last  effort,  they 
bad  not  calculated  for  the  proper  amount  of  cable,  when  first  taken  across 
Ihe  channel,  it  requiring  a  mile  more  cable,  but  the  accident  was  soon  re- 
paired. The  engraving  is  one  taken  from  that  Journal,  and  they  remark 
that  it  is  indeed  a  wonderful  work.  The  cable  of  wire  in  which  is 
enclosed  the  electrical  conductor,  was  manufactured  in  the  short  space 
of  three  weeks,  by  means  of  a  machine,  the  invention  of  Mr.  Fenwick, 
an  ingenious  English  engineer.  It  is  hoped,  that  to  preserve  the  con- 
ducting wire  free&om  accidents  which  caused  the  first  experiment  to iail, 
bj  the  present  arrangement  four  wires  are  enveloped  in  a  double  cover  of 
gutta  percha,  and  each  re-covered  with  cable  lying  at  the  bottom  of  the 
na.  The  covers  forming,  together,  a  length  of  ninety-six  miles,  over 
vhich  is  placed  a  linen  covering  prepared  in  a  composition  of  tar,  tallow, 
b.,  and  crossing  its  length  the  centre  of  the  cable. 
Fis.  M. 


No.  1,  fig.  54,  is  the  first  covering  of  guttapercha;  No.  2,  is  the  second 
Covering,  re-covering  the  first;  No.  3,  section  of  the  covering  No.  2;  No. 
4,  is  the  wire  in  the  covering  of  tarred  linen;  No.  &,  is  the  simple  wire  of 
galvanized  iron;  the  covering  is  that  of  zinc;  No.  6,  is  a  view  of  the  ar- 
noKement  of  the  cable,  showing  the  galvanized  iron  wire,  &c. 

To  recapitulate: — The  rope  is  24  miles  long,  and  consists  of  four  cop- 
per wires,  through  which  the  electric  current  will  pass,  insulated  by 
coTcrings  of  gutta  percha.  These  are  formed  into  a  strand,  and  bound 
Wand  with  spun  yarn,  forming  a  core  or  centre,  round  which  are  laid 
ttn  iron  galvanized  wires  of  &-16ths  of  an  inch  diameter,  each  welded 
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into  one  length  of  24^  miles,  and  weighing  about  fifteen  tons,  llie  ro 
weighs,  altogether,  about  180  tons;  it  forms  a  coil  of  30  feet  in  diamei 
outside,  15  feet  inside,  and  five  feet  high,  and  was  in  good  working  ore 
in  September,  1851.  English  papers  received  by  the  arrival  of  t 
Niagara,  on  Friday,  December  12th,  1851,  state  that  the  Sub-roari 
Telegraph  is  working  well.  Messages  on  the  same  day  have  been  trai 
mitted  from  London  and  Liverpool  to  Paris,  Havre,  Vienna,  Tries 
Hamburg  and  Ostend ;  and  in  one  instance,  a  communication  was  fi 
warded  to  Cracow,  to  be  despatched  thence  by  mail  to  Odessa. 

The  rates  are,  for  a  message  of  twenty  words : — 

From  Paris  to  Calais 7f.  56c. 

«        "        Dover, 19f.  56c. 

"        "        London, 32f.  81c. 

**        '*        Birmingham,        ....      

From  Paris  to  Briditon,  Cheltenham,  Coventry,  Gloucester,  Nc 
Market^  Norwich,  Oxford,  Portsmouth,  Southampton,  &c.,  26f.  03c. 

From  Paris  to  Chester,  Edinburgh,  Glasgow,  Holyhead,  Liverpoi 
Manchester,  New  Castle,  Nottingham,  Sheffield,  York,  29f.  31c. 

Now  that  the  English  channel  has  been  crossed  in  so  substantial  a  ma 
ner,  and  with  such  perfect  success,  the  crossing  of  the  Irish  channel  mi 
follow;  for  the  same  Company  will  perform  this  important  work. 

By  their  act  of  incorporation  they  are  styled  "The  Submarine  Telegra 
Company  between  England  and  France,  between  England  and  Irelan 
and  the  European  and  American  Printing  Telegraph,"  all  proposed  by  Ik 
Jacob  Brett,  in  1851. 

Messrs.  Carmichael  &  Brett  have  contracted  with  the  Belgian  Govei 
ment  for  the  formation  of  a  submarine  telegraph  between  Belgium  a 
England.  They  are  to  have  a  monopoly  of  ten  years,  and  the  govei 
ments  are  to  have  priority  of  all  messages. 

Description  ofBreWs  Printing  Telegraphy  Plate  IV, 

Suppose  at  one  extremity  of  a  single  line  of  telegraphic  wire,  a  sm 
key  board,  containing  a  row  of  ivory  keys,  marked  witli  the  letters 
the  alphabet,  and  other  characters  or  words;  and  that  it  be  connected] 
the  said  wire  to  the  printing  machine  at  the  other  extremity.  This  m 
chine  contains  a  type  wheel,  having  on  its  circumference  correspondij 
letters,  words,  or  signs;  a  slight  electric  power  is  sufficient  to  regula 
the  motion  of  the  whole,  so  that  the  instant  a  key  representing  any  won 
letter,  or  sign,  is  pressed  down  by  the  person  at  die  key  board  at  one  en 
of  the  line,  the  corresponding  word,  letter,  or  sign  of  the  type  wh« 
prints,  and  the  signal  bells  ring  at  the  other  end  of  the  line  of  telegrapi 
without  limit  as  to  distance.  The  communications  are  printed  on  pa|K 
supplied  from  a  scroll  of  unlimited  length,  from  which  any  portioo( 
the  correspondence  may  be  cut  off  at  pleasure. 

The  motive  power  is  simple;  it  being  that  of  a  weight,  which  setii 
motion  the  key  shaft  and  governor  of  the  key  board;  and  the  ciicai 
wheel  in  connexion  with  the  shaft  being  put  in  contact  with  the  wire  o 
the  galvanic  battery,  or  other  generator  of  electricity,  according  to  th 
velocity  of  motion  and  manipulation  at  the  key  board,  so  will  the  motioi 
be  fast  or  slow  at  the  printing;  end  of  the  telegraph;  the  type  wheel  of  th 
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telegraph  is  set  at  liberty  by  means  of  an  escapement,  and  weights  in 
connexion  with  it,  so  as  to  print  with  a  like  velocity,  in  combination  with 
an  hydraulic  or  pneumatic  regulator,  which  admits  of  the  desired  letter 
only  being  printed,  by  checking  and  releasing  an  eccentric  arrangement; 
a  rod  from  thence  unites  with  the  cylinder  on  which  the  paper  is  printed, 
in  various  modes,  as  may  be  desired,  either  in  paragraphs — on  a  sheet 
of  paper — upon  a  long  strip  of  ribbon  or  paper — or,  if  for  government 
despatches  and  the  like,  it  can  be  printed  line  by  line,  like  the  column  of 
a  Dewspaper,  of  an  unlimited  length. 

Fig.  2  represents  a  separate  key  board,  of  a  circular  form,  from  which 
communicsrtions  can  be  forwarded  to  any  or  every  station  in  connexion 
with  it,  the  letters,  words,  or  characters  being  arranged  round  it  on  tlie 
keys;  and  these,  if  depressed  by  the  fingers,  will  check  the  motion  of  a 
pin,  or  shaft,  and  also  of  the  circuit  wheel  fixed  to  the  same  axis,  at  such 
j^ven  point  or  key,  by  which  means  the  operator  may  make  or  break  the 
circuit  of  conductors  at  such  letter  or  point. 

The  distance  actually  proved  to  act  by  this  telegraph  in  one  continuous 
line  has  been  230  miles,  and  340  miles  apart,  at  the  rate  of  100  letters 
per  minute.     This  is  a  modification  of  the  House  Printing  Telegraph. 

From  the  year  1847  to  that  of  1852  there  have  been  so  many  fancied 
inoprovements  made  in  electro-telegraphs,  that  it  is  unnecessary  to  con- 
'^ume  time  in  describing  them.  The  most  important  I  have  noticed  in 
full;  but  in  the  majority,  I  have  only  described  a  new  claim,  or  a  good 
inodification  of  an  old  arrangement. 

The  three  most  interesting  telegraphs  which  have  been  devised  in  that 
^me,  are  those  of  Henley  &  Foster,  of  England ;  Siemens,  of  Berlin,  and 
^l^eo,  of  Edinburgh.  I  have  arranged  them  chronologically,  and  have 
gi^ea  a  list  of  the  publications  where  they  may  be  found,  especially  in 
^e  instances  where  the  description  given  here  is  limited. 

J^oU^s  Improvement  in  Electric  Telegraphy  January  20,  1846. — Novel 
arrangement  of  apparatus,  by  which  audible  and  visible  signals  can  be 
pven,  through  the  agency  of  electro-magnetism. — Rep.  Pat.  Inventions, 
1847,  p.  97.— (Irish.) 

Hatcher*s  Improvements, — First,  consisting  in  arranging  and  disposing 
of  magnets  in  such  a  way  that  when  an  electric  current  is  transmitted 
trough  them,  gives  a  step  by  step  motion.  The  second  relates  to  the 
l^^eans  of  forming  the  metallic  connexions.  Third,  in  regulating  a  num- 
ber of  clocks.— Patent,  dated  March  23,  1847.— (EnglL*.) 

Ilei(Ps  Electro-Telegraphic  Improvements, — Better  insulation  of  the 
^ires,  by  laying  them  in  channels  under  ^ound,  and  covering  them 
^ith  gutta  percha,  marine  glue,  or  tar ;  usmg  a  modified  galvanometer 
^  sound  an  alarm,  and  earthenware  insulators. — Patent,  dated  Nov.  23, 
1847.— (English.) 

Jifairy  Jmpple^  Wm.  Broum^  and  James  Lodge  Mappk^  Telegraphic 
^Qchmty  June,  1847. — They  magnetized  a  steel  dial  by  electricity,  and 
hereby  made  a  steel  pointer  to  move  over  it. — Rept.  Patents,  Feb.,  1848. 
Barlow  and  Fostar*$  Improvements  in  Electric  Telegraphs^  April  27, 
1848. — ^First,  coating  the  telegraphic  wires  with  a  compound,  consisting 
^f  one  part  by  weight  of  New  Zealand  eum,  and  one  part  of  milk  of  sul- 
phur,  added  to  eight  parts  of  gutta  percha,  by  little  and  \itAe,  ^\ii^^  Sii  ^ 
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kneading  trough,  at  a  temperature  of  120°  Fahr.  The  coating  is  effected 
as  follows : — Two  pairs  of  rollers  are  made  to  revolve  by  means  of  suit* 
able  gearing,  at  one  uniform  speed,  and  each  pair  is  provided  with  a  pipe, 
fitted  steam-tight,  to  one  end  of  their  axis,  through  which  pipe  steam  is 
admitted  at  pleasure,  which  serves  to  bring  the  rollers  to  a  temperature 
sufficient  to  soften  partially  two  bands  of  gutta  percha,  passed  between 
them.  Then,  there  is  another  pair  of  rollers,  which  have  their  surface! 
cut  with  semi-circular  grooves ;  the  grooves  of  the  one  roller  correspond- 
ing  or  falling  right  over  those  of  the  other.  The  wires  to  be  covered  an 
wound  upon  reels,  from  which  they  pass  between  the  second  pair  ol 
rollers.  The  bands  or  fillets  of  gutta  percha  are  passed  between  the  fini 
pair  of  rollers,  (and  are  so  brought  into  an  adhesive  state,)  and  the  twc 
bands  of  gutta  percha,  with  the  wires  between  them,  are  in  this  state 
passed  between  the  second  pair  of  rollers,  by  which  the  fillets  of  gutta 
percha  are  made  to  adhere  together,  and  consequently  to  envelope  the 
wires. 

2d,  The  governing  the  currents  of  electricity,  so  as  to  cause  each 
pulsation  thereof,  separately  or  conjoined,  to  indicate  different  signs  oi 
symbols. 

3d,  The  patentees  describe  an  electric  telegraph  apparatus  for  indica- 
ting the  passing  and  time  of  passing  of  a  railway  train. 

A  dial  is  pierced  with  fifly  holes  at  regular  distances,  in  which  holes 
small  plugs  are  placed.  This  dial  is  made  to  revolve  once  every  hour.  A 
metal  spring  presses  against  the  face  of  the  dial,  and  has  the  effect  ol 
thrusting  back  any  plug  that  may  have  been  protruded.  Above  the  dial 
is  an  electro-magnet,  which  attracts,  on  the  passing  of  an  electric  curreni 
from  the  station  which  the  train  has  just  passed,  one  end  of  a  lever,  the 
other  end  of  which  protrudes  the  plug  immediately  underneath  beyonc 
the  face  of  the  dial,  so  that  the  attendant  is  enabled,  by  looking  at  the 
dial,  to  see  whether  the  train  has  passed  the  station,  and  what  time  has 
elapsed  since  it  passed. — Ijondon  Medi.  Mag.  JVb.  1319,  JVcw.  18, 1848. 

C  F.  Jo/insoUy  OswegOj  Tioga  County^  Jfew  York. — Improvement  in 
Elediic  TelegraphSj  May  16,  1848. — Claim. — First,  forming  signs  for 
telegraphic  purposes,  by  the  dropping  of  balls  upon  an  endless  belt 
moving  with  an  uniform  velocity.  Second,  I  claim  the  taking  off  inn 
pressions  on  paper,  from  balls  as  dropped  substantially  in  the  maimer 
described. — Franklin  htstUute  Journal^  Vol.  xvii,  3d  series^p.  310. 

John  Lewis^  Recardo^  Loumds  Square^  MiddleseXy  Englandy  SepL  18, 
1848. — 1st,  ^'Improvement'^  to  a  mode  of  insulating  wire  for  electio- 
telegraph  purposes ;  and  2d,  to  an  apparatus  for  suspending  them.— 
Mechanics^  Magazine^  Marchy  1849. 

Edward  R,  Boe^  Improvements  in  the  Machine  for  Operating  or  Miah 
puiating  Morsels  Electro-Magnetic  Telegraphy  May^  1849. — "The  inven- 
tion consists,  1st,  of  movable  metallic  types  as  conductors  of  electrid^ 
or  ^Ivanbm  ^  2d,  a  metallic  type  bed  upon  which  they  are  to  reflt, 
(which  is  also  movable  to  and  fro,  somewhat  in  the  manner  of  acommoB 
printing  press ;)  and  3d,  a  movable  board,  which  is  also  a  conductor, 
and  is  made  to  traverse  the  face  of  the  types,  thereby  making,  continuing^ 
4>r  breaking  the  galvanic  circuit,  aecoraing  to  the  form  of  the  types. 
Claim. — -^'Wbat  I  claiai  as  my  iMetildoii  v^  Ist^  The  eombiaatioD  of 
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tlie  body,  the  socket,  the  spiral  ring,  and  the  wand,  with  its  conducting 
/^oint  and  its  non-conducting  inclined  planes,  the  whole  constituting  the 
Lx^verser. 

"2d,  I  claim  the  manner  of  giving  the  proper  motion  to  the  traverser, 
^^  the  combination  and  action  of  the  traverse  wheel,  the  pully,  and  the 
^ord  which  plays  in  it,  the  teeth  upon  the  traverse  wheel  and  the  brakes 
^j)erated  by  the  type  bed,  in  the  manner  set  forth. 

"3d,  I  claim  the  combination,  for  telegraphic  purposes,  of  the  types, 
B^vranged  in  the  manner  described,  w^ith  the  traverse  and  its  wand,  and 
conducting  point  guarded  by  non-conducting  inclined  planes," — 
''ran/din  InstUuie  Journal^  Vol.  xvii,  3d  series^  p.  320. 
Charles  Shepherd,  London, — Improvements,  April  16, 1849. — 1st,  The 
e-mployment  in  chronometers,  of  apparatus  actuated  by  electro-magnet- 
i.£m  for  winding  up  the  remontoir  escapement,  which  is  retained  by  a 
c3etent. 

2d,  Giving  audible  signals  in  chronometers  by  means  of  a  locking 

j>late,  and  apparatus  connected  therewith,  worked  by  electro-magnetism. 

3d,  An  arrangement  of  apparatus  for  making  and  breaking  the  circuit. 

4tb,  A  peculiar  arrangement  and  adaptation  of  apparatus,  worked  by 

«lectro-magnetism  to  chronometers. 

5th,  The  combination  in  chronometers  and  telegraphs,  of  two  pallets 
and  detents  for  giving  the  step  by  step  motion. — Land.  Mech.  Magazine, 
Orf.  20,  1849. 

L  G.  Curtis,  Ohio, — Improvement  in  Indicating  Telegraph,  January  16, 
1849. — "The  basis  of  the  American  Indicating  Telegraph  invented  by 
me,  is  upon  these  principles,  viz:  Electro-Magnetism,  machinery,  figures 
^d  signs,  and  their  combinations. 

*This  end  is  obtained  by  means  of  a  revolving  disk  or  dial  plate, 
i&arked  with  successive  series  of  numerals,  0  12  3  4,  arranged  in  a 
circle  or  otherwise,  said  dial  plate  being  revolved  by  degrees,  as  the  gal- 
vanic current  is  completed  and  broken  by  the  alternate  vibration  of  the 
lever,  to  which  the  pallets,  armature  and  springs  are  attached." — Frank* 
^Institute  Journal,  Vol,  xviii.,  3rf  series, p,  280. 

CaUk  Winegar,  JVew  York. — Improvement  in  Magnetic  Telegraphs, 
March  20, 1849. — Claim*  "moving  the  paper  on  which  telegraphic  marks 
are  made,  into  and  out  of  contact  with  a  stationary  pen,  by  which  means 
f  aroid  the  danger  of  dispersing  the  ink,  which  happens  when  the  pen 
ij  rapidly  agitated. 

'^I  also  dfaim  operating  the  magnet  which  efiects  the  movement  of  the 
paper. 

"I  also  claim  the  arrangement  for  conveying  ink  to  the  stationary  pen," 
4c.,  &e. — FrankKn  Institute  Journal,  Vol.  xviii.,  3d  series,  p,  361. 

M.  Dagardin — Method  of  Insulating  the  Metallic  Wires  intended  for 
^iterranean  or  Sub-marine  Tel^aph, — "This  process  consists  of  two 
<^ration8.  The  first  is  the  wrapping  of  ribbon  of  caoutchouc  y\jths  of 
^  inch  wide,  and  jf  ^^  of  an  inch  thick,  around  a  metallic  wire,  so  that 
^h  tura  of  the  wrapping  shall  cover  about  one-half  of  the  preceding 
<^.  The  second  consists  in  wrapping  spirally,  and  t^Ti^Iis  thick,  so 
^t  the  edge  of  each  turn  shall  touch  the  former,  but  without  lapping- 
<^  it    llie  leaden  envelope  serves  to  protect  the  eaou\dM>\x^  b^m 
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blows,  (Comptes  de  I'Academie  des  Sciences,  for  January  2d,  1849.)* 
Franklin  InstUuie  Journal^  Vol.  xvii.,  3d  series ,  p,  284. 

Henry  G,  Holly  Ohio, — Improvement  in  Posts  for  Telegraphs y  fyc,  Sep 
19,  1848. — Preventing  the  posts  from  rolling,  by  combining  the  cast  ire 
or  artificial  stone  shoes  with  the  posts. — Franklin  Institute  Journal^  Vc 
xxiii.,  3d  serieSy  p.  102. 

To  be  Continued. 


Translated  for  the  Journal  of  the  Franklin  Institute. 

Extract  Jrom  a  Report  made  by  M.  Ebelman,  to  the  French  Sodeiy  Ji 
the  Encouragement  of  JVational  Industry y  on  a  new  Combustible  calk 
^^Charhon  de  PariSy^^  {Paris  Coal,)  by  M.  Popelin  Ducarre. 

M.  Popelin  Ducarre  has  submitted  to  the  Society  the  product  which  b 
has  been  manufacturing  for  five  years,  and  which  is  now  well  known  t 
the  public  under  the  name  of  ^^Charbon  de  Paris." 

The  agglutinating  a^ent  which  M.  Popelin  Ducarre  uses  is  the  tar  froi 
gas  works,  which  is  mixed  with  the  fine  debris  of  the  combustible  whic 
is  to  be  utilized.  The  mixture  is  strongly  compressed  and  moulded  i 
cylinders.  The  agglumerated  charcoal  is  exposed  to  a  second  carbonic 
tion.  The  tar,  decomposing,  leaves  a  residuum  of  hard  and  brilliac 
charcoal,  which  forms  throughout  the  combustible  mass  a  kind  of  net 
work,  which  holds  together  all  the  parts.  The  product  thus  obtained  i 
but  slighdy  friable,  and  may  be  carried  to  great  distances  without  notable 
loss. 

It  may  easily  be  conceived  that  the  process  of  which  we  have  thiu 
given  a  very  brief  description,  may  be  applied  to  any  carbonaceous  debns. 
whether  they  come  from  wood,  coal,  tarf,  or  other  combustibles.  Tb 
same  combustibles  (except  coal)  cannot  be  utilized  in  the  raw  state,  in 
consequence  of  the  contraction  which  they  undergo  during  carbonization, 
which  prevents  the  charcoal  from  having  any  solidity. 

Manufacture  of  tfie  Paris  Coal. — M.  Popelin  Ducarre  has  established 
the  following  arrangements  in  his  establishment  on  the  Boulevard  di 
PHapUal. 

The  gas  tar  is  received  in  a  large  cistern  which  will  contain  400,000 
kilos,  (882,200  lbs.  av.)  It  is  raised  by  pumps,  and  led  into  reservoir! 
near  the  apparatus  in  which  the  mixture  is  to  be  made.  The  small  coals 
are  first  ground  under  conical  mills,  then  mixed  with  the  tar  under  cylin- 
ders; 15  kilos,  (33  lbs.  av.,)  are  employed  for  one  hectolitre,  (26  galls.] 
of  the  powder,  which  weighs  about  30  kilos,  (66  lbs.)  The  mixture  then 
passes  into  the  moulding  apparatus,  which  compresses  it  powerfully,  and 
forms  it  into  cylinders  of  about  0-1  net.  (3*94  in.,)  log.  and  0-03  lbs. 
(1*18  in.)  diameter.  These  cylinders  are  arranged  in  rectangular  call* 
iron  cases  carried  on  cars,  which  are  by  means  of  a  railroad,  run  into  Ac 
furnaces  where  the  carbonization  is  to  take  place.  These  furnaces  aic 
of  a  very  ingenious  construction;  their  arrangement  is  such  that  the  con- 
bustion  of  the  products  furnished  by  the  distillation  of  the  tar  derelopa 
the  heat  necessary  for  the  carbonization.  M.  Popelin  Ducarre  propoia 
io  place  at  the  end  of  these  furnaces  a  steam  boiler  which  shall  atilin 


Proceedings  of  the  FrankKn  Institute.  5i8& 

lost  beat,  and  which  will  give  him  the  15  horse  power  necessary  for 
e  works  of  his  establishment. 

The  Paris  coal  thus  prepared  ignites  with  considerable  ease;  it  burns 
ithout  flame  or  smoke,  very  slowly,  and  covering  itself  with  a  thick  coat 
of  ashes.     A  piece  once  well  lighted  continues  to  burn  in  the  air,  which 
distinguishes  it  strongly  from  coke;  this  slowness  of  combustion  renders 
the  Paris  coal  particularly  useful  for  domestic  purposes,  especially  for  the 
working  classes,  and  for  small  families,  for   certain  uses  in  chemical 
laboratories,  and  for  many  uses  in  the  arts  for  which  a  long  continued  and 
not  too  high  heat  is  wanted.    Its  price  is  15  to  16  francs  per  100  kilos, 
(^  to  $^  per  ton.)    It  contains  a  notable  proportion  of  ashes,  from  20 
to  22  per  cent,  according  to  our  analyses.     The  calorific  value  is,  there- 
fore, only  about  three-fourths  of  that  of  charcoal.     This  great  proportion 
of  cinders  will  probably  injure  its  utility,  in  cases  where  a  very  high  heat 
is  required. 


For  the  Journal  of  the  Franklin  Institute. 

Launch  of  the  Steamship  State  of  Georgia^ 

On  lliursday,  12th  of  February,  the  steamship  State  of  Georgia  wa* 
launched  from  the  ship  yard  of  Vaughn  &  Lynn.  The  following  are  her 
dimensions: 

Length  on  deck,  .  •  .  205  feet. 

Breadth  of  bean,     .  •  *  *        33  '^ 

Depth  of  hold,  .  .  .  .^1    '*  . 

She  is  to  be  propelled  by  a  single  side  lever  engine,  with  a  cylinder  of. 
72  inches  diameter,  and  8  feet  stroke,  constructing  by  Merrick  &  Son, 
of  the  South  wark  Foundry. 

This  ship  is  the  first  of  a  new  line  to  be  placed  on  the  route  from  this 
Citj  to  Savannah,  Georgia.  Should  the  business  warrant  it,  a  second 
ship  will  be  immediately  put  under  contract.  B. 
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Proceedings  of  the  Slated  Monthly  Meeting^  March  18,  1852. 

James  H.  Cresson,  President,  P.  T.,  in  the  chair. 

John  F.  Frazer,  Treasurer. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minates  of  the  last  meeting  were  read  and  approved. 

A  Letter  was  read  from  the  Royal  Institution,  London. 

Donations  were  received  from  the  Royal  Astronomical  Society,  Lon- 
don; The  Akron  Branch  of  the  Cleveland  &  Pittsburg  Company,  Akron, 
Ohio ;  The  Mercantile  Library  Association  of  St.  Louis,  Missouri ;  The 
Alton  &  Sangamon  Railroad,  Alton,  Illinois;  T.  H.  Forsyth,  Esq.,  Senate 
ofPeDnsylvania;  and  Messrs.  Lindsay  &Blakiston,  Prof.  John  F.  Frazer, 
A.  B.  Hutton,  Samuel  Sloan,  Dr.  T.  S.  Kirkbride,  Frederick  Fraley, 
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Trustees  Philadelphia  Gas  Works;  and  the  AtDerican  Pbilosopkicf 
Society,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Instkut 
were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for  tl 
month  of  February. 

The  Board  of  Managers  and  Standing  Committees  reported  their  mimite 

The  Board  of  Managers  reported  that  they  had  organized,  by  electin 
0\ven  Evans,  Esq.,  their  Chairman,  and  appointing  the  second  Wednet 
day  evening  of  each  month  for  holding  their  stated  meeting. 

The  Standing  Committees  reported  their  organization,  by  electing  thd 
Chairman,  and  appointing  the  time  for  holding  their  stated  meeting,  i 
follows: — 

On  Meteorotogy,  Owen  Evans,  Chairmaa,  Ist  Monday  evenini 

"  The  Library,  Dr.  G.  J.  Ziegler,    do  Ut  Tuesday     do 

**  Exhibitions,  Prof.  J.  C.Cresson,  do  1st  Thursday  do 

"  Cabinet  of  Models,  Chas.  Welsh,  do  do  do 

**  Minerals  and  Geological  SpccimenB,  J.  C.  Trautwine,      do  2d  Monday       do 

"  Meetings,  Dr.  B.  H.  Rand,      do  do  do 

**  Science  and  the  Arts,  Prof.  J.  C.  Cresson,  do  3d  Thursday    do 

On  motion,  the  Committee  on  Exhibitions  were  instructed  to  take  tl 
necessary  steps  to  hold  an  Exhibition  of  American  Manufactures,  ne] 
Fall,  agreeably  to  their  recommendation  this  evening. 

New  candidates  for  membership  in  the  Institute  (3)  were  prqposec 
and  the  candidates  (21)  proposed  at  the  last  meeting  were  duly  electei 

Dr.  Rand  exhibited  to  the  members  a  new  fonn  of  cupping  glass  an 
artificial  leech,  the  invention  of  Mr.  Wm.  L.  Thomas,  of  New  York.  '. 
consists  of  a  cylinder  of  glass,  baring  at  its  upper  end  a  loose  strong  ba 
of  caoutchouc ;  by  means  of  a  plunger  this  is  extended  so  as  to  occup; 
the  interior  of  the  whole  cylinder ;  upon  the  pressure  being  removed, : 
partial  vacuum  is  produced,  as  is  formed  in  the  ordinary  cupping  glas 
by  fire  or  the  air  pump.  By  alteration  in  the  form  or  size  of  the  tube 
they  may  be  employed  on  any  part  of  the  body.  This  apparatus  is  re 
markable  for  its  cheapness  and  simplicity. 

Dr.  Rand  also  exhibited  a  portion  of  the  copper  boiler  of  the  U.  S 
Steamship  Mississippi,  showing  the  degree  of  corrosion  it  had  undergone 

Mr.  G.  W.  Smith  exhibited  a  drawing  of  the  new  Cathedral  of  St 
Peter  and  St.  Paul,  now  in  the  process  of  construction  in  Logan  Square. 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 

Report  on  the  Roofing  of  Dr.  McDoweWs  Church. 

The  Committee  on  Science  and  the  Arts  constituted  by  the  Franklin  Institata  of  the  SitU 
of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  icAuid 
for  examination,  *<The  Cause  of  the  Failure  of  the  Roof  of  Dr.  McDowell'*  Chanh,' 
in  Elerenth  street,  above  Spring  Grarden,  Philadelphia — Report  : 

That  after  a  full  examination  of  the  fallen  roof,  and  careful  ezperioarfi 
with  a  model  of  the  same,  they  have  arrived  at  the  conclu^on  tfait  Ae 
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iccident  was  owing  partly  to  the  employment  of  inferior  timber,  and 
partly  to  defective  design. 

The  model  of  two  trusses  of  the  roof  (of  |th  the  full  size)  weighed 
d)ove  5/^^  lbs.,  and  broke  with  a  load  of  516  pounds  applied  at  its 
centre.  The  application  of  the  weights  was  very  gradual,  occupy- 
ug about  a  week;  and  the  final  load  of  516  lbs.  was  borne  for  some 
hours  before  fracture  took  place.  To  this  load  at  the  centre,  must  be 
added  one-half  the  weight  of  the  model  itself,  (say  3  lbs.,)  making  in  all 
519  lbs.  for  the  total  breaking  load,  considered  as  applied  at  the  centre. 
Now,  in  applying  the  result  of  this  experiment  to  the  case  before  us, 
vehare  for  our  guidance,  the  fact  sustained  as  well  by  theory  as  by  ex- 
perience, that  in  structures  of  this  kind,  (alike  in  every  respect  except 
size,)  the  strengths  vary  as  the  squares  of  their  respective  linear  dimen- 
sions ;  while  their  weights  vary  as  the  cubes  of  the  same  dimensions. 

Therefore,  the  strength  of  the  actual  roof,  as  deduced  from  that  of  the 
model,  should  have  required  for  the  breaking  load  of  two  of  its  trusses, 
otihe  centre  J  64  times  519  pounds,  or  33,216  pounds,  and  twice  as  much, 
or  66,432  pounds,  if  equally  distributed  over  that  portion  of  the  roof  sup- 
ported by  the  two  trusses. 

Let  us  see  by  what  weight  equally  distributed,  the  roof  actually  did 
break : — 

The  weight  of  the  two  actual  trusses,  as  deduced  from  the 
model, — 5^®5  lbs.  (the  weight  of  the  model,)  multi- 
plied by  512,  (the  cube  of  8,)  2867  lbs. 
Weight  of  purlins  deduced  from  those  of  the  model,  1229 
Tin  roof,  sheeting  boards  for  ditto,  lath  and  plaster,  ceiling 

joists,  &c.,  11,700 

AbDQt  780  square  feet  of  area,  covered  with   saturated 
snow  7  inches  deep,  at  18  pounds  per  square  foot,  14,040 

Total,  29,836  lbs. 

Or  say  30,000  lbs. 

From  this  we  see  that  the  roof  broke  down  with  a  nearly  equally  dis- 
tributed load  not  exceeding  30,000  pounds  to  each  pair  of  trusses,  instead 
of  66,432  lbs.,  as  based  upon  the  model  experiment. 

The  Committee  do  not  hesitate  to  ascribe  this  discrepancy  chiefly  to 
the  difierence  between  the  timber  of  the  model,  and  that  of  the  roof  itself; 
the  latter  having  been  found  to  contain  many  large  knots  and  imperfec- 
tions of  grain,  abundantly  sufiBcient  to  lead  to  the  want  of  correspondence. 

The  Committee  therefore  believe  that  had  all  the  timber  of  the  roof 
been  as  straight-grained  and  free  from  knots  as  that  of  the  model,  and 
tbe  construction  equally  good  in  both  cases,  the  roof  might  have  stood 
for  some  years  longer. 

Independently  however  of  the  weakness  produced  by  imperfections  in 
^  timber,  the  strength  of  the  trusses  was  much  below  that  required  to 
cosare  perfect  safety. 

To  the  securing  of  this  end,  a  roof  should  always  be  so  proportioned 
^to  sustain  at  least  three  times  its  calculated  breaking  load ;  whereas 
111  this  iiurtance  we  see  that  the  actual  breaking  load  was  not  quite  one- 
'^  the  calculated  one.    With  a  very  heavy  fall  of  snow  the  load  would 
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have  been  much  greater  than  at  the  time  of  the  accident;  whh 
dentially  occurred  while  the  building  was  empty. 

By  order  of  the  Committee, 

William  Hamilton,  ^< 
Philadelphia,  Marcli  11,  1852. 


BIBLIOGRAPHICAL  NOTICES. 


The  MicroscopUt ;  Or^  A  Complete  Manual  on  the  Use  of  the  M 
for  Physicians^  Students^  and  all  lovers  of  Natural  Science, 
illustrations.     By  Joseph  Wythes,  M.  D.     pp.  191.     Phil; 
Lindsay  &  Blakiston. 

This  manual  is  a  very  useful  work,  and  one  which  was  t< 
wanted  by  the  lovers  of  Natural  Science,  as  all  the  works  conta 
information  in  regard  to  the  use  of  the  Microscope  and  its  i 
valuable  applications  are  lar^e  and  expensive ;  and  it  is  somei 
prising  that  the  best  work  in  the  English  language  has  not 
printed  in  this  country,  namely,  the  work  of  Mr.  John  Quekett, 
strator  of  Minute  Anatomy  at  the  Royal  College  of  Surgeons  of  ] 

The  Manual  of  Dr.  Wythes,  therefore,  fills  a  void  in  our  nati* 
rature,  and  is  of  so  convenient  a  size  as  to  be  carried  in  the  w 
used  when  manipulating  with  the  Microscope.  It  is  divided  i 
teen  chapters. 

The  first  is  devoted  to  an  outline  of  the  history  and  the  impo 
Microscopic  Investigations.     The  second,  third  and  fourth  to  a 
tion  of  the  Microscope,  in  its  simple  and  compound  form,  with 
recent  improvements,  illustrated  with  numerous  wood  cuts,  whic 
fail  to  make  the  instrument  understood. 

Chapters  five  to  fourteen  take  up  the  subjects  of  procuring 
ing  and  mounting  objects  for  the  microscope,  with  a  short  notii 
uses  of  polarized  lignt. 

The  subject  of  making  preparations  is  then  noticed,  with 
recent  improvements  by  Dr.  Goadby,  of  England,  and  Dr.  Gkx 
Philadelphia,  which  were  noticed  in  a  previous  number  of  this 
and  he  concludes  his  volume  by  a  series  of  miscellaneous  hints  t 
scopists,  of  great  value. 

Although  the  volume  is  a  compilation,  it  is  written  with  i 
method,  and  contains  just  what  the  physician,  the  geologist, 
man  of  science  wants,  a  practical  and  useful  Manual  of  the  Mic 


Tsmpkton^s  Engineer,  Millwright  and  Mechanics^  Pocket  Gm 
Revised^  tfc.  By  Julius  W.  Adams,  Civil  Engineer,  and  ju 
from  the  press  of  D.  Appleton  &  Co.,  New  York,  is  a  usefblf^ 
Tables  and  miscellaneous  information  adapted  to  the  puipoM 
mechanic^  machinist,  and  engineer. 
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Extract  from  the  Report  to  the  Secretary  of  the  Treasury ^  on  Light^Houses 

of  the  United  States, 

Continued  firom  page  338. 

That  the  board  respectfully  recommend  to  the  honorable  Secretary  of 
the  Treasury,  to  direct  that  pending  the  future  action  of  Congress  on  the 
■object  of  kgfat-house  improvements,  the  7th  section  of  the  act  making 

Spropriations  for  light-houses,  li^t-boats,  buoys,  &c.,  approved  March 
,  1851,  in  the  folfowing  words: 

Sbc.  7.  And  he  it  Jiirther  enacted:  '^That  hereafter  in  all  new  light- 
booses,  in  all  light-houses  requiring  new  lighting  apparatus,  and  in  all 
&^t-house8  as  yet  unsupplied  with  illuminating  apparatus^  the  lens,  or 
Imnel  system,  shall  be  adopted,  if  in  the  opinion  of  the  Secretary  of  the 
Ttreasury)  the  public  interest  will  be  subserved  thereby,"  be  strictly  car- 
ried oat,  and  that  the  necessary  illuminating  apparatus  to  fit  up  the  light- 
houses now  authorized  to  be  built  shall  be  of  the  lens  system. 

That  a  rigid  and  frequent  inspection  and  superintendence  by  competent 
persons  is  essential  to  an  efficient  light-house  establishment,  and  the  board, 
therefore,  recommend  &e  appointment  from  the  Army  and  Navy  of  a 
mittble  number  of  inspectors  for  the  lights  and  their  accessories,  throu^- 
out  tbe  United  States. 

That  the  present  light-house  establishment  requires  a  thoTOU^  ot^isi* 
itation  to  ensure  to  we  service,  efficiency  and  economy^  and  ti!d«c^oi^ 

r«s.  XEZQ^— IViaw  SMMiMt^^-^o.  A.— Mir,  1852.  a^ 
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the  board  recommend  the  organization  of  a  light-house  board,  to  be  com- 
posed of  Scientific  Civilians,  Army  and  Navy  officers,  to  be  charged,  b] 
law,  with  the  entire  management  of  the  light-house  establishment  of  th< 
United  States. 

That  all  sea-coast  and  other  1st  class  lights  should  have  not  less  thai 
two  keepers,  including  all  1st  and  2d  order  lens  lights. 

That  all  constructions,  renovations,  and  repairs  of  towers  and  buildings 
be  hereafter  made  upon  the  plans,  estimates,  and  drawings,  and  under  £c 
personal  superintendence  of  an  officer  of  engineers  of  the  Army,  in  con- 
formity to  the  9th  section  of  the  act  making  appropriations  for  light-houses 
light-boats,  buoys,  &c.;  approved  March  3,  1851. 

That  the  lanterns,  and  all  apparatus  for  illumination,  ventilation,  &c. 
&c.,  be  constructed  under  the  personal  superintendence  of  an  officer  o. 
engineers  of  the  Army. 

That  the  sea-coast  lights  be  increased  in  power  and  range. 

That  all  light  vessels  not  yet  fitted  with  illuminating  apparatus  requi 
ring  to  be  renovated,  and  all  that  may  hereafter  be  authorized  bylaw,  b< 
fitted  with  the  best  system  of  lamps  and  parabolic  reflectors,  both  fo 
fixed  and  revolving  lights. 

That  more  attention  be  given  to  the  subject  of  models  for  light- vessels 
constructing  and  mooring  them  so  as  to  give  greater  assurance  to  lh( 
navigator,  that  they  will  be  always  found  in  position. 

That  light  vessels  be  painted  and  fitted  with  distinguishing  marks  b; 
day,  to  enable  the  mariner  to  know  them  without  difficulty. 

That  there  be  a  uniformity  in  painting,  marking,  and  distinguishin; 
bpacons;  and  that  no  one  be  allowed  to  change  the  color  or  distinguish 
ing  marks  of  any  beacon,  sea  mark,  or  light-house,  without  authority  fton 
the  proper  office  at  Washington,  and  after  ample  notice  shall  have  beer 
given  through  the  medium  of  the  commercial  papers  of  greatest  circula- 
tion, and  by  placards  distributed  at  the  different  custom-houses,  both  at 
home  and  abroad,  and  among  consuls  and  commercial  agents  of  maritizDe 
nations. 

That  the  buoys  be  made  in  size  to  subsen*e  their  proposed  purpose, 
and  that  different  shapes  be  employed  for  different  channels,  dangers, 
&c.,  &c. 

That  competent  professional  men  be  required  to  make  frequent  inspec- 
tions of  the  lights  and  other  aids  to  navigation  along  the  entire  coast. 

That  supplies  of  all  kinds  undergo  a  most  rigid  test  and  scrutiny  by  a 
professional  person  of  high  moral  and  social  standing,  before  issuing  them 
to  light-keep^s. 

That  light-keepers  undergo  an  examination  before  being  j^aced  in 
charge  of  any  light,  and  that  they  be  instructed  by  a  competent  person 
upon  the  detail  of  all  the  duties  confided  to  them. 

That  instructions,  rules,  and  regulations,  embracing  every  point  of  duty, 
be  drawn  up  in  clear,  plain,  and  explicit  terms,  suited  to  the  capadties 
of  the  persons  for  whose  benefit  they  are  prepared,  and  distributed  to  the 
light-keepers  and  others  connected  with  the  service;  that  the  general  niles 
and  regulations  be  printed  in  large  type,  with  conspicuous  headings,  and 
framed,  so  that  the  keepers  may  always  have  access  to  them;  and  those 
more  in  detail  to  be  well  bound,  and  the  keepers  required  to  transfer  them 
to  their  successors  should  they  leave  Hhe  \\^\^« 
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That  frequent  and  rigid  inspections  of  lights  by  districts  be  made  by 
competent  professional  men,  and  that  they  make  regular  returns  to  the 
head  of  the  light-house  department. 

That  the  keepers  be  required  to  keep  meteorological  and  tidal  registers, 
in  addition  to  the  necessary  returns  of  the  daily  consumption  of  oil  and 
other  supplies. 

That  no  light-house  keeper  be  appointed  who  cannot  read  and  write, 
and  is  not  in  other  respects  competent  to  the  faithful  discharge  of  the 
duties. 

That  a  mode  of  supplying  persons  employed  at  lights  on  rocks  or  other 
isolated  points,  on  board  of  light  vessels,  &c.,  &c.,  with  rations,  to  ena- 
ble them  to  devote  their  entire  time  and  attention  to  the  duties,  should 
be  adopted. 

That  light-keepers  be  required  to  devote  their  entire  time  and  attention 
to  their  duties  on  pain  of  dismissal,  and  in  no  case  should  a  keeper  be 
allowed  to  follow  any  other  vocation  to  the  neglect  of  the  light. 

lliat  DO  keeper  be  allowed  to  be  absent  from  the  light  without  a  posi- 
tive written  permission  from  the  district  inspector. 

That  no  one  but  a  regularly  appointed  keeper,  and  his  assistant  or  as- 
sistants, be  permitted  to  attend  to  the  apparatus,  lighting,  &c.^  &c.,  of  a 
Hght-house  or  light  vessel. 

That  the  best  cleaning  powders,  rags,  &c.,  trimming  scissors,  and  other 
iiecessary  articles  for  keeping  good  lights,  be  furnished  to  the  keepers; 
^nd  that  they  be  instructed  that,  under  no  pretext,  should  they  employ 
^ny  other  means  for  keeping  their  apparatus  in  good  order  than  those 
pointed  out  in  the  printed  instructions  from  the  Department. 

That  proper  curtains  be  provided  for  the  apparatus  of  each  light-house, 
*cc. 

That  light  vessels  never  be  removed  from  their  stations  for  repair  with- 
out first  placing  a  substitute;  and  in  the  event  of  a  light  vessel  parting 
her  moorings,  then  that  position  be  occupied  without  delay  by  a  substi- 
tute. 

That  proper  lists  for  the  supply  of  each  class  of  light-house,  according 
to  order  or  number  of  lamps,  be  made,  and  the  person  charged  with  the 
fielivery  of  supplies  be  guided  by  it  alone,  without  any  discretionary 
power  to  increase,  lessen,  or  change  the  quantity  of  articles  to  be  on  hand 
on  a  certain  day. 

That  all  articles  of  supplies  be  selected  and  tested  by  persons  of  pro- 
fessional ability  and  standing. 

That  the  necessary  steps  be  taken,  without  delay,  to  ascertain  what 
additional  aids  to  navigation  are  necessary  in  the  bays  of  New  York, 
J>elaware,  and  Chesapeake,  and  their  tributaries,  to  enable  steamers  and 
other  vessels  to  enter  them  at  night,  and  proceed  direct  to  their  destina- 
tion. 

That  hereafter,  buoys,  required  to  be  placed  over  newly  discovered 
aboals,  or  over  vessels  wreclced  in  or  near  channels,  or  where  they  may 
endanger  vessels,  be  placed  without  delay,  and  the  expense  be  defrayed 
fiom  the  general  appropriations  for  buoys. 

That  larger  and  better  distinguished  buoys  be  placed  to  mark  the 
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channels  of  our  principal  bays  and  harbors,  especially  New  York  bar  ai 
bay,  Delaware  and  Chesapeake  bays,  &c. 

That  appropriations  be  asked  for  two  first-class  light  vessels,  to  be  fitti 
up  in  the  best  manner  with  the  most  approved  reflector  or  refractor  app 
ratus,  and  with  proper  distinguishing  characteristics;  one  for  the  Sou 
shoals  off  NatucKet,  and  the  other  for  Frying-pan  shoals,  off  Cape  Fei 
to  be  placed  in  the  best  positions  for  aiding  navigators,  under  the  dire 
tion  of  the  Superintendent  of  the  Coast  Survey. 

That  appropriations  be  asked  for  renovating,  and  for  first  order  ]e 
apparatus  for  the  lights  at  Cape  Hatteras,  North  Carolina;  Cape  Florid 
Florida;  Dr^  Tortugas,  Florida;  Cape  Canaveral,  Florida;  CapeRomai 
South  Carokna;  Fire  Island  inlet,  New  York;  CapeHenlopen,  Delawai 
Cape  Henry,  Virginia;  Gay  Head,  Massachusetts;  Montauk  Point,  Nc 
York;  and  for  the  following  new  lights,  to  be  fitted  with  first  order  leusn 
viz: 

One,  half  way  between  Montauk  Point  and  Fire  Island  light-hooi 
Long  Island;  and  one  between  Jupiter  inlet  and  Gilbert's  bar,  Florida. 

That  the  appropriation  for  FJynn's  Knoll  light-house  be  changed 
authorize  range  beacons  for  New  York  harbor. 

That  an  appropriation  be  asked  for  a  bell-beacon  for  Flynn's  Knoll. 

That,  as  the  foregoing  recommendations  can  only  be  thoroughly  carrii 
out  under  the  orders  of  a  properly  organized  bureau  or  board,  and 
it  is  of  vital  importance  to  the  interests  of  commerce  and  navigatio 
and  of  great  importance  in  an  economical  point  of  view,  that  the  prese 
light-house  establishment  should  be  improved  as  rapidly  as  possible. 

To  carry  out  these  suggestions,  it  is  further  recommended: 

That  a  light-house  board  be  created,  by  authority  of  law,  to  be  attacl 
ed  to  the  Treasury  Department,  with  power  to  provide  rules  and  regul 
tions  for  their  meetings  and  proceedings,  and  for  discharging,  under  tl 
superintendence  of  the  Secretary  of  the  Treasury,  all  the  duties  appe 
taining  to  the  management,  maintenance,  repair,  renovation,  illumm 
tion,  inspection,  superintendence,  and  construction  of  light-house 
light  vessels,  beacons,  buoys,  and  their  appendages,  in  the  United  State 

That  the  Secretary  of  the  Treasury,  as  ex-officio  president,  with  t^ 
officers  of  the  Navy  of  high  rank;  one  officer  of  the  Corps  of  Enginee 
of  the  Army;  one  officer  of  the  Corps  of  Topographical  Engineers  of  ll 
Army,  and  two  civilians,  of  high  scientific  attainments,  whose  servie 
may  be  at  the  disposal  of  the  President,  as  members;  and  an  officer 
the  Navy,  and  an  officer  of  Engineers  of  the  Army,  as  secretaries,  sbs 
constitute  the  light-house  board  of  the  United  States. 

That  the  light-house  board  be  authorized  to  appoint  their  chairman,  1 
preside  during  the  absence  of  the  president,  and  perform  such  other  dutii 
as  may  be  required  by  their  rules  and  regulations. 

That  the  light-rhouse  board  be  authorized  to  prepare  such  rules  an 
regulations  as  shall  be  neceissary  for  securing  an  efficient,  uniform,  an 
economical  system  of  light«house  administration,  and  for  securing  respoi 
sibility  in  the  inspectors,  keepers,  and  others  connected  with  the  ligb 
house  service,  subject  to  the  approval  of  the  Secretary  of  the  Treasur; 
and  which,  when  approved,  shall  be  respected  and  obeyed,  until  altere 
4>r  revoked  hy  the  /same  authority* 
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That  the  light-house  board  be  required  to  meet  four  times  a  year,  and 
subject  to  be  convened  by  the  Secretary  of  the  Treasury,  whenever,  in 
his  judgment,  it  may  be  necessary  for  the  transaction  of  general  or  spe- 
cial business,  a  majority  of  whom  shall  constitute  a  quorum. 

That  such  clerks  as  are  now  employed  on  light-house  duties  in  the 
Treasury  Department  may  be  transferred  to  the  light-house  board  without 
any  increase  of  salaries;  that  the  necessary  accommodations  for  the  clerks, 
secretaries,  for  the  preservation  of  the  archives,  drawings,  &c.,  &c.,  and 
for  holding  the  meetings  of  the  board,  be  provided  in  the  Treasury  De- 
partment. ♦ 

That  all  archives,  books,  drawings,  models,  &c.,  &c.,  belonging  to 
the  light-house  establishment,  maybe  transferred  to  the  light-house  board, 
for  their  use,  in  the  discharge  of  their  duties. 

That  the  President  be  authorized  and  required  to  appoint  from  the  Army 
orXavy  an  inspector  of  lights,  beacons,  buoys,  &c.,  for  each  light-house 
liistrict,  to  be  arranged  by  the  board,  with  the  approval  of  the  Secretary 
of  the  Treasury;  which  inspectors  shall  be  under  the  orders  of  the  light- 
hoQse  board. 

That  the  light-bouse  board  be  authorized  to  prepare  and  distribute 
among  the  light-house  keepers,  inspectors,  and  others  connected.with  the 
light-house  establishment,  such  rules,  regulations,  and  instructions,  as  may 
.  be  necessary  to  secure  an  efficient,  uniform,  and  economical  system  of 
administering  the  light-house  establishment  of  the  United  States,  and  to 
seciire  responsibility  from  them. 

That  the  light-house  board  be  authorized  and  required  to  cause  to  be 
prepared  by  the  engineer  secretary  of  the  Board,  or  by  such  officer  of 
engineers  of  the  Army,  as  may  be  detailed  for  that  service,  all  plans, 
drawings,  specifications,  and  estimates  of  cost,  of  all  illuminating,  and 
^ther  apparatus,  and  of  construction  and  repair  of  towers  and  buildings, 
^.,  &c.,  connected  with  the  light-house  establishment;  no  bids  or  con- 
tract bttin^  accepted  or  entered  into,  except  upon  the  decision  of  the  Board, 
at  a  regidar  or  special  meeting,  and  through  their  properly  authorized 
officer. 

That,  hereafter,  all  materials  for  the  construction  and  repair  of  light- 
houses, light- vessels,  beacons,  buoys,  &c.,  &c.,  shall  be  procured  by 
public  contracts,  under  such  regulations  as  the  Board  may  from  time  to 
time  adopt,  subject  to  the  approval  of  the  Secretary  of  the  Treasury,  and 
ail  works  of  construction,  renovation,  and  repair,  shall  be  made  by  the 
orders  of  the  Board,  under  the  immediate  superintendence  of  their  £n- 
sineer  secretary,  or  of  such  Engineer  of  the  Army  as  may  be  detailed  for 
that  service. 

That  it  shall  be  the  duty  of  the  Light-house  Board  to  furnish,  upon 
4e  requisition  of  the  Secretary  of  the  Treasury,  all  the  estimates  of  ex- 
pense which  the  several  branches  of  the  light-house  service  may  require, 
and  such  other  information  as  may  be  required,  to  be  laid  before  Congress 
at  the  commeDcement  of  each  session. 

That  all  acts  and  parts  of  acts,  inconsistent  with  these  recommendations, 
be  repealed;  and  all  acts  and  parts  of  acts  relating  to  the  light-house 
^blishment  of  the  United  States,  not  inconsistent  with  these  recommen- 
dationsy  and  neecssaiy  to  enable  the  light-house  board,  undei  \Vk^  svx^ex* 
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intendence  of  the  Secretary  of  the  Treasury,  to  perform  all  duties  relatiu; 
to  the  management,  construction,  illumination,  inspection,  and  superin 
tendence  of  light-houses,  light-vessels,  beacons,  buoys,  sea-marks,  an 
their  accessories,  including. the  procuring  and  testing  of  apparatus,  su[ 
plies,  and  materials  of  all  kinds  for  illummating,  building,  and  rebuildin 
"when  necessary,  maintaining,  and  keeping  in  good  repair  the  light-housef 
light-vessels,  buoys,  beacons,  and  sea-marks  of  the  United  States;  an 
the  second  and  third  sections  of  the  act  making  appropriations  for  lighl 
bouses,  light-vessels,  beacons,  buoys,  &c.,  approved  March  3,  1851,  fa 
declared  to  be  in  full  force,  and  have  the  same  eflecf  as  though  the  ligfal 
house  Board  had  not  been  created. 

That  no  additional  salary  be  allowed  to  any  civil,  militaiy,  or  nar; 
officer  who  shall  be  employed  on  the  light-house  board,  or  vrho  may  t 
in  any  manner  attached  to  the  light-house  service  of  the  United  State 
and  that  it  shall  be  unlawful  for  any  member  of  the  light-house  boarc 
inspector,  light-keeper,  or  other  person  in  any  manner  connected  with  tb 
light-house  service,  to  be  engaged,  either  directly  or  indirectly,  in  aoj 
contract  for  labor,  materials,  or  supplies  for  the  light-house  service,  ortc 
possess,  either  as  principal  or  agetit,  any  pecuniary  interest  in  any  patent, 
plan,  or  mode  of  construction  or  illumination,  or  in  any  article  of  supply 
for  the  light-house  service. 

With  such  a  board  for  the  care  and  management  of  our  present  large 
and  daily  increasing  light-house  establishment,  composed  of  the  best 
adapted  materials,  from  civil,  military,  and  naval  life,  our  lights mustnot 
only  rapidly  improve  in  efficiency,  but  also  in  economy.  * 

by  the  assistance  of  the  officers,  proposed  as  inspectors,  and  the  two 
secretaries  of  the  Board,  a  general  and  systematic  plan  of  classification, 
distinction,  illumination,  construction,  repair,  inspection,  and  superinten- 
dence, will,  in  ashort  time,  be  introduced,  to  the  great  advantage  of  com- 
merce and  navigation,  and  to  the  economy  of  the  service. 

The  engineer  secretary,  with  the  assistance  of  officers  of  engineers  noii 
authorized  by  law  to  superintend  the  construction  and  renovation  of  light 
houses,  &c.,  will  be  able  to  prepare  plans,  estimates,  and  specification: 
of  proposed  works  of  construction  and  repair,  and  give  a  general  super 
intendence  to  the  lights,  beacons,  and  buoys  along  the  entire  coast.  TIm 
board  will  be  able,  at  the  close  of  the  first  fiscal  year  after  it  is  in  opera 
tion,  to  make  detailed  returns  of  expense  of  apparatus,  combustibles,  &c. 
&c.,  exhibiting  at  one  view  the  actual  annual  expense  of  every  light  oi 
the  entire  coast;  examine  into  the  best  modes  of  construction  for  specia 
positions,  make  necessary  experiments  upon  apparatus,  oils,  gases,  &c. 
&c.,  for  light  house  purposes;  and  determine,  from  information  derivec 
from  their  own  and  other  competent  officers,  what  increased  aids  art 
necessary  along  the  coast  to  recommend  to  Congress. 

They  would  in  a  short  time  be  able  to  furnish  to  navigators  clear  anc 
full  descriptive  lists  of  the  lights,  beacons,  buoys,  sea-marks,  &c.,  will 
siicli  notices  of  them  as  may  be  necessary  to  guide  them  in  making  oai 
coast  in  tempestuous  weather,  and  which  could  be  reprinted  at  short  in' 
tervals  of  time,  if  necessary,  to  point  out  new  structures  or  changes. 

The  Coast  Survey  Charts  would  then  be  furnished  with  an  account  oi 
every  change  of  position  oi  eliai^ctfii  oC  V\%hts^  buoys,  beacons,  lx>, 
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&c.,  which  would  enhance  their  present  great  value  to  the  navigating 
community. 

Under  an  efficient  organization,  such  as  the  proposed,  the  duty  would 
be  performed  better  and  more  economically  than  at  present,  and  there 
would  be  great  saving  in  the  end,  by  afibrding  to  Congress  estimates  for 
proposed  new  works,  rejecting  works  not  considered  necessary,  and  by 
introducing  a  class  of  structures  which  would  require  much  less  annual 
expense  for  repair  than  those  now  existing. 

The  ablest  engineers  of  the  Army  would  be  called  upon  to  decide  upon 
plans  for  structures  in  cases  involving  doubts;  the  best  and  most  durable 
illuminating  apparatus  would  either  be  imported  or  fabricated  in  this 
country  under  the  immediate  eye  of  the  officers  of  the  Board,  and  when 
ready,  be  placed  properly  in  the  lanterns  by  the  engineer  charged  with 
the  work. 

Boards  for  the  execution  of  important  duties  are  not  novelties  even  in 
this  country.  Some,  and  indeed  nearly  all,  of  the  most  important  under- 
takings which  this  Government  has  ever  embarked  in,  have  been  planned 
and  executed  under  the  general  supervision  and  management  of  boards. 

They  are  found  in  nearly  every  branch  of  our  civil  and  military  insti- 
tutions; of  every  name,  and  for  almost  every  purpose.  They  have  been 
successfully  tried  for  this  special  purpose  in  France,  where  the  Savans  of 
the  Academy  of  Sciences,  without  fee  or  reward,  sit  side  by  side  with  the 
Mmister  of  State,  the  officer  of  the  Navy,  and  the  Engineer;  in  England-, 
the  Duke  of  Wellington  presides^  while  the  Prince,  the  Peer,  the  Admir 
ral,  the  Commoner,  and  the  retired  Sea  Captain,  sit  together  and  devise 
means  for  alleviating  the  hardships  and  lessening  the  dangers  of  the 
mariner  in  approaching  their  dangerous  coast. 

In  Scotland  this  important  branch  of  service  is  under  the  management 
of  a  board  composed  of  the  Sheriffs  of  the  counties,  lawyers,  and  other 
civilians,  who  meet  four  times  a  year,  without  any  remuneration,  to  trans- 
act business  connected  with  the  lights  of  Scotland. 

In  addition  to  these  meetings,  there  are  numerous  standing  committees; 
some  of  which  meet  as  oflen  as  once  a  fortnight  for  the  transaction  of 
business,  which  is  reported  to  the  general  meetings  for  their  sanction  and 
Jipproval.  There  is  attached  to  this  board  a  secretary  and  an  engineer, 
who  is  the  executive  officer,  upon  whom  devolves  all  the  scientific  details 
of  construction,  repairs,  and  illumination. 

In  Ireland  there  is  also  a  board  charged  with  the  management  of  light- 
houses, &c.,  with  a  secretary,  engineer,  &c. 

This  board,  as  in  Scotland,  is  composed  chiefly  of  philanthropic 
Civilians  and  an  English  Admiral.  The  fact  of  Scotland  and  Ireland 
having  no  army  or  navy,  and  no  distinct  commercial  marine,  will  readily 
account  for  such  an  organization,  in  which  no  motive,  other  than  the 
praiseworthy  one  of  doing  good,  could  prompt  individuals  of  standing, 
fe  Wealth,  and  distinction,  to  perform  the  drudgery  of  so  laborious  an  office 
without  pecuniary  remuneration. 

There  is  not  a  harbor  in  England,  of  any  note,  that  has  not  its  ''Trini- 
ty Board,"  or  "Board  of  Trustees,^  charged  with  the  lights,  beacons,  and 
buoyg;  such,  for  example,  as  Liverpool,  Newcastle-upon-Tyne,  RmVV^ 
^*)  &c.,  under  all  of  which  the  lighta  are  managed  in  a  manxiei  viot^^. 
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of  the  highest  commendation,  both  for  efficiency  and  economy.  (1/ 
letter  of  Wm.  Lord,  Esq.,  Surveyor  of  the  Port  of  Liverpool,  and  reU: 
of  local  corporations,  appendix.) 

It  is  thus  seen  that  the  best  managed  lights  of  Europe  are  under 
management  and  direction  of  boards,  with  proper  officers  to  assist  tk 
in  their  duties.  That  this  service  should  be  deemed  sufficiently  houon 
in  France,  Scotland,  &c.,  to  be  performed  gratuitously,  is  not  so  m' 
to  be  wondered  at,  when  we  recollect  the  high  standard  of  excellenc 
has  reached  through  the  instrumentality  of  the  philanthropic  individi 
constituting  those  light-house  boards. 

In  concluding  this  part  of  their  report,  the  board  consider  it  their  d 
to  urge  upon  Congress  the  necessity  for  a  change  in  the  present  mana 
ment  of  our  light-house  establishment. 

In  investigating  the  subjects  confided  to  them,  they  have  endeayo: 
to  reach  the  truth  from  observation  and  research.  That  they  have 
done  injustice  to  any  one,  they  feel  perfectly  conscious;  to  have  passed  o 
palpable  defects  in  the  present  management  of  our  lights,  involving  er 
loss  of  human  life  and  property,  without  pointing  them  out,  would  bi 
been  culpable  and  unpardonable;  and  that  they  have  looked  as  lenien 
as  possible  on  many  points  considered  exceptionable,  it  is  believed  v 
be  clearly  shown  by  their  report. 

The  board  have  not  sought  so  much  to  discover  defects  and  point  tlu 
out,  as  to  show  the  necessity  for  a  better  system.  Commerce  and  w 
gation,  in  which  every  citizen  of  this  nation  is  interested,  either  direO 
or  indirectly,  claim  it;  the  weather-beaten  sailor  asks  it,  and  humao: 
demands  it. 


On  the  Mluvial  Formations  and  the  Local  Changes  of  the  South^Eadt 
Coast  of  England.  First  Section^  from  the  River  Thames  to  Beat 
Head.    By  J.  B.  Redman.* 

The  paper  stated,  that  the  passage  of  shingle  along  the  English  oca 
due,  as  was  generally  believed,  to  the  action  of  waves  alone,  took  on  t 
south  coast  a  course  from  west  to  east,  and  on  the  east  a  course  from  no: 
to  south;  during  certain  winds  the  shingle  was  heaped  up  coincident  w 
their  direction,  and  repeated  withdrawals  and  renewals  (the  latter  bei 
the  most  frequent)  caused  a  leeward  movement  of  the  material,  formi 
it,  at  the  same  time,  into  a  series  of  triangles,  of  which  the  shore  was  t 
base.  If  any  natural  or  artificial  projection  interrupted  this  motion, 
accumulation,  which  would  increase  and  be  held  in  check  according 
the  state  of  the  wind,  took  place  up  to  a  certain  point,  or  until  the  sn{ 
formed  was  filled  up,  when  the  shingle  would  pass  round.  With  groyn 
by  far  the  most  common  action  was,  unless  they  were  of  great  height, 
snort  length,  for  the  shingle,  after  accumulating  on  the  weather  side 
the  level  of  the  top  of  the  groyne,  to  pass  over  it,  and  then  travel  to  k 
ward. 

The  degradation  of  the  north  shore  of  Kent,  the  local  formatica  • 
shingle  around  the  Isle  of  Thanet,  by  the  wasting  away  of  that  chaU 

*  From  the  London  WhenaraLm,  Docember,  1861. 
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promontoiy,  and  the  retention  of  large  masses  of  alluvial  matter  in  Peg- 
veil  Bay,  were  dwelt  on.  The  main  belt  of  shingle  lying  to  the  south  of 
Deal,  and  extending  from  thence  to  Dover,  with  its  early  and  present 
effects  on  the  harbor  at  the  latter  place,  were  then  described;  also,  the 
early  condition  of  Folkstone  Harbor,  the  large  accumulation  of  shingle 
arrested  to  the  westward  of  that  haven,  by  the  projection  of  a  low-water 
pier,  or  groyne,  at  right  angles  to  the  harbor,  and  its  effect  upon  the  shore 
to  the  eastward,  by  retarding  the  progressive  motion  of  the  shingle  in  that 
direction.  Further  on,  the  curious  formation  at  Dungeness  Point,  which 
it  was  reasonable  to  suppose  did  not  at  one  time  exist,  as  the  parallel 
"fulls"  of  beach  between  Romney  and  Lydd,  and  extending  from  Win- 
chelsea  on  the  west  to  Hythe  on  the  east,  seemed  formerly  to  have  con- 
stituted the  sea  coast.  The  rectangular  ''full,"  running  from  the  banks 
on  the  west  side  of  Lydd  towards  the  point,  might  have  been  created  by 
an  accumulation  of  shingle  traveling  from  the  westward,  held  in  check 
by  the  outfall  of  the  river  Rother;  the  angle  contained  by  this  spit  and  the 
coast  to  the  westward  becoming  gradually  filled  up  with  shingle,  a  silty 
deposit  would  take  place  on  the  east  side,  consequent  on  the  gradual  loss 
of  Romney  Harbor,  and  the  length  of  the  spit  w*ould  be  increased  by  the 
mllel  ridges  of  shingle  periodically  added  to,  and  traveling  round  it. 
Kumerous  examples,  extending  over  two  centuries,  showed  that  the  ave- 
rage annual  increase  was  six  yards,  reaching,  over  certain .  periods,  an 
average  of  eight  yards  per  annum,  the  absolute  increase  since  the  time  of 
Elizabeth  being  nearly  one  mile;  and  they  proved  conclusively,  that  the 
average  progress  seaward,  producing  a  determinate  aggregate  elongation 
in  a  south-easterly  direction,  was  much  greater  than  had  been  generally 
assumed,  though  not  regular,  for  the  Ness  had  even  been  stationary  during 
certain  periods. 

The  gradual  decadence  of  the  ancient  ports  of  Hythe,  Romney,  and 
Ljdd,  to  leeward  of  this  Point,  was  then  alluded  to;  as  also,  the  diver- 
sion of  the  outfall  of  the  river  Rother  to  Rye,  once  an  estuary  of  the  sea, 
and  then  forming  Romney  Harbor;  the  great  increase  of  shingle  to  the 
Westward;  the  early  and  abortive  attempts  to  form  a  harbor  at  Hastings; 
the  vast  abrasion  of  the  coast  along  Pevensey  Bay,  the  harbor  of  which 

£76  bad  been  lost  by  the  elongation  and  extension  of  Langley  Point, 
ween  the  origin  of  ihis  Point  and  that  of  Dungeness,  there  was  a  re- 
markable similarity,  both  having  originally  had  a  tidal  haven  to  the  lee- 
^rd,  eventually  choked  up  by  the  elongation  of  these  spits  across  their 
outfalls;  both  had  pools,  or  meres,  arising  from  the  land-locked  waters, 
and  in  both  cases  the  modern  ^'fulls"  of  shingle  could  be  plainly  distin- 
guished from  the  more  ancient,  by  their  forms  and  direction.  The  remark- 
able decrease  of  this  point,  about  three-eighths  of  a  mile,  during  the  last 
century,  appeared  to  arise  principally  from  Old  Brighton  Beach  no  longer 
aflbrding  the  necessary  supply  of  shingle. 

The  early  condition  and  present  state  of  Cuckmere  and  Newhaven 
Harbors,  the  groat  degradation  of  the  coast  at  Rottingdean,  the  sweeping 
away  daring  Elizabeth's  reign  of  the  beach  and  town  of  Old  Brighton, 
ften  staodioff  on  the  site  of  the  present  Chain-pier,  the  materials  from 
wluch  formed  die  spits  to  the  eastward,  were  described. — Proc.  Inst.  Civ. 
hig.,  Deetmber,  1851. 
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List  of  American  Patents  which  issued  from  March  2d  to  March  30th,  1852,  (tni 
site,)  with  Exemplifications  by  Charles  M.  Killzr,  late  Chief  Exammet 
Patents  in  the  U.  S,  Patent  Office. 

1.  For  an  Improvement  in  Life  Preservers;  Stephen  Alhro,  Buffalo,  New  York,  Mud 

Claim, — "I  claim  as  my  invention  the  sectional  berth-bottoms,  as  represented  by  I 
2  and  3,  and  as  minutely  described,*' 


2.  For  an  Improved  Arrangement  of  Steam  Boilers;  William  Darnhill,  Pittsburg,  Pe 
sylvania,  March  2. 

Claim. — "I  am  aware  that  it  is  not  new  to  locate  a  cylindrical  water  vessel  in  the  i 
of  a  boiler;  and  also,  that  such  vessel  sometimes  contained  flues;  but  these  flues  wore 
this  instance  direct  flues,  and  the  fire  box  was  placed  outside  of  the  boiler  proper. 

'*What  I  claim,  therefore,  as  my  invention  is,  the  arrangement  of  the  cylindrical  boi 
having  return  flues  therein,  within  the  flue  of  the  main  boiler,  in  such  manner  that  I 
front  end  of  said  cylindrical  vessel  extends  over  the  fire  grates,  and  so  that  nearly  its  wk 
outer  surface  is  exposed  to  the  action  of  the  flames,  gases,  &c.,  which,  after  their  pain 
through  the  annular  flue,  proceeds  to  the  chimney,  through  the  small  flues  in  such  cyij 
drical  vessel." 


3.  For  an  Improvement  in  Grain  Dryers;  Henry  G.  Bulkley,  Kalamazoo,  Micfatg) 
March  2. 

''The  nature  of  my  invention  consists  in  constructing  a  cheap  apparatus,  to  make 
much  steam  only  as  is  necessary  to  keep  the  materials  to  be  kiln-dried  from  scordui 
and  in  using  the  escape  heat  to  keep  up  the  temperature  of  the  steam  thus  made  for  ki 
drying  rapidly." 

Claim. — ^**What  I  claim  as  my  invention  is,  so  arranging  an  open  steam  or  pm, 
connexion  with  the  fire  chamber  and  steam  chamber,  and  flues  for  the  escape  of  heat,1 
the  steam  shall  rise  fireely  into  the  steam  chamber,  and  the  heat  kept  up  by  contact « 
the  escape  flues,  as  herein  described,  for  the  jmrposc  of  producing  a  high  degree  of  b 
yet  not  80  high  as  to  injure  the  grain  w  other  materials  to  be  dried  by  its  agency." 


4.  For  Improvements  in  Omnibus  Registers;  F.  0«  Deschamps,  Philadelphia,  Pean 
yania,  March  2. 

Claim. — '*What  I  claim  as  my  invention  is,  the  use  of  the  ratchet  wheel,  E,  an^ 
pawl,  or  their  equivalents,  for  the  purpose,  substantially  as  herein  set  forth,  of  prevent 
t  ho  possibility  of  giving  a  blow  to  the  hammer,  by  means  of  a  recoil  of  the  wheel,  B. 

''I  also  claim  the  combination,  substantially  as  herein  described,  of  the  toothed  wh 
G,  to  which  the  dial  plate.  A',  is  afilxed,  with  the  notched  cylinder,  I,  and  click, 
whereby  the  dial  plate.  A',  for  registering  the  concealed  dial  plate,  A',  24,  or  any  nilD 
of  fiires  marked  on  the  dial  plates,  A  and  A',  substantially  as  herein  set  forth.' 


»t 


6.  For  an  Improvement  in  Chairs;  George  O.  Donncll,  New  London,  New  T< 
March  2. 

''The  nature  of  my  invention  consists  in  a  metallic  ferrule,  ball,  and  foot  pieee*  a 
bined  and  applied  to  the  back  posts  of  a  chair,  in  such  a  manner  as  to  let  the  chair  t 
its  natural  motion  of  rocking  backwards  and  forwards,  while  the  metallic  foot  pisoe  n 
unmoved,  flat,  and  square,  on  the  floor  or  carpet." 

Claim. — "What  I  claim  as  my  invention  is,  the  construction  and  application  oft: 

tallic  combination  to  the  lock  posts  of  chairs,  so  as  to  let  the  chain  take  tlieir  mtl 

motion  of  rocking  backwards  and  forwards,  while  the  metallic  feet  rest  nnmoviil,  At  \ 

square,  on  the  floor  or  carpet,  or  any  other  metallic  aflixion  substantiAUj  the  itmi^  i 

which  will  produce  the  intended  moUon " 
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6.  For  an  Improvement  in  Coat  Iron  Car  Wheehi  Orson  Moulton,  Blockstoue,  Massa- 
chusetts, March  2. 

"Thirt  inveation  consists  in  connecting  the  hub  and  rim  by  two  curved  plates,  having 
niacd  or  projecting  ribs  running  in  cyma  form  on  their  inner  sides,  from  the  hub  to  the 
rim,  and  across  tbe  inside  of  the  rim,  the  ribs  on  caclx  side  being  placed  o[>posite  the  mid- 
dle of  the  space  between  those  on  tlie  opposite  side." 

Claim* — **What  I  claim  as  my  invention  is,  connecting  the  hub  and  rim  of  railroad 
wheels  by  carved  parts,  A  A,  having  raised  or  projecting  ribs,  a  a,  and  b  by  of  cyma  form, 
00  their  inner  sides,  extending  also  across  the  inside  of  tbe  rim,  the  said  rims  on  each  plate 
Iriiiv  placed  opposite  tbe  middle  of  tbe  spaces  between  those  on  the  opposite  plate,  and 
each  rib  terminating  in  the  opposite  plate  to  that  on  which  it  stands." 


7.  For  Improvements  in  Knitting  Looms;  William   Henson,  Newark,  New  Jersey, 
March  2. 

Claim. — ''Having  now  described  the  construction  and  operation  of  my  improved  knit- 
tiog  loom,  I  disclaim  the  invention  of  warp  machines;  also,  tbe  invention  of  needles,  guides, 
^Bker»,  presser  and  actuating  cams,  or  cut  wheels,  for  racking  the  guide  bar,  the  same 
havina;  licen  used  prior  to  my  invention. 

"But  what  I  do  claim  is,  1st,  the  relative  motions  of  the  needles,  hooks,  and  presser,  as 
combined,  to  form  the  looped  or  knitted  fabric,  in  combination  with  the  stops  or  guards  on 
the  hook  bar,  to  prevent  the  presser  from  coming  in  contact  with  the  hooks;  the  whole 
being  constructed  and  arranged  substantially  as  herein  set  forth. 

''2d,  I  claim  the  combination  of  mechanism  for  regulating  tlio  take-up  motion  according 
to  tho  quantity  of  fabric  formed,  without  varying  the  tension  of  the  fabric,  substantially  as 
described." 


8.  For  an  Improvement  in  Cotton  Presses;  Lewis  Lewis,  Vicskburg,  MiBslssippi,  March  2. 

Claim* — "What  I  claim  as  mj  invention  is,  the  arrangement  herein  described,  of  a 
^^^rtical  revolving  press,  with  toggle  joint,  operated  by  the  toothed  racks  and  fixed  pinions, 
subftantiallv  as  herein  set  forth." 


9-  For  Improvements  in  the  Plates  of  Trunk  Lochs ;  Conrad  Liebrich,  Philadelphia, 
Pcnnjsylvauia,  March  2. 

Claim, — "HaA-ing  thus  described  the  nature  ^  my  invention  and  the  manner  in  which 
it  is  conatructed,  what  I  claim  as  new  is,  the  guard  constructed  and  applied  as  descril>ed, 
I?  Tvhich  the  lock  is  prevented  from  being  wrenched  or  torn  off  from  the  article  to  which 
it  is  attached,  and  by  which  the  hasp  is  preventctl  from  being  pryed  or  twusted,  so  as  to  ho 
to  from  the  bolt;  thus  obviating  the  necessity  of  the  ordinary  back  plate,  substantially 
»» let  forth." 


10.  For  an  Improvement  in  Blasting  Rocks  under  Water;  Benjamin  Maillefert,  City  of 
\ew  York,  March  2. 

Claim. — **What  I  claim  as  my  invention  or  discovery  is,  the  blasting  of  rocks  under 
*»ter,  by  placing  the  explosive  charge  or  charges  on  or  against  the  surface  of  the  rock  to 
^  blasted,  and  using  the  surrounding  water  as  the  means  of  resistance  to  the  explosion, 
*<tbitautia]Iy  as  herein  specified." 

n.  For  Improvements  in  Cast  Iron  Car  Wheels;  Hiram  W.  Mooro,  Bridgeport,  Con- 
necticat,  March  3. 

"The  nature  and  object  of  my  invention  and  improvement  consists  in  constructing  cast 
^  car  wheeli  for  railroad  cars,  in  such  a  manner  and  form  as  to  prevent  their  firacturo 
*od  cracking,  by  the  unequal  contraction  of  the  metal  composing  them,  while  consoli- 
teig  at  the  time  of  their  manufacture;  the  unequal  shrinking  of  the  diflbrent  parts  being 
^  gmtq^  diffieolty  to  overcome  in  casting  perfect  wheels." 

^  Cilsim^— ^Whet  I  claim  as  my  improvement  in  raihoad  car  wheels  ia,  the  coDcave 
**|i  fonned  and  located  a«  deaoibed,  in  combination  with  tke  ipokea  oi  V)!iaoQm  'm  ^^ 
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exterior  ring,  and  the  concayo-convex  plate  or  partition,  arranged  and  combiBe^ 
tially  as  herein  set  forth." 

13.  For  an  Improvement  in  Machines  for  Printing  Floor  Clothes  Bimeoi 
Loiwell,  Massachusetts,  March  3. 

Claim. — ^*' What  I  claim  as  my  invention  is,  the  arrangement  of  the  printing  bm 
the  stamping  down  mechanism,  and  the  mechanism  for  advancing  the  pieo9  < 
doth  or  of  material  to  be  printed  and  pressed,  or  stamped;  such  arrangement  bei 
hibited  in  the  drawings  and  as  above  described. 

,  *<And  I  also  claim  the  combination  of  the  lip  bar  or  plate,  y,  the  series  of  bei 
of  afy  dec.,  the  slide  bar,  R'  or  8,  and  the  bar,  (/,  as  made  and  operated  subata 
manner  and  for  the  purpose  of  seizing  the  selvedge  edge  of  the  cloth,  and  mo 
piece  as  described. 

''And  I  also  claim  the  combination  of  mechanism  for  operating  the  coloring  ca 
imparting  to  it  its  back  and  forth  movements  and  necessary  intervals  of  rest;  the  t 
bination  consisting  of  the  rotating  shaft,  O,  with  its  circuUr  disks,  Q  R,  and  the 
tions,  i  k,  the  four  hook  bars,  I  Ip  ft  together  with  the  vibrating  bars,  na^m 
together  and  operated  substantially  as  specified." 


13.  For  an  Improvement  in  EncUeee  Chain  Horn  Powerst  Theodore  Shaipi 

New  York,  March  8. 

''The  nature  of  my  invention  consists  in  constructing  the  endless  chain  of  cor 
with  teeth  on  the  outer  edge,  which  give  motion  to  pinions  at  or  over  the  oim 
said  curved  links,  on  their  inner  edge,  fitting  on  and  corresponding  with  the  peri] 
drums  or  pullies,  at  either  end,  so  that  the  carrying  rollers  are  allowed  to  move 
while  traveling  the  ends  where  a  change  of  motion  occurs,  and  much  frictioa 
sarily  avoided." 

Claim. — ^"Having  thus  described  my  invention,  I  do  not  claim  constructing  th 
chains  of  horse  powers,  with  curved  or  bent  links,  the  under  surface  of  which  em 
to  the  surface  of  the  revolving  drums  which  support  them,  as  that  has  been  dot 
but  what  I  do  claim  as  my  invention  is,  the  combination  of  the  bent  links  a  a,  tl 
ing  drums  B,  and  the  pinions  D,  constructed  and  operating  in  the  manner  aa 
purpose  substantially  as  described." 

14.  For  an  Improvement  in  Bridging  Navigable  Strtams,'  Benjamin  F.  Lei 
New  Yoik,  March  2. 

"The  nature  of  my  invention  consists  in  a  new  combination  of  bridge,  canm 
and  road,  by  means  of  which,  neither  the  passage  of  carriages,  or  cars,  across  TJ 
the  passage  of  vessels  up  and  down  them,  is  impeded  for  an  instant,  draw  bridg« 
invention  being  rendered  unnecessary." 

Claim. — "What  I  claim  as  my  invention  is,  the  combination  of  canal  A,  ti 
bridge  and  road,  constructed  and  arranged  substantially  as  above  described." 


15.  For  an  Improvement  in  Frieiton  Clutches;  Gerard  Sickels,  Brooklyn,  Ne 
March  2. 

Claim. — "What  I  claim  as  new  is,  Ist,  the  arrangement  of  the  levers  C,  and  ■: 
for  operating  the  segments  E,  E,  substantially  as  shown  and  described,  by  which 
ment  the  segments  are  made  to  bind  in  the  V  collar  F,  or  be  relieved  from  it,  as 
the  segments,  when  bound  in  the  collar,  remaining  in  that  state,  the  points  or  p 
having  passed  the  line  of  pressure,  unless  acted  upon  by  some  extraneous  fine 
moving  of  the  vibrating  slide  6. 

"2d,  I  claim,  in  combination  with  the  arrangement  of  levers  and  arms,  the  Y 
and  segments  E  E,  said  segments  being  adjusted  by  screw  rods  h,  and  nuts  t,  ase 


16.  For  an  Improved  Encircling  Suspender  for  Garments f  Hanis  H.  Tinkeir)  1 
doD,  Connecticut,  March  3. 

CS»ji9t«^-^What  I  daim  «■  my  iuventioik  ii)  i^  coo^nxAStAsa  of  the  fpriag  a 
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with  the  straps,  A  k,  and  the  circular  pads,  k,  fig.  7,  for  the  purpose  of  sustaining  gar- 
mcnts  upon  the  human  body,  arranged  substantially  as  set  forth  in  the  above  specification." 

17.  Far  an  Improvement  in  Brick  Machines,-  Samuel  L.  Speissegger,  Savannah,  Geor- 
gia, J^arch  2. 

Claim. — "What  I  claim  -as  my  invention  is,  the  employment  of  the  plate,  L,  of  the 
triTeling  mould  table,  operating  simultaneously  on  the  ro<1s,  d  d,  and  pistons,  c  e,  in  the 
moulds,  b  by  in  combination  with  the  pressing  plate,  N,  of  a  steam  or  other  press,  for  the 
fonnttion  and  delivery  of  brick,  as  substantially  set  forth." 


IS.  For  an  Improvement  in  Camphine  Lamps^  Isaac  Van  Bunschoten,  City  of  New 
York,  March  2. 

Claim, — "I  am  aware  that  a  lamp  has  been  made  with  a  fianch  or  short  pipe  inside  tlie 
wick  tube,  to  enter  inside  the  air  tube,  to  prevent  the  resinous  matter  formed  in  bum- 
Id;,  sticking  the  wick  and  air  tube  together;  but  I  am  not  aware  of  packing  ever  having 
beeo  employed  at  this  point  Therefore,  what  I  claim  is,  1  st,  the  application  of  a  suitable 
elutic  packing  between  the  wick  tube,  and  air  tube,  attached  in  any  convenient  manner, 
io  cimphine  lamps,  for  the  purposes  and  as  described  and  shown. 

**2d,  I  claim  the  application  of  a  suitable  ring  or  chamber  around  the  wick  tube,  to 
Kceivc  or  conduct  water  or  other  fluid  to  the  wick,  so  that  the  light  is  extinguished  in 
cue  of  accident,  as  described  and  shown." 


i9.  For  an  Improvement  in  Compasses  for  Determining  Variation  from  Local  Caus^'i: . 
John  R.  St  John,  City  of  New  York,  Assignor  to  the  St.  John's  Compass  and  Lo% 
Company,  March  2;  patented  in  England,  December  27,  1851. 

Claim* — **!  do  not  claim  the  invention  of  a  new  mariner's  or  surveyor's  compass,  becauit <* 
these  improvements  can,  in  most  instances,  be  added  to  compasses  already  in  use;  but 
I  do  claim  as  new  and  of  my  own  discovery,  or  invention  and  improvements,  the  applica- 
lioQ  of  satellite  or  auxiliary  needles  to  the  magnetic  compass,  such  needles  being  prepared, 
tpplied,  and  adjusted  in  the  manner  and  for  the  purposes  aa  herein  set  forth,  inciuding 
uiy  merely  mechanical  variations  that  shall  be  actual  equivalents  of  the  means  employer], 
tt  described  and  shown  herein,  and  substantially  the  same  as  applied  by  me  for  the  pui- 
poies  herein  set  forth." 


20.  For  Improvements  in  Flour  Bolts;  Samuel  Cook,  Adams'  Basin,  New  York,  March  0. 

The  nature  of  my  invention  consists  in  so  arranging  a  bolting  machine,  as  that  it 
■hill  perform  all  the  functions  of  cooling,  bolting,  and  bran-dusting,  in  one  continuoii.^ 
operation,  and  thus  avoid  the  necessity  of  three  distinct  and  separate  machines,  and 
OMrely  occupy  the  space  usually  allotted  to  the  most  compact  bolting  machines." 

Claim. — "Having  thus  fully  described  my  invention,  what  I  claim  therein  as  new  is,  in 
coabmation  with  a  series  of  graduated  stationary  bolting  disks  in  separate  chambers,  the 
fotiUng  brushes  placed  above  said  disks,  and  the  sweeps  in  a  chamber  below  them,  for 
fbe  pupoae  of  separating  the  bran,  first  and  second  middlings,  and  the  flour,  and  convcy- 
io;  the  meal,  &c.,  through  the  machine,  and  for  avoiding  the  use  of  a  bran  duster;  tlio 
*hole  being  arranged  in  the  manner  and  for  the  purpose  herein  fully  set  forth." 


Si.  For  an  Improvement  in  the  Water  Gauge  of  Boilers,  ^c;  Benjamin  Crawford,  Alli>- 
gfaeny  City,  Pennsylvania,  March  9. 

Claim. — ''What  I  claim  as  my  invention  is,  the  arrangement  of  the  glass  index  tub<*, 
Mow  the  point  at  which  the  float  chamber  is  connected  with  the  water  in  the  boiler,  the 
Hter  tube  conneeting  with  the  boiler,  at  some  distance  from  the  bottom  of  the  latter,  so 
^t  it  ia  not  liaUe  to  become  obstructed,  which  renders  the  indications  of  the  float  certain, 
^hife  the  eoolnefli  and  quietness  of  the  water  im  the  index  tube  leaves  it  transparent,  so 
%it  the  index  een  be  aeea  dearly  and  conapicaoiuly." 
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22.  For  an  Improvement  in  Com  Shelters;  William  Linsley,  Townahip  of  Waddn 
Illinois,  March  9. 

'^he  object  of  my  invention  is  to  shell  ears  of  com  of  varying  size  and  shape;  and 
consists  of  stationary  sectional  spring  shelling  plates,  with  a  rotating  sectional  sprii 
shelling  disk;  the  two  acting  in  such  manner  that  they  yield  to  thick  ears  of  com,  or 
the  thick  part  of  an  ear,  and  thus  shell  oil  the  grain,  without  breaking  up  the  cob,  wh 
they  close  upon  small  ears,  or  upon  the  small  end  of  a  thick  ear,  and  insure  the  separatii 
of  the  grain  from  the  cob,  whatever  may  be  its  size  and  proportions." 

Claim, — ^''What  I  claim  as  my  invention  is,  the  combination  of  stationary  sectloi 
spring  shelling  plates,  with  a  rotating  sectional  spring  shelling  disk,  substantially  in  t 
manner  herein  set  forth,  the  plates  and  disks  having  a  wabbling  or  universal  motic 
caused  by  the  constant  varying  of  the  space  between  them,  to  accommodate  itself  at  t 
same  time  to  ears  of  varying  size  and  shape,  by  which  means  the  cobs  are  less  broken  a 
more  thoroughly  stripjied  than  in  machines  as  heretofore  constructed,  for  shelling  com  i 
into  them  promiscuously  and  ia  mass.' 


» 


23.  For  Improvementa  in  Canal  Loch  Gates;  Charles  Ncer,  Troy,  New  York,  March  J 

Claim* — ^<*Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  there 
as  new  is,  1st,  The  opening  of  the  lower  gates  of  a  canal  or  river  lock  outwards  or  dov 
stre  m,  in  combination  with  the  means  described,  or  their  equivalents,  for  operating  the 
for  the  double  purpose  of  saving  length  in  the  lock  chamber  with  the  same  walla,  and  i 
allowing  the  gates  to  be  opened  before  the  chamber  is  entirely  empty,  so  that  the  escapii 
water  may  carry  out  with  it  the  boat,  raft,  or  other  thing,  being  passed  through  with  th 
least  possible  delay. 

"2d,  I  claim  the  stationary  gate  at  the  head  of  the  lock  which  forms,  with  the  bmu 
wall  of  the  lock,  with  the  top  of  which  it  is  level,  a  recess  or  chamber,  through  which  tin 
lock  chamber  may  be  filled  at  any  desired  height  above  the  bottom  of  the  lock,  and  thai 
save  length  of  lock  wall. 

*'3d,  I  claim,  in  combination  with  the  stationary  gate,  the  sinking  head  gate,  extending 
across  the  lock,  and  reaching  down  a  little  below  the  top  of  the  stationary  gate,  when  the 
gate  is  shut,  and  which  sinks  or  slides  into  the  recess  formed  in  part  by  said  stationai} 
gate,  and  is  on  a  level  therewith,  when  open,  for  passing  boats,  &c.,  for  the  purpoae  o 
saving  in  the  length  of  the  lock  chamber,  an  amount  nearly  equal  to  the  width  of  the  gate 

*'4th,  I  claim  the  so  placing  of  an  adjustable  bottom  oi  water  strip  on  the  bottom  of  i 
lock,  as  that  it  may  be  operated  upon  by  the  pressure  of  the  water  within  the  lock  chamber 
and  be  forced  up  agaiast  the  gate,  when  prevented  from  being  closed  tight  by  an  interne 
ning  substance,  substantially  in  the  manner  herein  set  forth  and  described*" 


24.  For  an  Improvement  in  Seed  Planters;  Ira  Reynolds,  Republic,  Ohio,  March  9. 

• 

^'Tho  nature  of  my  invention  consists  in  a  peculiar  form  of  grain  cylinder  and  box,  ft 
conducting  the  grain  into  the  teeth  of  the  machine;  also,  the  arrangement  of  a  multiplying 
wheel  or  hub  upon  each  end  of  the  axle  tree,  for  regulating  the  quantity  of  grain  desirei 
to  be  sown;  also,  the  general  arrangement  of  the  several  parts,  to  cfiect  these  ends.** 
'  Claim, — '*I  am  aware,  however,  that  driving  wheels  have  been  attached  to  the  ends  o 
the  axle  tree,  for  the  purpose  of  driving  grain  cylinders,  and  do  not  wish  or  intend  ti 
claim  as  new  the  arrangement  of  driving  wheels,  abstractly  considered,  on  each  or  eithe 
end  of  the  axle  tree,  as  mere  driving  wheels.  But  what  I  do  claim  as  my  invention  is,  thi 
peculiarly  formed  curved  lips  or  feeders,  and  longitudinal  grooves  or  channels,  so  con 
slructed  and  tightly  fitted  to  the  cast  box,  L,  as  to  prevent  any  grain  from  paaaing  into  th* 
chamber,  except  what  is  forced  through  the  grooves  by  the  lips  or  feeders,  substantiali; 
as  set  forth." 


25.  For  an  Improvement  in  Hay  Rakes ;  Jay  8.  Sturges,  Litchfield,  Ohio,  March  9. 

Claim, — ^'I  disclaim  suspending  the  head,  so  that  each  tooth  acts  separately,  and  lb 
platform,  L.  What  I  claim  as  my  improvement  is,  1st,  The  arms  projecting  firom  theaxk 
in  combination  with  the  joint,  F,  for  the  purpose  of  adjusting  the  position  of  the  teeth  M 
the  surface  of  rough  or  smooth  land. 

<'2d.  Hanging  the  arms  to  the  axle  by  means  of  the  standard,  I,  and  connecting  rod,  al^ 
mImo  raiaing  and  lowering  the  arms  as  the  teeth  may  require,  by  meims  of  the  |^  and  hok* 
in  the  connecting  rod  and  arms  at  J." 
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26.  For  an  Improvement  in  Melodeons;  A.  L.  Swan,  Cherry  Valley,  New  York,  March  9. 

Claim, — "What  I  now  claim  as  my  invention  is,  Ist,  constructing  the  air  receiving  box  of 
a  iiielodcon,  or  other  keyed  wind  instrument  of  a  similar  nature,  which  is  operated  by  an 
exhausting  bellows  or  pump,  with  a  vibrating  or  movable  top,  connected  to  it  by  wings  or 
joints,  uhich  fold  or  bend,  substantially  in  the  manner  described,  towards  the  external  air 
nhich  acts  upon  them,  whereby  the  external  air,  acting  upon  the  said  wings,  counteracts 
the  inequality  of  the  force  exerted  by  the  spring  placed  inside,  to  open  or  expand  and 
enlarge  the  interior  capacity  of  the  box. 

•"2(1,  The  manner  of  hanging  the  treadle,  L,  for  operating  the  bellows,  upon  the  two 
ribrating  rods,  M  and  -  M,  attached  to  the  floor,  or  to  any  object  under  the  instrument, 
iQbdtantially  as  herein  set  forth.'* 


27.  For  an  Improvement  in  Iron  Fences;  John  B.  Wickcrsham,  City  of  New  York, 
March  9. 

**The  nature  of  my  invention  consists  in  so  forming  the  mortises  and  loops  upon  the 
p(KU  and  rails  of  iron  or  other  metallic  fences,  and  the  putting  of  the  same  together,  as 
that  they  shall  form  a  solid,  firm  fence,  without  the  use  of  keys,  lM>lt8,  wedges,  or  any 
other  fiistenings  than  those  afforded  by  the  shapes  of  said  mortises  and  loops,  and  using 
for  this  purpose  but  single  posts  in  each  panel  thereof.*' 

Claims — ^'Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  therein 
u  new  is,  so  constructing  the  loops  and  mortises  in  the  rails  and  posts  of  iron  fences,  as 
that  when  in  place  neither  of  them  can  be  removed,  using  for  this  purpose  single  posts  and 
nils,  and  neither  bolts,  wedges,  keys,  or  any  other  fastening,  except  what  is  alTorded  by 
the  peculiar  shape  of  the  said  loops  and  mortises;  and  this  I  claim,  whether  the  same  be 
constructed  as  herein  described,  or  by  any  other  means  essentially  the  same." 


28.  For  an  Improvement  in  Ploughs;  Joshua  Woodward,  Haverhill,  New  Hampshire, 
March  9. 

Claim, — ^**Having  thus  fully  described  my  weeding  plough,  what  I  claim  therein  as  new 
iS|tbe  plate  constructed,  arranged,  and  combined  with  the  plough,  substantially  in  the 
nianoer  and  for  the  purpose  set  forth." 


29.  For  an  Improvement  in  the  Manufacture  of  Door  Knohs;  Benjamin  Nott,  Beth- 
lehem, Assignor  to  John  P.  Pepper,  Albany,  New  York,  March  9. 

Claim  J'—*'!  claim,  substantially  as  set  forth  in  the  above  specification,  in  the  manufac- 
ture of  vitreous  metal  knobs  and  similar  articles,  1st,  The  application  and  use  of  a  metal 
piu^,  to  be  entered  into  the  socket  and  fitting  it,  the  plug  passing  up  from  or  through  the 
bottom  of  the  mould,  for  the  purpose  of  preventing  the  mooted  material  from  filling  the 
>ocket  during  the  pressing  operations,  and  at  the  same  time  facilitating  the  centreing  and 
iJjustment  of  the  socket. 

''2d,  I  claim  the  invention  of,  and  substitution  in  the  place  of  pincers  and  polishing 
rodi  heretofore  known,  a  polishing  rod  capable  of  polishing  several  knobs  simultaneously 
lad  by  one  operation,  substantially  as  above  described." 


30.  For  Improvements  in  Double  Plane  Irons;  Fordyce  Beals,  Pittsfield,  Massachu- 
setts, March  16. 

Claim^^-^*!  disclaim  all  contrivances,  arrangements,  or  forms  of  cap  or  iron,  which 
together  compose  a  double  iron,  now  in  general  use.  What  I  claim  as  my  invention  is, 
the  new  and  improved  mode  of  fastening  and  acljusting  the  cap  to  the  iron,  by  means  of 
t  projection  and  slot,  forming  a  dove-tail  slide,  giving  new  facilities  for  the  operation,  and 
ilso  a  level  miAce  to  the  back  of  the  iron;  also,  the  elongation  of  part  of  the  width  of 
ths  cap,  and  its  occupying  the  place  of  a  removed  part  of  iron,  giving  the  operator  new 
Polities  in  nicely  adjosting  cap  to  edge  of  iron,  without  removing  it  from  the  stock,  the 
lune  as  herein  descnbed,  using  for  the  purpose  the  aforesaid  arrangements  of  parts,  or 
iBy  other  substantially  the  same,  and  which  will  produce  the  same  efiect  ixkAikAmvaxivi"^ 


ana  ingraining,  or  connecung  logemer,  uie  piys  or  uuicrcnc  layers  oi  cioiD, 
woven  either  with  plain  (or  uncolorcd)  or  colored  yarns;  nor  do  I  claim  the  f 
producing  figures  by  printing  them  in  colors;  nor  do  I  claim  to  weave  a  carpe 
uncolored  pile  or  warp  in  the  Brusfiels  process  of  weaving,  and  aflerwarda  pri 
lijcrures  thereon  in  colors:  but  what  I  do  claim  as  my  invention,  or  new  or  impron 
i'acture,  is,  an  ingrained,  plycd  printed  carpet,  made  by  a  combination  of  the  ] 
weaving  in  two  or  more  plys*  and  ingraining  the  same,  and  subsequently  pd 
ligure  or  figures  on  both  sides  of  the  same,  as  described;  the  discovery  having  b 
by  me,  that  the  plying  process  prevents  the  colors  printed  on  one  ply  from  peneti 
other  ply,  so  as  practically  to  injure  its  other  surface,  to  an  extent  which  rcnck 
for  the  reception  of  colors  and  use  as  a  carpet,  as  herein  before  stated,  a  great 
incut  in  trade  being  the  result  of  such." 


33.  For  an  Improvement  in  the  Construction  of  Grate  Bars;  Frederick  P. 
Philadelphia,  Pennsylvania,  March  16« 

''I'he  nature  of  my  invention  consists  in  constructing  grate  bars  for  fumaeei 
soapstone,  or  other  refiractory  substance,  enclosed  in  a  metallic  casing,  or  auita 
metallic  frame,  when  such  is  required." 

Claim. — "I  am  aware  that  grate  bars  have  been,  heretofore,  so  constructed 
that  the  loose  ashes  of  the  furnace  might  accumulate  in  cavities  therein,  and  pr 
bar;  but  these  have  been  found  inefllicient  in  practice,  as  any  loose  substance  n 
cumulating  in  the  cavity  of  a  metallic  grate  bar,  will  shake  off  even  with  the  cdj 
of,  and  thus  expose  the  bar  to  the  action  of  the  fire.  I  do  not,  therefore,  wi 
UTuicrstood  to  claim  any  particular  form  of  grate  bar,  the  above  described  frame  I 
of  easy  construction  and  adaptation  to  the  purpose;  but  any  other  suitable  fori 
given  to  this  frame,  which  the  nature  of  the  refractory  substance  may  render  | 
What  I  claim  as  my  invention  is,  the  construction  of  grate  bars  for  fumacei 
soapstone,  or  other  refractory  substance,  for  the  purpose  and  in  the  manner  herein « 


31.  For  an  Improvement  in  Sofa  Bedsteads,-  John  T.  Hammttt,  Philadelphit, 
vania.  Match  16, 

*'My  improvements  are  comprised  in  the  combination  of  certain  convenicnoi 
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'I claim  the  method  of  making  the  joint  at  the  end  of  the  tube,  which  is  cffertcd  by 
tho  friction  of  the  packing  around  the  tube,  which  forces  the  end  of  the  tube  against  tlic 
bottom  of  the  bore,  and  produces  a  joint,  when  tha  stuiling  box  is  forced  to  its  place,  as 
herein  mentioned  and  set  forth." 


36.  For  an  Improvenuni  in  SJiovtl  Pbughs;  James  Lattimer,  Chattoogaville,  Georgia, 
Ifarch  16. 

Claim. — "Having  thus  fully  described  my  invention,  what  I  claim  therein  as  new  is, 
the  combination  of  the  wing,  or  half  shovel  ploagti,  and  the  adjustable  scraper,  arranged 
on  different  stocks  in  the  said  beam,  when  the  said  scraper  is  arranged  on  tbc  laud  sido 
and  rearward  of  the  plough,  and  so  that  tho  grass,  weeds,  dec,  shoved  off  by  the  scraper, 
will  be  thrown  into  the  furrow  made  by  the  plough,  the  whole  being  arranged  in  the  man- 
ner and  specially  for  the  purpose  herein  set  forth  and  fully  shown.'' 


37.  For  an  Improvement  in  Cotton  Gins,-  Thomas  J.  Laws,  Washington,  Arkansas, 
March  16. 

"The  nature  of  my  invention  consist^  in  the  combination  of  an  additional  brush  wheel, 
^th  the  saws,  and  the  stripping  brush,  of  the  ordinarily  constmcted  cotton  gin,  in  such  a 
Haoner  as  to  cause  the  said  additional  brush  wheel  to  remove  the  motes  from  the  cotton, 
while  it  is  upon  the  teeth  of  the  saws,  by  acting  against  tlic  front  sides  of  the  said  saw 
Uttli,  just  before  the  cotton  is  stripped  therefrom." 

Claim, — ^**I  d#  not  claim  the  use  of  a  mote  brush,  in  combination  with  gin  saws  and 
thf  ardinary  stripping  brush,  as  I  am  aware  that  a  cylindrical  mote  brush,  revolving  in  the 
^Jine  direction  with  mine,  has  been  used  before;  but  what  I  do  claim  as  new  is,  making  the 
Mote  brush,  (revolving  in  the  direction  described,)  with  wings,  so  as  to  act  by  a  current  of 
air,  as  well  as  by  contact  with  the  cotton  on  the  teeth  of  the  saws,  substantially  as 
l^reinset  forth,  in  combination,  with  the  saws  and  grate.*' 


3?.  For  an  Improvement  in  the  Treatment  ef  Ht/dro-SuIphurets,  and  in  Manufactu- 
ring Carbonates  and  Sulphur  Compounds;  Charles  Lennig,  Philadelphia,  Penn- 
sylvania, March  16. 

Claim, — *'What  I  claim  as  my  invention  is,  tho  manufacture  of  carbonate  of  bar3-tes 
ud  strontic,  by  processes  as  above  described,  and  in  combination  therewith,  employing 
tlie  sulphuretted  hydrogen  gas,  evolved  in  the  aforesaid  process,  for  the  producing  of  sul 
pbor,  or  sulpharic  add.** 


39.  For  an  Improvemtnt  in  Burners  for  Argand  Lamps;  Austin  Olcott,  Rochester, 
New  York,  March  16. 

Chum, — "What  I  claim  as  my  invention  in  the  within  described  lamp  is, arranging  tho 
grooved  tube  for  adjusting  the  wick  inside  of  the  wick  and  outside  of  the  screw,  that  is, 
(•etvrpen  the  wick  and  the  screw,  and  extending  the  pin  from  the  wick  holder,  through  the 
pt)OTe  in  the  tube,  into  the  score  between  the  threads  of  the  screw;  thereby  dispensing 
^h  the  perforated  tube  heretofore  used  upon  the  outside  of  the  wick,  and  leaving  tho 
^  open  on  the  oatside,  so  that  the  material  to  be  burned  may  have  free  and  unobstruct- 
tJ  tccess  around  the  wick." 


40.  Fin*  an  Improwtmeni  in  Machines  for  Cutting  Screws  on  Rails  and  Posts  of  Bed- 
tteads;  J.  Parsons  Owen,  Norwalk,  Ohio,  March  16. 

Claim* — ^I  do  not  cUim,  of  themselves  only,  reversible  cutter  heads,  as  such,  or  equiva* 
^t  arrangements,  have  long  been. used,  such  as  reversible  cylinders  and  similar  devices; 
^t  what  L  do  claim  aa  my  invention  is,  constructing  the  reversible  cutter  heads  £  and  F, 
^  anns  placed  at  right  angles  to  one  another,  and  carrying  reverse  right  and  left  hand 
ciUten  i  if  and  kkfin  combination  with  the  eccentric  snug  g,  and  flanch  f,  of  the  screw 
^bdia  C,  for  the  pnrpoaeaand  advantages  specified,  all  being  constmcted  and  operatiii^ 
.M  ihown  and  doioabedJ'' 


t/faiTO^^-!~  woai  1  Claim  as  mj  invenuon  n,  consuucung,  arnuigiDg,  ana  o 
reciprocating  plane,  which  cuts  off  the  shaving  hy  its  forward  stroke,  and  iecds 
by  its  backward  stroke,  and  ttic  clampH  and  gripes,  or  stops,  with  which  such 
connected,  as  herein  described,  so  that  the  board  is  fed  at  the  back  stroke  of 
and  planed  at  its  forward  stroke,  a  dibtancc  equal,  or  thereabouts,  to  the  thron 
of  the  plane,  whereby  a  greater  length  is  planed,  by  a  given  number  of  ■trol 
plane,  than  in  reciprocating  planes  tliat  feed  themselves  by  their  own  motion, 
fore  constructed;  and  also,  the  injurious  shocks  and  strains  are  avoided,  whici 
planes  are  caused  by  the  necessity  of  makiag  the  cut  considerably  shorter 
stroke." 


43.  For  an  Improvement  in  Cupping  and  Breoit  Gkuaea,'  William  8.  Thoi 
wich,  New  York,  March  16. 

*'Aty  inventioD  consists  in  connecting  the  piston  of  an  exhausting  apparatus 
barrel  thereof,  by  means  of  an  elastic  tube,  which  not  only  packs  the  piston,  bal 
as  a  spring  to  draw  tlie  piston  towards  that  end  of  the  barrel  to  which  the  elaal 
made  &st." 

Claim. — ^''What  I  claim  as  my  invention  is,  the  improved  exhausting  appuw 
deMribed,  for  sui;gical  and  other  purposes;  said  apparatus  consisting  of  a  combi 
a  tubular  spring  piston  with  a  barrel,  substantially  as  herein  set  forUi." 


44.  For  an  Improvement  in  Pattern  Cards  for  Jacquard  Looms f  SamoelT. 
Lowell,  and  Edward  Everett,  Lawrence,  Massachusetts,  March  16. 

"The  object  of  our  invention  is  to  facilitate  the  operation  of  changing  the  fign 
tern  of  cloth  that  is  woTen  upon  a  jacquard  loom,  and  to  reduce  the  expense  nom 
in  changing  and  perforating  the  common  pasteboard  cards." 

Claim* — ''What  we  claim  is,  the  combination  of  the  buttons  with  the  meteltt 
described,  the  buttons  being  so  riveted  or  attached  to  the  card  as  to  allow  of  tli 
turned,  for  the  purpose  of  closing  or  opening  the  holes  to  which  they  are  lei 
attached.^' 


45.  For  an  Improvement  in  Hot  Air  Registers g  WUUam  Turton,  Bushwick,If< 
March  16. 
Claim, — ^"What  I  claim  is,  &e  crown  wheel  or  section  of  a  crown  wheel,  in 
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47.  For  an  Improvement  in  hutrumenU  for  Inhaling  Powder»g  Ira  Warren,  Boston, 
MaMachosetta,  March  16. 

**My  inatniment,  or  powder  inhaler,  ia  designed  for  the  purpose  of  inhaling  medicine 
into  the  throat  and  lungs,  and  at  the  same  time  to  prevent  any  of  the  said  medicine  from 
lodging  in  the  mouth.*' 

Claims — ^Having  thus  descrihed  my  powder  inhaler,  what  I  claim  as  my  invention  is, 
the  instrument  above  described,  for  inhaling  powder,  &c.,  into  the  throat  and  lungs;  the  said 
instrument  consisting  of  a  receiver,  with  holes  in  its  bulb  or  end,  covered  by  and  working 
loosely  in  an  exterior  tube,  which  prevents  any  of  the  medicine  from  lodging  in  the  mouth, 
substantially  as  above  described." 

48.  For  an  Improvement  in  Hinges  for  Stove  Doora,  ^e.;  Charles  J.  Woolson,  Cleve- 

land, Ohio,  March  16. 

Claim. — ^'What  I  claim  as  my  invention  is,  the  connecting  and  hanging  of  the  door  or 
doors  upon  the  fronts  of  stoves  or  grates,  so  that  they  may  be  opened  or  closed,  without 
muring  the  beauty  or  affecting  the  convenience  of  the  same,  in  either  case,  or  exposing  to 
^w  the  hinges  or  inside  of  the  door,  as  described." 

49.  For  an  Improved  Arrangement  of  Jack  Chain  Machinery;  Hickford  Marshall  and 
8eth  S.  Cook,  Assignors  to  John  Bostwick,  Jr.,  and  Elbert  White,  Stamford,  Con- 
necticut, March  16. 

Claims — "What  we  claim  as  our  invention  is,  the  arrangement  on  the  bed  plate,  A« 
of  the  nipping  jaw,  G,  the  mandrel,  £,  and  pin,  F,  with  the  turning  lever,  K,  furnished 
^ith  pin,  f,  moving  under  the  table,  B,  in  the  manner  and  for  the  purpose  substantially 
u  set  forth  and  shown." 


^.  For  an  Improvemtnt  in  Omnibus  Steps;  Josiah  Ashcnfelder,  Philadelphia,  Penns}i- 
vania,  March  23. 

The  nature  of  my  invention  consists  in  an  inclined  covering  or  protector,  immediately 
connected  with  the  outaide  of  the  door,  so  secured  thereto  as  to  open  and  shut  therewith, 
with  a  brush  or  broom  secured  to  the  bottom  of  the  covering  as  to  open  and  shut  there- 
with, for  the  purpose  of  cleansing  the  step  or  steps,  together  with  a  back  board,  operating 
u  a  protection  to  the  inside  of  the  step,  so  as  to  prevent  mud,  d&c,  from  being  thrown 
QpoB  the  same." 

Claim. — *'What  I  claim  as  my  invention  is,  the  application  of  the  inclined  covering  or 
protector  to  the  outside  of  the  omnibus  door,  as  described,  to  prevent  persons  from  stand- 
ing, lying,  or  sitting  on  the  steps,  in  combination  with  the  brush  or  broom,  secured  to  the 
bottom  of  the  covering  or  protector,  so  as  to  open  and  shut  therewith,  for  the  purpose  of 
deanaing  the  step  or  steps,  each  step,  if  more  than  one,  requiring  a  brush  or  broom  attach- 
ed, together  with  a  back  board  to  protect  the  inside  of  the  step,  as  described." 


Si.  For  an  Improvement  in  Shop  Awnings i  William  R.  BakeweU».City  of  New  York, 
March  23, 

Claims — ^'Having  thus  fully  described  my  invention  and  impvorement,  I  wish  it  to  be- 
kaown  that  I  do  not  claim  the  puUies,  cords,  cog  wheels,  dec;  neither  do  I  claim  the  cn- 
doaing  of  an  awning,  as  that  has  already  been  done  in  many  different  ways,  to  my  know- 
ledge. What  I  do  claim  as  my  invention  is,  the  method  of  protecting  the  awning,  by  the 
construction  and  arrangement  of  the  cylindrical  sheathing  or  covering,  in  combination 
with  the  alat,  in  the  manner  and  for  the  purpose  herein  described  and  fully  set  forth." 


81  For  Improvements  in  Machines  for  Stamping  Ores;  William  Ball,  Ghicopee,  Mas 
aaduiaetta,  March  33. 

CImi«— ''What  I  daim  aa  my  invention  is,  the  combination  of  the  washing  basin  or 
contrivaiioey  L,  with  the  stamp  rod  and  its  bearing,  so  as  to  operate  in  manner  and  for  the 
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*'i  also  claim  the  improvement  in  the  stamp  head,  or  the  making^  of  it  with  a  greal 
stamping  surface  on  one  side  of  its  axis  of  rotation  than  it  is  on  the  other;  the  same  bei 
for  the  purpose  of  preventing  packing  of  the  charge,  as  specified. 

"I  also  claim  the  mode  of  applying  the  stamp  head  to  the  stamp  rod,  viz:  by  means 
the  circular  arcs  or  curves  of  the  sides  of  the  universal  dovetail  connexion  with  the  wed 
key,  as  described." 


53.  For  an  Improvement  in  Ploughs;  £.  Ball,  Greentown,  Assignor  to  Isaac  N.  McAb 
Canton,  Ohio,  March  23. 

Claim, — "What  I  claim  as  my  invention  is,  connecting  the  beam  to  the  plough  irons 
means  of  a  pivot  and  stay  bolt,  and  adjustable  standard;  the  whole  being  constructed  ai 
arranged  as  described,  so  that  the  front  end  of  the  beam  can  be  set  towards  either  side, 
cither  extremity  raised  or  lowered,  without  changing  the  height  of  the  other,  or  both  e 
trcmities  raised  simultaneously  and  equally,  or  unequally,  substantially  as  set  forth." 


54.  For  an  Improvement  in  Friction  Primers  for  Cannon;  William  Ball«  Chicopse 
IVIassachusetts,  March  23. 

Claim, — "I  claim  the  combining  with  the  discharging  string  and  tube  of  the  primer,  i 
cylinder  or  plug  of  leather,  or  other  like  substance,  inserted  and  secured  in  the  njyper  rad 
ef  the  primer,  and  having  the  exploding  string  passing  through  it,  as  above  set  forth;  the 
said  plug  or  cylinder  serving  the  purpose  of  a  breech,  to  confine  the  charge  when  exploded, 
as  a  protector  of  the  sand  pa()er  and  priming,  against  the  absorption  of  humidity,  and  as  a 
bearing  for  the  striag  to  draw  over  when  pulled.** 


65.  For  an  Improvement  in  Machinery  for  Felting  Cloth;  George  G.  Bishop,  Norvralk^ 
Connecticut,  March  23;  ante-dated  September  23,  1851. 

Claim. — *<What  I  claim  as  my  invention  is,  the  method  herein  described  of  hardening 
the  bat  by  alternate  steaming  and  jigging,  substantially  as  herein  set  forth,  whereby  one 
section  of  the  bat  is  jiggered,  while  an  adjoining  section  is  steamed,  preparatory  to  being 
jiggered. 

'^I  also  claim  the  process  of  steaming  and  jiggering  two  or  more  bats  simnltaneouilyy 
whereby  much  time  and  labor  are  saved,  and  the  texture  of  the  cloth  is  improved. 

"I  also  claim  constructing  a  machine  for  jiggering  felt  bats,  in  such  manner  that  it  will 
subject  successive  portions  of  the  bats  to  equal  amounts  of  jiggering,  and  then  stop,  where- 
by a  greater  uniformity  of  texture  is  secured  in  the  cloth. 

"I  also  claim  the  arrangement  of  the  steam  pipes  and  adjutages  in  the  steam  chamber, 
substantially  in  the  manner  and  for  the  purpose  herein  set  forth." 


56.  For  an  Improvement  in  Marine  Signals;  Thomas  H.  Dodge,  Nashua,  New  Hamp* 
shire,  March  23. 

Claim, — ^'^What  I  claim  as  my  invention  is,  the  employment  for  signaling  or  indi- 
cating the  course  of  a  vessel,  of  two  lights  of  difiesent  cdors,  attached  to  or  hung  in  a 
cylinder  or  disk,  which  is  capable  of  revolving  on  a  fixed  axis,  so  as  to  change  the  pontioa 
of  the  lights;  the  position  of  either  light,  relatively  to  the  other,  being  made  to  point  tbs 
course  in  any  manner,  substantially  as  described." 

57.  For  Improvements  tn  Planing  Machines;  John  Howarth,  Salem,  MasMchnsett^ 
March  23. 

Claim. — "What  I  clhim  as  my  invention  is,  the  reciprocating  plane  for  scoring  the  to 
of  the  board  transversely,  and  reducing  it  to  an  uniform  thickness,  arranged  substantially 
as  herein  described,,  in  a  compound  frame,  which  carries  the  plane  back  and  forth  aero* 
the  board  by  a  regular  and  positive  motion,  and  back  and  forth  lengthwise  of  the  hoard  hf 
a  motion  dependent  upon  the  reciprocal  action  of  the  board  against  the  planes  in  one  ^ato- 
tkm,  and  of  springs  against  the  firame  in  the  opposite  direction,  Bubstantinlly  as  hsniB 
set  forth* 
"I  also  claim  the  method  of  smoothing  the  surface  of  boards  or  other  Ivmber,  bj  ph>* 
unu  lecipiodBting  endwiw,  and  opes«^  in  traic^ki  mumcx  that  Um  tcodcii^  of  mit» 
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Avw  tbe  board  towaids  that  ride  of  the  machine  to  which  it  is  moving,  is  counteracted  in 
w&ole  or  in  p«rt  hy  the  tendency  of  one  or  more  of  the  others  to  draw  the  hoard  towards 
the  opposite  ride  of  the  machine;  these  several  counter  tendencies  being  thus  made  to 
neutralize  each  other,  substantially  as  described." 


5S.  For  an  Improvemeni  in  Swingh-Treu;  Charles  HowarJ,  Madison  County,  Illinois^ 
March  23. 

Ctaitn^—^l  io  not  claim  the  ring  and  link  as  my  invention;  but  what  I  do  claim  is, 
the  flancA,  as  above  set  forth,  wrouglit  or  cast,  in  combination  with  the  ring  and  link,  for 
the  purpose  of  forming  attachments,  substantially  in  the  mode  set  forth  above." 


59.  For  Imprm^emtntt  in  Machinea  for  Making  Cordage;  William  Joslin,  Waterford, 
New  York,  March  23. 

Claim. — "What  I  claim  as  my  invention  is,  the  application  of  the  fanj  k,  in  combii- 
nation  with  the  pullies  fh,  belt  g,  gears  N,  O,  P,  Q,  and  bobbin  M,  as  a  (&ag,  or  take- 
Dp,  u  above  described. 


W.  For  an  Imprtvtment  in  Flour  Packers ,-  Nathan  Kinman,  Lcwistown,  New  York, 

March  23. 

'The  nature  of  my  invention  consists  of  a  spiral  cone  plate,  for  the  packing  of  flour, 
*o  as  to  give  to  the  flour  an  equal  density  throughout  the  barrel,  and  also  a  friction  roller 
^Utrh  to  work  in  connexion  with  the  above  mentioned  spiral  cone  plate." 

Claim, — "What  1  claim  as  my  invention  in  the  above  described  machine  for  packing 
^^ur,  is  the  friction  roller  clutch,  constructed  and  arranged  in  the  manner  and  for  the 
Purpose  substantially  as  set  forth." 

^1.  For  Improvemethta  in  Smut  Maehinet/  Thomas  H.  M^Ciay,.  Madisonville,  Tcmncs^ 

see,  March  23. 

Claim. — "What  I  claim  as  my  invention  is,  the  formation  of  a  series  of  corrugated 
^^€*aes  within  the  periphery  of  the  cylindrical  casing  of  my  improved  smut  machine, 
^(wtAStially  of  the  forms  represented  in  the  drawings,  when  the  said  cylindrical  casing  is 
^mbined  with  a  rotating  beater,  which  has  its  beating  surfaces  a  a,  &c.,  arranged  in  po- 
■itioiitf  which  incline  obliquely  to  the  radii  of  the  beater,  for  the  purpose  of  throwing  the 
tmat  and  kernels  of  grain  into  the  said  series  of  corrugated  recesses,  in  such  directions 
that  they  will,  in  entering  and  rebounding  therefrom,  be  brought  in  contact  with  their 
•titire  surfaces,  and  thereby  produce  so  great  an  amount  of  friction  action  as  to  break  up 
Uie  szuut  and  white  caps,  and  polish  the  kernels  of  grain,  without  breaking  the  same." 


•2.  For  an  Improvement  in  Cracker  Machines;  John  M'Collum,  City  of  New  York, 
March  23. 

^The  nature  of  my  invention  consists  in  attaching  to  the  frame  of  the  cracker  machine, 
a  set  of  springs,  in  such  a  manner  as  to  let  the  bed  plate  rest  upon  them,  and  as  the  cuN 
ters  are  forced  down  to  cut  the  dough,  to  yield  or  recede  under  the  pressure,  and  thereby 
prevent  the  sadden  cut  of  the  knives  on  the  apron,  and  at  the  same  time  keep  them 
longer  in  contact  with  the  apron,  to  take  their  "scraps,"  than  would  be  the  case  if  the 
bed  plate  was  made  permanently  fast  to  the  frame,  and  the  knives  suddenly  impinged  upon 
it,  and  then  receded." 

Claims — ^Having  now  described  my  invention  and  its  operation,  what  I  claim,  there- 
is  the  use  of  the  bed  plate  resting  upon  or  supported  by  springs,  or  other  equivalent 
so  that  a  yielding  or  receding  action  is  obtained  in  the  bed  plate,  while  under  the 
inie  of  the  cutters,  or  while  the  cutters  arc  pressing  down,  for  the  purposes  and  in 
principle  of  construction  and  operation,  substantially  as  set  forth." 


88«  For  an  Impnmement  in  Manufaeiuring  Artificial  Teeth;   WiUiam  8.  Mcllhenny, 
Philadeli^iiay  Pennsylvania,  March  23. 

'■TIm  natim  of  my  inTcnticm  eonsists  in  the  manu&ctUTe  of  a  tootlii^  ot  \m^\&Xa  % 
wnJitimi  tmdy  tor  me  farxuce,  by  the  simple  proceaa  of  moul<]^. ' 
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Claim, — "What  I  claim  as  my  invention  is,  the  formation  of  an  artificial  tooth  or  t^ethr 
from  spar,  silex,  clay,  sand,  glass,  or  any  materials  used  for  the  above  purpose',  into  a 
suitable  condition  for  the  finishing  furnace,  by  the  simple  operation  of  moulding,  thereby 
avoiding  the. tedious  and  uncertain  process  of  enameling.'' 


61.  For  an  Improvement  in  Machines  for  Paqing  Books;  Stephen  E.  Parnsh,  Aisignor 
to  Edwin  B.  Clayton  &  §>ons,  City  of  Ncwr  York,  March  23. 

"The  nature  of  my  invention  consists  in  combining  together,  a  series  of  number  or  let- 
tt>r  plates,  upon  a  cylinder  or  barrel,  and  cutting  on  the  periplicrics  of  the  plates,  a  seiiei 
of  numbers  or  letters,  from  one  to  the  decimal  point,  and  by  means  of  nprings  and  pins, 
attached  thereto,  and  holes  through  the  plates  corresponding  with  the  number  of  letten 
on  their  peripherics,  and  a  chany^er  plate,  attached  to  the  end  of  the  cylinder,  operated  bj 
a  cap  plate,  having  a  ratchet  and  pawl  contained  therein,  made  to  counter  number  fron 
I  to  9y,999,  as  the  circumstances  require." 

Claim. — "Having  now  descrilicd  my  invention  and  its  operation,  what  I  claim,  therefore, 
is,  1st,  the  use  of  the  typo  plates,  having  channel  ways  and  springs  in  their  faces,  and 
holt'fl  in  them,  corresponding  to  the  ten  subdivisions  of  their  peripheries,  and  their  inner 
circumferences  divided  into  ten  equal  sides,  in  combination  with  a  barrel  having  stop  {nni 
in  its  circumference,  for  the  type  plates  and  achant^ing  pl.ite  attached  thereto,  and  ratchet 
wheel,  cap  plate,  and  pawl  and  bent  lever,  for  the  puri>ose  of  operating  a  series  of  number 
plates,  the  said  combination  of  parts  being  entirely  distinct  from  any  known  mode  of  pro- 
ilui'ing  the  same  result,  (that  is,  counting.)  which  I  lay  no  exclusive  claim  to,  the  principle 
being  well  known;  and  I  therefore  limit  my  claim  to  combination  of  parts,  substantially  as 
set  forth. 

"2d,  I  claim  the  use  of  the  rod  C,  lever  E,  inking  roller  lever  J,  and  arm  I,  in  combina- 
tion with  the  typt^  wheel,  substantially  for  the  purposes  as  set  forth. 

*'od,  I  claim  the  use  of  the  inking  roller  frame  and  rod  attached  thereto,  and  rotating 
ink  plate,  in  combination  with  the  lever  J,  slide  O,  and  type  wheel  and  levers  operating 
tue  same,  substantially  for  the  purposes  as  set  forth. 

"4th,  I  claim  the  bed  R,  with  guides  attached  thereto,  in  combination  with  the  table 
and  type  wheel,  substantially  for  the  purposes  as  set  forth.'* 


65.  For  an  Improvement  in  Machines  for  Jointing  Shingles;  William  Stoddard,  Lowell 
Massachusetts,  March  S3. 

"My  improvements  consist,  1st,  in  the  arrangement  by  which  I  am  enabled  to  poinl 
the  shingle,  and  piano  or  shave  both  sides  at  the  same  time,  this  eflcct  being  produeec 
by  planing  knives,  set  in  plane  stocks,  moving  vertically,  the  operation  of  i^-hich  will  bt 
liereinaAer  explained.  I  have  also  made  an  improvement  by  which  the  machine  will  col 
or  joint  the  edges  of  any  width  of  shingle,  the  shingle  itself  serving  to  regulate  the  poih 
tioii  of  the  jointing  knives." 

Claim, — **Having  thus  descril)cd  my  improvements  in  shingle  machines,  what  I  claim 
ns  my  invention  is,  the  arrangement  of  the  horizontal  sliding  boxes,  which  curry  the  joint- 
ing knives,  by  which  they  will  cut  the  edges  of  any  width  of  shingle,  the  shingle  itaetf 
operating  the  devices  for  holding  the  boxes  iirmly,  and  in  the  proper  position,  while  tbe 
shingle  is  being  cut  as  hexein  above  set  forth." 


C6.  For  an  Improvement  in  Air-Heating  Stoves,-  J.  M.  Thatcher,  Lansingbnrgh,  Net 
Vork,  March  23. 

Claim, — "What  I  claim  as  my  invention  is,  the  combination  of  the  inrerted  dmn, 
or  frustums  F,  I.  M,  and  plate  P,  with  the  short  tubes  b  6,  //,  i  i,  /  /,  connecting  tfcea 
substantially  in  the  manner  herein  described,  for  the  purpose  of  effecting  the  connexitB 
l>etween  the  lower  ends  of  the  fire  or  draft  flues,  and  carrying  the  air  through  themtothc 
spaces  between  the  cylinders  or  tubes." 


67.  For  an  Improvement  in  Making  Paraffin  e  Oil/  James  Young,  Manchester,  Engltfidi 
March  23;  patented  in  England,  October  7,  1950. 

Claim, — "What  I  claim  as  my  invention  is,  the  obtaining  of  paraiHne  oil,  or  an  <fl 
eoatMining  pumffine,  and  pai^ffine  from  bituminous  coals,  by  tiemtiDg  thma  a 
henin  bchre  described.*' 
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69.  For  an  Improvement  in  Sausage  StufferSf  Thomas  W.  Bailey,  Lewbtown,  Pcnn- 
sjWania,  March  80. 

Claim. — ''Having  thus  fully  described  my  improved  sausage  stufier,  what  I  claim 
therein  is,  the  combination  of  the  three  cornered  ovoid  shaped  cylinder,  with  the  curved 
ipring  scraper,  operatijig  in  the  manner  and  for  the  purpose,  substantially  as  herein  fully 
Kt  forth.'* 


69.  For  an  Improvement  in  Mills  for  Grinding  Ores,-  William  Ball,  Chicopcc,  Mas- 
sachusetts, March  30. 

Claim. — "What  I  claim  as  my  invention  is,  the  combination  and  arrangement  of  the 
two  grinding,  or  pulverizing  wheels,  one  or  two  endless  screws,  and  the  troughs  which 
inch  wheels  and  screw,  or  screws,  revolve  in,  all  made  and  applied  so  as  to  operate  to- 
gether, in  such  manner  as  to  raise  the  ore  up  and  crush  it  between  the  two  wheels,  and 
not  only  return,  or  move  the  heavier  or  too  weighty  particles  towards  or  back  to  the  wheels, 
but  allow  the  lighter  ones  or  sufficiently  reduced  particles  to  flow  out  of  the  machine,  as 
deKribed." 


70.  For  an  Improvement  in  Excavating  Mctchines;   Charles  Bishop,  Norwalk,  Ohio, 
March  30. 

"This  invention  consists  in  the  employment  of  an  inclined  cutter  wheel,  so  constructed 
that  it  serves  also  as  a  horse  walk,  by  which  means  the  power  is  applied  directly  to  the 
wheel  itself,  without  the  intervention  of  other  mechanism." 

Claim. — ^**I  do  not  claim  inclining  the  cutter  cylinder;  neither  do  I  claim  placing  the 
hoises  within  or  upon  ditching  machines,  for  the  purpose  of  working  them:  but  what  I 
claim  is,  so  constructing  the  inclined  wheel  or  cutting  cylinder  £,  that  it  is  made  also  to 
lerre  the  purpose  of  horse  walk,  by  which  means  the  power  of  the  horse  is  applied 
directly  to  the  cylinder  itself,  without  the  intervention  of  other  mechanism,  substantially 
^  herein  described." 


n.  For  an  Improvement  in  Trusses;  Frederick  M.  Butler,  City  of  New  York,  March  30. 

Claim. — "What  I  claim  as  my  invention  is,  the  application  of  trusses  and  supporters 
of  the  guard  spring  pad,  as  above  described.'* 

1^.  For  Improvements  in  Machinery  for  Shaving  the  Heads  of  Screw  Blanks,  Rivets, 
etc.;  John  Crum,  Ramapo,  New  York,  March  30. 

Claim. — ^"What  I  claim  as  my  invention  is,  the  movable  stop,  which  determines  tho 
Itontion  of  the  screw  blanks  between  the  jaws,  and  then  returns  to  let  said  blanks  fall 
throogh,  substantially  as  specified,  in  combination  with  the  vertical  hollow  spindle  or  man- 
drel, as  specified. 

"And  finally,  I  claim  the  feeding  tube,  which  conducts  the  screw  blank,  &c,  to  the  hol- 
\ow  spindle,  substantially  as  specified,  in  combination  with  the  cam  on  the  cutter  head,  or 
its  equivalent,  for  moving  the  said  tube  out  of  the  way  of  the  cutter,  as  described." 


73  For  an  Improvement  in  Razor  Strops;  John  Demerit,  Montpelier,  Vermont,  March  30. 

"The  nature  of  my  invention  consists  in  attaching  the  strop,  at  the  ends,  to  the  case 
containing  it,  in  such  a  way  that  it  will  ba  suspended,  and  revolve,  without  the  edges 
Uradiing  the  case." 

Clotm^— "What  I  claim  as  my  invention  is,  the  mode  of  attaching  the  strop  to  the 
cue,  to  that  it  will  not  be  soiled  fay  the  faces  of  it  coming  in  contact  with  the  case,  and  ' 
to  that  it  will  revolve,  as  herein  described,  using  for  that  purpose,  the  aforesaid  case,  strop, 
bearing  spring,  and  pivots,  in  combination." 

74.  For  an  Improvement  in  Dredging  Machines;  James  Hamilton,  City  of  New  Yoric, 
Maidi  30;  patented  in  France,  December  16,  1845. 

Cfafflirf— ^do  not  limit  myself  to  the  means  detcribedfor  raising  and  lowering  the  firame, 
^  to  tho  ihapot  of  tha  ihordt  or  tcoopt,  or  the  means  of  moting  thiBni>  «m  <]Kkn 
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mechanical  means,  shapes,  or  arrangements,  nay 'be  used;  neither  do  I  limit  myself  in 
number  of  the  shovcld,  or  scoops,  or  the  proportions  of  the  parts. 

*48t,  I  claim  the  shovels  or  scoops,  forming  the  bottoms  of  compartments  in  a  pro] 
frame,  and  moving  at  one  end  on  a  hinge,  9t  similar  contrivance,  the  other  end  bd 
lowered,  to  cause  the  scoop,  as  the  frame  is  moved  along,  to  collect  the  sand,  or  mud, 
•ther  material  operated  on,  and  retain  the  same  by  suitable  mechanical  means,  opcratij 
to  lift  the  scoop  and  close  the  bottom,  as  described  and  shown/' 


75.  For  an  Improvement  in  Rice  Hullers;  Peter  McKinlay,  Charleston,  South  Carolio 
March  30. 

• 

^he  nature  of  my  invention  consists  in  having  a  circular  conical  chamber,  into  whic 
the  rice  is  put  after  having  the  outside  shell  taken  off  by  a  jpair  of  stones,  operated  on  i 
the  usual  way;  the  rice,  after  having  the  outer  shell  taken  olf,  has  still  a  thin  film  or  iki 
on  it,  of  a  dark  color. 

'<The  object  of  my  invention  is,  to  take  off  this  skin  or  film,  by  rotary  friction,  withoa 
breaking  the  grain,  by  which  means  the  market  value  of  the  article  is  inicreased." 

Claim, — "I  claim  as  my  invention,  the  combination  of  the  concave  fluted  chamben 
with  the  smooth  curvc^d  radial  beaters  for  hulling  rice,  as  set  forth.' 


)i 


76.  For  an  Improvement  in  Shovel  Ploughs;  Washington  F.  Pagctt,  Stone  Bridgi 
Virginia,  March  30. 

Claim. — ''What  I  claim  as  my  invention  is,  the  construction  of  the  handles,  and  tb 
principle  or  mode  of  shifting  the  same,  as  the  same  are  herein  fully  described,  with  the 
o|)cration;  the  invention  of  the  common  shovel  plough  is,  ot  course,  disclaim^." 


77.  For  Electric  Whaling  Apparatus;    Dr.  Albert  Sonnenburg  and  Philipp  Redite 
Bremen,  Germany,  Assignors  to  Christian  A.  Hainaken,  United  States,  March  30. 

"The  nature  of  our  invention  consists  in  catching  and  securing  sperm  and  ri^i 
whales,  as  well  as  other  animals  of  the  sea,  by  the  appUcation  of  electric  galvan 
current,  conveyed  by  a  conductor  to  the  instrument  commonly  called  whale  iron,  or  hi 
poon,  and  which  is  used  to  be  thrown  into  the  fish." 

Claim. — "What  wo  claim  as  our  invention  is,  the  application  of  electric  galvan 
current,  conveyed  by  a  conductor  to  an  instrument  which  is  to  be  thrown  into  sperm  an 
right  whales,  as  well  as  other  animals  of  the  sea,  in  order  to  secure  them." 


78.  For  an  Improvement  in  Gang  Ploughs;  Harvey  Killam  and  George  VaUeau,  Scotti 
ville.  New  York,  March  30. 

Claim. — "Having  thus  described  our  improvements  in  the  wheeled  cultivating  i^ 
plough,  we  will  state  that  we  are  aware  that  axles  of  wheels  have  been  hung  to  the  firan 
of  tho  carriage,  so  as  to  vibrate,  or  be  euflbred  to  vibrate,  and  keep  them  at  right  angle 
to  the  motion  of  the  ploughs,  when  moving  in  a  direct  line,  and  when  the  ploughs  v 
turning  the  axles,  being  made  to  assume  a  line  in  the  direction  of  the  radius  of  the  cirdi 
formed  by  the  track  of  each  wheel.  W  e  are  also  aware  that  gangs  of  ploughs  have  bed 
placed  diagonally,  one  behind  the  other,  and  the  wheels  of  the  carriage  of  the  same  tk 
placed  diagonally,  one  behind  the  other;  therefore,  we  lay  no  claim  to  these  parts.  Bo) 
what  we  do  claim  as  our  invention  is,  mounting  the  tongue  or  pole  upon  the  timben^tt^ 
uniting  the  same  by  an  intermediate  jointed  connecting  rod,  to  the  horixontal  coaplingrP^i 
which  unites  the  front  and  rearward  ends  of  the  pivoted  arms  of  the  axles,  whereby  Ihi 
direction  or  guiding  of  the  gang  of  ploughs  is  regulated  by  the  action  of  tht  team  iltH 
in  moving  in  any  direction  tho  attendant  may  require. 

'We  also  claim  confining  the  tongue  or  pole  between  the  horizontal  plate  and  tinliif 


shifted  or  adjusted  in  its  position,  to  accommodate  two  or  three  hones,  and  yet 
its  ceatnl  dnit  with  the  ploughs.'* 
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T9.  For  an  Improvement  in  Bedstead  Fastenings;    William  Shaw,  Clarion,  Pennayl- 
Tania, 'March  *30. 

Claim. — "What  I  claim  as  my  invention  is,  the  combined  actions,  or  the  combination 
ef  the  link  and  wedge  as  above  described,  for  fastening  bedsteads." 


80.  For  an  Improvement  in  Rai  Traps;  James  Sheward,  Somerset,  Ohio,  March  30. 

Claims — ^"I  do  not  claim  any  arrangement  by  which  a  living  animal  may  be  forced, 
into  a  cage  and  retained;  nor  any  arrangement  by  which  an  animal  may  be  kUIed  and  its 
body  retained:  but  what  I  claim  as  my  invention  is,  the  manner  of  constructing  a  ma- 
chine for  the  killing  of  animals  and  throwing  their  bodies  from  the  trap,  and  self-setting  the 
ame,  substantially  as  described  and  shown." 


81.  For  an  Improvement  in  Apparatus  for  Boring  Artesian   Wells;   John  Thomson, 
Philadelphia,  Pennsylvania,  Maich  30. 

C/nm« — ^'What  I  claim  as  new  is,  the  spring  or  brace,  as  above  described,  or  its  equiva- 
lent, with  the  twisted  flat  bar,  or  other  device,  turning  systematically  the  boring  instru- 
ment, whilst  using  a  rope  instead  of  rods,  while  sinking  a  bore-hole  in  the  earth,  in  search 
of  water  or  minerals." 


82.  For  an  Improvement  in  Smoothing  Irons;  Nicholas  Taliaferro,  Augusta,  Ky.,  and 
William  D.  Cummings,  Murphysvillc,  Kentucky,  March  30. 

*^e  object  of  our  invention  is,  to  render  practicable  the  permanent  heating  of  smooth- 
ing irons,  chiefly  by  the  proper  regulation  and  distribution  of  the  draflt  to  a  charcoal  or 
other  fire  within  the  iron,  by  an  arrangement  which  prevents  also  the  spilling  of  the 
wishes  and  refuse  of  combustion." 

Claims — "Having  thus  fully,  clearly,  and  CTactly  described  the  nature,  construction, 
uid  operation  of  our  improved  smoothing  iron,  what  we  claim  therein  as  new  is,  the  ap- 
plication, substantially  as  described,  to  a  self-heating  smoothing  iron,  of  a  tube  or  cham- 
her,  at  the  bottom  of  the  fire-box,  provided  with  a  registered  mouth  or  inlet,  some  distance 
tUnne  the  bottom,  and  at  its  lower  portion  with  distributing  apertures,  communicating  with 
the  fire,  whereby  the  draft  is  applied  from'  beneath,  and  equally  at  every  part,  and  placed 
Qoder  the  control  of  the  operator,  without  permitting  the  escape  of  ashes,  or  other  refuse 
of  combustion." 


83.  For  an  Improvement  in  Candle  Wicks;  Cornelius  A.  Wortcudyke,  Godwinville, 
New  Jersey,  March  30. 

Ciaim. — ^"I  claim  a  candle  wick,  manufactured  by  the  method  herein  specifically  de- 
scribed.*' 


Ri-isscis  roR  March,  1852. 

I.  For  an  Improvement  in  Machines  for  Planing,  Tonguing,  and  Grooving;  Joseph 
Powell,  Nelson  Barlow,  and  Edward  Holdcn,  St.  Louis,  Missouri,  Assignors  to 
Kober  G.  Eanson,  City  of  New  York;  patented  February  27, 1847;  re-issued  March 
9,  1852. 

"Tbe  nature  of  this  invention  relates,  1  st.  To  a  method  of  springing  and  holding  or  con- 
Suing  the  board  or  plank  to  the  bed  plate,  while  the  thicknessing  or  reducing  wheel  or 
piuiea  are  operated  upon  it;  2d,  To  certain  improved  means  of  fotining  the  tongue;  and, 
9dy  To  certain  means  of  forming  the  groove." 

Claims — ^What  I  claim  as  the  invention  of  the  aforesaid  Joseph  Powell,  Nelson  Bar- 
r^and  Edward  Holden,  and  what  I  desire  to  aecare  by  the  re-issue  of  the  letters  patent 
originaUy  to  tham,  iS|  Ist,  The  combination  of  the  pairs  of  feeding  rollers,  G  G, 
G'  &f  with  the  bed  plate,  C,  and  the  rotatuig  reducing  wheel,  D,  subetantially  in  the 
and  for  the  porpoae  herem  set  forth,  viz:  the  placing  the  axles  of  the  pair  of  feed- 
i^  loDerak  O  G,  preceding  the  reducing  cutter  wheel,  and  the  axlea  of  the  pair  of  feeding 
HUa%  Q'  0^9  imiDefiate^  taUXomtkg  the  aama^  refpectiTely^  oat  of  a  ^rac&caX  la&A  -m^ 
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each  other,  thereby  bringing  the  upper  roller  of  each  pair  nearer  to  the  shaft 
reducing  wheel  than  the  lower  oiie,  for  the  purpose  of  springing  the  board  or  plank 
bed  plate,  as  herein  more  particularly  described. 

**2d,  In  making  the  rebates  by  which  the  tongue  is  formed,  I  claim  the  emplojn 
a  series  of  incising  cutters,  in  combination  with  stationary  planing  tonguing  cutto 
several  cutters  being  so  arranged  as  to  act  upon  both  sides  of  the  angle  of  the : 
simultaneously  or  alternately,  and  cut  the  shavings  from  both  the  said  sides,  so  a*  t 
at  one  operation  a  tongue,  both  of  whose  sides  and  shoulders  have  been  subjected 
action  of  cutting  edges,  substantially  as  herein  set  forth. 

<*3d.  In  forming  Uie  groove,  I  claim  the  employment  of  a  series  of  incising  catt 
combination  with  stationary  planing  grooving  cutters,  substantially  as  described^  for 
ing  the  tongue,  being  arranged  so  as  to  cut  upon  both  sides  and  the  bottom  of  the  g 
as  set  forth." 


2.  For  an  Improvement' in  Machinery  for  Dresnng  Staves;  Isaac  Judson,  New  I 
Connecticut;  patented  May  1,  1847;  re-issued  March  9,  1852. 

Claim* — ^^What  I  claim  as  my  invention  is,  Ist,  The  arrangement  of  the  whei 
ring  of  cutters,  for  the  purpose  and  in  the  manner  substantially  as  herein  before  deaer 

**2d,  The  holding  of  the  stave  firmly  ui  position  to  be  dressed,  in  the  immediate  vi 
of  that  portion  which  is  being  cut,  while  all  the  other  portions  are  left  at  full  libe 
assume  whatever  position  its  configuration  may  indicate  for  the  purposes  and  in  the 
ner  substantially  as  herein  before  described. 

"3d,  The  employment  of  the  two  independent  spring  rollers,  or  their  equivalent,  i 
with  equal  force  upon  each  of  the  edges  of  the  stave,  irrespective  of  their  lelative  thid 
in  combination  with  the  guides  and  the  cutters,  as  described.*' 


3.  For  a  Powder  Proof  Lock;  William  Hall,  Boston,  Massachusetts;  patented  Aug 
1848;  re-issued  March  30,  1852. 

Ciaim. — ^*'What  I  claim  as  my  invention  is,  the  combination  of  the  handle  shanl 
cam,  one  or  more  pins,  and  their  sustaining  holes  or  apertures,  in  their  application  ( 
belt,  and  one  or  more  tumblers,  and  as  operated  substantially  as  specified,  mesni 
claim  said  combination  as  composed  of  the  afore  described  elements  and  their  acccsi 
to  combine  with  or  in  combination  with  the  bolt  and  tumblers;  a  contrivance  for  thn 
or  moving  the  bolt  back  and  forth;  another,  or  a  key,  separate  and  distinct  from  sucl 
trivance,  and  for  the  purpose  of  moving  the  tumblers  into  correct  positions  for  the  h 
be  moved,  and  which  shall  be  i>erfectly  stationary,  after  it  has  so  moved  the  tumblen 
a  movable  plate,  or  its  equivalent,  applied  to  the  contrivance,  by  which  the  bolt  is  acti 
and  made  to  entirely  cover  the  key,  and  prevent  access  to  it,  when  the  bolt  is  put  u 
tion;  not  meaning  by  the  above  to  claim  the  separate  combination  of  either  of  the  i 
mentioned  three  parts,  with  the  bolt  and  tumblers,  but  intending  to  limit  my  claim  1 
combination  of  all  of  them  therewith,  so  as  to  operate  in  conjunction  with  them,  c 
tially  as  specified." 

48.  For  an  Improvement  in  the  Gearing  of  a  Seed  Planter;  Marshall  J.  Hunt,  I 
Sun,  Maryland;  patented  June  3,  1851;  rc-issued  March  30,  1852. 

Claim, — "Having  thus  fully  described  my  invention,  what  I  claim  therein  as  new 
combination  with  the  slotted  sliding  seed  bar, -the  stationary  lugs  on  the  plate,  ■!> 
concave  on  the  cap;  the  whole  being  arranged  and  constructed  as  herein  described. 

"I  also  claim  the  combination  and  arrangement  of  the  double  bolt,  with  its  slotted 
rock  shaft,  with  its  arms,  and  pitman,  for  the  double  purpose  of  giving  motion  to  the 
ing  apparatus,  and  also  regulating  the  quantity  of  seed  to  be  sown,  when  said  pitm 
operated  by  a  long  crank,  upon  which  it  travels,  as  herein  fully  shown  and  represent! 


Dbsigv  Foa  Mabch,  1852. 

1.  For  a  Design  for  a  Cooking  Stove;  Samuel  M.  Carpenter,  Erie,  Pennsyh 
Mavdi30. 

CUdm^'-^Vpoti  (he. general  arraogement  of  said  ornaments  upon  said  stovv^t 
oHgintJ  deagn,  your  petStioner  idki  a  ^itonX  ^^ui^u  \!^  Yravinoiis  of  kw  in 
JDadb  and  jMOfidmL** 
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For  the  Journal  of  the  Franklin  Institute. 

Bmarkson  H.  B.  M.  Screw  Steam  Frigate  ^^Arroganty   By  Chief  Engi- 
neer ^  B.  F.  IsHERwooD,  U.  S.  Jfavy. 

The  Arrogant  has  long  been  considered  the  most  successful  Sipplication 
of  an  auxiliary  screw  to  a  war  steamship.  Having  been  furnished  directly 
from  her  Chief  Engineer  with  a  number  of  her  indicator  cards,  and  accom- 
panying data  of  speed,  revolutions  of  screw,  &c.,  I  thought  it  might  be 
of  interest  to  steam  engineers  and  ship  constructors,  to  publish  these  re- 
salts,  giving  additionally  the  full  dimensions  of  kuU,  engine^  boilerSy  and 
saw^  obtained  from  the  Chief  Engineer  of  the  vessel  and  other  sources, 
in  order  that  a  correct  opinion  mi^t  1be  formed.  As  these  results  may  be 
relied  oq,  they  will  go  far  to  correct  some  very  exaggerated  reports  of  the 
perfonnance  of  this  vessel,  as  well  as  to  show  the  latest  manner  of  using 
steam  in  the  British  Navy. 

Hull. 

Length  between  perpendicular!. 

Length  of  keel  for  tonnage,  .... 

Breadth,  extreme,  ..... 

Breadth,  moulded,  .  .  .  •  . 

Depth  of  lower  hold,     .  .  .  .     * 

Mean  draft,  half  coal  in,  and  all  other  weights  full, 

Burthen,  •••.•. 

Diaplaoement  at  19  feet  draft,  .  . 

Immened  amidship  section  at  19  feet  draft, 

Evsiiru.— -Two  of  Penn*8  horixontal  trunk,  condensing  engines,  placed  on  board  at 

Woolwich  in  1848.    The  exhaust  pipe,  which  is  the  highest  part  of  the  engines,  is  4  feet 

S  inches  below  the  water  line;  the  tops  of  the  cylinders  are  6  feet  1 1  in.  below  water  line. 

Diameter  of  cylinder,  60  inches,  >  •    i    **       j.       *       r  ee  •    u 

"  trunks.    24      "      s     equivalent  to  a  diameter  of  65  inches. 

Stroke  of  piston,          .....  3  feet 

Space  displacement  of  both  pistons  per  stroke,        .            .  98'99  cubic  feet. 

Diameter  of  main  steam  pipe,                .            .            .  18  inches. 

Leading  into  steam  pipe  of  diameter  of        •            .            .  14      " 

Diameter  x>f  eduction  pipes,      .            .            .            .  18      <* 

Diameter  of  OTerflow  pipes,             .                        .            .  18      " 
Extreme  length  of  engine  and  boiler  rooms,  bulkhead  to  bulkhead,  56  feet. 
Sliob  Valtxs. 

Lead  on  top  lid,  or  lid  to  cylinder  cover,     .            .            .    •  3-16  inch. 
Lead  An  bottom  lid,      ......      5-16   *" 

Carries  steam  on  top  stroke,        ....  28  inches. 

"              bottom  stroke,        .            .                       .  26          "       . 

Lead  of  ezhanston  top  lid  ofTalve,        .           .           .  7}        '' 

"                   bottom  lid  of  val?e,        .            .            .  7i        « 

Length  of  slide  frees,      .....  9          '' 

I^ength  of  ports,       ......  5  7-16  " 

Exhaust  ports  at  bottom,              .            .            .            ,  S|        '< 

top,             .            .            .            ,            .  3J        « 

NtieM — ^When  steam  is  admitted  into  the  top  end  of  the  cylinder,  the  exhaust  port  is 
open  8  15-16  inches;  and  when  admitted  into  the  bottom  end,  the  exhaust  port  is  open  3} 
iadies.    The  lead  at  the  crank  end  of  the  cylinder  is  5-16  inch,  and  at  the  i^linder  cover 
«»dM6iiidk 
BiAirnre. 

Diimeltral'iliait  at  main  bearing,                                •  10)  inches. 

^            eonnacting  shaft  bearing,                                  •  9^    '^ 

*            tenw  pn^hr  Mbail  ^t  hrge  end,  •            .  14      «^ 

^                 ^               ^        amaUend,        .           •  9      •* 


200  feet. 

172 

9f  inches. 

45 

8i 

K 

44 

4 

« 

15 

1 

(( 

19 

0 

l( 

1872  tons. 

2470 

« 

587 

square 

feet.^ 
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Length  of  shafting  from  inside  of  stem  post  to  forward  part  of 
coupling  on  crank  shaft,  ....  69  £pet  1  inch. 

BoiLEHs. — Four  horizontal  tubular  boilers,  placed  in  such  a  manner  that  the  top  of  tk 
steam  chest  is  3  feet  4  inches  below  the  water  line. 

Number  of  tubes  in  each  boiler,  .  .  •  264. 

Outside  diameter  of  tubes,  .  •■  .  .2}  inches. 

Length  of  tubes,  .....  5  feet  6  inchen 

Length  of  each  boiler,        .  .  .  .  .  12     «  3      *< 

Breadth  «         .  .  .  .  .  10     «   7      « 

Height  " 7     «   4      « 

Number  of  furnaces  in  each  boiler,       ...  3. 

Length  of  each  furnace,  that  is,  of  grate  bars  in  each  furnace,      5  feeL 
Breadth  "  "  "  3   «« 

Area  of  total  grate  surface,  ....       180  square  feet 

<"  heating    «    in  tubes,  3800*544  sq.  ft. 

"  "  "        furnaces,  &c.,      634-000     " 

Area  of  total  heating  surface  in  the  4  boilers,  4434.544  sq.  feet 

Extreme  height  of  chimney  when  up  abore  grates,         .  44  feeL 

Length  of  upper  or  sliding  part  of  chimney,  •  .15  feet  8  inches. 

Diameter  of  lower  or  fixed  part  of  chimney,        .  .  .6     **  3}    ** 

"  upper  or  sliding  part        "         .  .  .         5     **   1 J    <* 

Weight  of  water  in  boilers,         ....  39  tons. 

Consumption  of  English  bituminous  coal  per  24  hours,  work- 
ing with  full  power  at  sea  with  steam  alone,  in  good  weather, 
boiler  pressure  6  pounds  per  square  inch,  cut  off  at  jths  the 
stroke  from  conmiencement,  making  44}  double  strokes  of 
piston  per  mi|}ute,  initial  cylinder  pressure  18  pounds  per 
square  inch,  .  .  .  ...  .32  tons. 

Sea  water  evaporated  ui^der  the  above  circumstances  by  one 
pound  of  coal,  inclusive  of  loss  by  blowing  off  at  3-32,  and 
by  waste  of  steam  in  clearance  and  nozzles,    .  .  6*836  pounds. 

Coal  consumed  per  hour  per  square  foot  of  grate  surface,     .       16*600      ** 
Weight  of  coal  carried  in  bankers,  260  tons,  or  sufficient  for  8  days  steaming  at  fall 
power. 

Screw. — One  true  screw,  placed  at  the  stem  in  a  sliding  frame,  so  as  to  be  raised  oat 
of  water  when  the  sl^ip  is  under  sail  alone. 

Diameter,            .            .            .            .            .            .  15  feet  6  inchef. 

Pitch,           .            .            *            .            .            .            .  15    «  0     ** 

Length  on  axis,  .            .            .            .            .            .  2     <<  6     " 

Number  of  blades,    ......  2. 

Helicoidal  area  of  screw,              ....  136  square  feet 

Area  of  screw  projected  on  a  plane  at  right  angles  to  axis,  61*85       *< 

Results. 

Speed  of  vessel  at  sea  under  steam  alone,  in  good  weather, 

working  at  the  reduced  power  used  in  calms  and  smooth  i^ ' 

water,  viz:  cutting  off  at  about  |th  from  commencement  of 

stroke,  and  having  a  moan  effective  pressure  per  square  inch 

of  pistons  throughout  the  stroke  of  7j  pounds,  making  33} 

double  strokes  of  piston  per  minute,  .  3*833  knots  of  6082}  feet 

Horses  power  developed  by  engines  under  the  above  circum- 
stances, ......  223*99 

Speed  of  vessel  at  sea  under  steam  alone,  in  good  weather, 
working  with  tall  power,  viz:  an  initial  pressure  in  cylinder 
of  18  pounds  per  square  inch,  cutting  off  at  jths  the  stroke 
from  the  commencement,  giving  a  mean  effective  pressure 
throughout  the  stroke  of  13}  lbs.  per  square  inch  of  pistons, 
making  44}  double  strokes  of  piston  per  mitiute,  5*09  knots  of  6082)  fe*^ 

Horses  power  developed  by  engines  under  the  above  circum- 
stances,        .  ..  .  .  .^  520*96 

Slip  of  the  screw  under  the  above  circumMances,    «  23*04  per  osDt. 
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IxDicATOB  DiAomixs  FROx  Steax  CrLiirnEBS.    Scale,  10  povxds  to  the  istch. 

No.  1. — ^Taken  August  4thy  1851.  Sea  smooth,  and  Tariablo  head  airs;  speed  by  paten 
log,  3*70  knots  per  hour;  revolutions  of  the  screw,  33  per  minute;  mean  efiective  pressure 
per  squaTe  inch  of  piston,  8*14  pounds.    Slip  of  the  screw,  24*22  per  cent. 


^0. 2. — Taken  Ang^uat  5th,  1851.  Moderate  head  swell,  and  airs  ahead;  speed  by  patent 
^^-'  i  knots  per  hour;  revolutions  of  the  screw,  34  per  minute;  mean  efiectiva  pressure  per 


5» 


H^^re  inch  of  piston,  7*48  pounds.    Slip  of  the  screw,  20*49- per  cent. 


No.  3. — ^Taken  Augvst  4th,  1851.  Sea  smooth;  fore  and  aft  sails  set;  speed  by  patent 
log,  5-8  knots  per  hour;  revolutions  of  the  screw,  34  per  minute;  mean  elective  pressure 
per  square  inch  oi  pisUuH  T-eS^  pounds.    Negatiwe  slip  of  the  screw,  15*29  per  cent. 


«r» 
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No.  4. — Taken  Aug^rt  6th,  1851.  Sea  smooth;  calms  and  head  airs;  speed  by  patent  logt 
3*80  knots  per  hoar;  rerolutions  of  the  screw,  34  per  minute;  mean  effective  pressure  per 
square  inch  of  piston,  7*35  pounds.  SKp  of  the  screw,  24*46  per  cent. 


No.  5. — ^Taken  May  4th,  1850.  8ca  and  wind  not  noted;  speed  by  patent  log,  4*20 
knots  per  hour;  reyolutions  of  the  screw,  40  per  minute;  mean  efieetiTe  pressure  per  squire 
inch  of  piston,  8*08  pounds.  Slip  of  the  screw,  29*04  per  cent. 


No.  6. — ^Taken  August  6th,  1861.  Sea  and  wind  not  noted;  speed  by  patent  log,  4^ 
knots  per  hour;  revolutions  of  the  screw,  51  per  minute;  mean  efiectire  pressure  per  afoan 
inch  of  piston,  12*99  pounds.  Slip  of  the  screw,  44*34  per  cent* 
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*iken  August  2d,  185I»  leaving  Gibraltar  for  Lisbon.  Sea  smooth,  strong  free 
I  Mil  set;  speed  by  patent  log,  10*60  knots  per  hour;  revolutions  of  the  screw, 
te;  mean  effective  pressure  per  square  inch  of  piston,  1 3*88  |>ounds.  Negative 
Tew,  1 1*94  per  cent. 


above  diagrams,  excepting  No.  5,  were  taken  on  a  passage 
altar  to  Lisbon,  with  a  mean  draft  of  about  19  feet,  and  show 
mance  of  the  vessel  under  the  most  favorable  circumstances, 
smooth  sea  and  short  run» 

these  favorable  circumstances,  the  mean  performance  at  sea, 
\m  alone,  was  for  full  power;  that  is,  a  mean  effective  pressure 
unds  per  square  inch  of  piston,  and  44J  double  strokes  of  piston 
e,  5-08  knots;  and  for  the  reduced  power  used  in  calms  and  fine 
nz:  a  mean  effective  pressure  of  7§  pounds  per  square  inch  of 
tained  by  cutting  off  at  about  ^th  the  stroke  from  the  commence- 
\  33|  double  strokes  of  piston  per  minute,  a  speed  of  3*833 
hour.  These  are  slow  speeds,  and  would  not  by  any  means  be 
\  satisfactory  in  our  Navy.  Every  war  steamship  with  us,  having 
rage  sea  speed  than  9  knots  per  hour,  is  pronounced  a  failure, 
*ffard  to  the  comparative  power  of  the  machinery,  consumption 
id  size  of  vessel.  It  is  thus  that  nearly  all  our  Navy  steamships 
fs;  but  fairly  compared  relatively,  power  with  power,  fuel  with 
size  of  vessel  with  size  of  vessel,  I  believe  our  Navy  war  steam- 
be  found  to  give  higher  results,  both  in  the  generation  of  steam, 
3f  use  in  the  engine,  and  application  to  the  propelling  instru- 
Q  can  be  found  elsewhere,  at  home  or  abroad, 
diagrams  also  show  in  a  very  striking  manner,  the  effect  of  using 
liunction  with  the  screw,  and  the  existence  of  what  is  termed 
lip.  A  few  remarks  on  this  subject  may  be  of  use  in  this  con- 
ifficient  data  being  luckily  furnished  by  a  trial  of  the  Arrogard 
ames  river. 

f  8th,  1849,  the  Arrogant,  drawing  16  feet  10  inches  forward, 
et  9  inches  aft,  was  tried  at  the  measured  mile  in  the  Thames 
..made  at  the  rate  of  7*25  knots  per  hour;  revolutions  of  the 
I  per  minute;  mean  effective  pressure  per  square  inch  of  pistons 
tor,  13-31  pounds;  horses  power  developed  by  the  engines^ 
ify  of  (he  screw,  22-23  per  cent. 
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August  2d,  1851,  the  Arrogant^  leaving  Gibraltar  for  Lisbon,  made, 
in  smooth  water,  strong  free  wind,  and  all  sail  set,  10*60  knots  per  hour 
by  patent  log;  revolutions  of  the  screw,  64  per  minute;  mean  effectiye 
pressure  per  square  inch  of  pistons  by  indicator,  13*88  pounds;  horses 
power  developed  by  the  engines,  767-45.  The  screw  had  now  what  may 
be  termed  a  negative  slip  of  11*94  per  cent.;  that  is,  the  speed  of  the 
vessel  was  11*94  per  cent,  greater  than  the  speed  of  the  screw. 

It  may  now  be  supposed  that  the  screw,  instead  of  assisting  the  pro- 
gress of  the  vessel,  was  retarding  it  by  dragging.  That  this  was  not  the 
case,  however,  and  that  the  screw  under  the  above  conditions  was  still 
actually  propelling  the  vessel,  will  become  evident  from  a  consideration 
of  the  performance  of  the  vessel  in  the  Thames  river,  as  given  in  the  para- 
graph above. 

During  that  performance,  with  63  revolutions  of  the  screw  per  minute, 
(slightly  less  than  64,)  and  a  mean  effective  pressure  of  13*31  pounds 
per  square  inch  of  pistons,  (slightly  less  than  13*38  pounds,)  there  \ras 
developed  by  the  engines  sufficient  power,  (672*7  horses,)  after  over- 
coming the  screw  resistances  of  the  front  edges  of  the  blades,  and  surface 
friction  on  the  water,  and  engine  resistances  of  friction  and  load  on  air 
pump,  and  also  friction  of  load  on  tlie  engines,  to  drive  the  vessel  7*25 
knots  per  hour. 

During  the  performance  on  the  2d  of  August,  when  the  screw  made  64 
revolutions  per  minute,  the  above  named  screw  and  engine  resistances 
may  be  considered  practically  the  same  as  with  63  revolutions.  The 
power  now  developed  by  the  engines  was  767*45  horses.  But  if  the  speed 
of  the  screw  were  now  really  less  than  the  speed  of  the  vessel,  and  retard- 
ing it  by  dragging,  the  screw  would  be  assisted  in  its  revolutions  by  the 
reaction  of  the  water  caused  by  that  greater  speed  of  the  vessel;  conse- 
quently there  would  not  be  required  to  be  exerted  by  the  engines,  in 
order  to  overcome  the  screw  and  engine  resistances,  as  much  power  as 
was  required  when  making  the  63  revolutions  in  the  Thames  river;  yet 
the  total  power  now  developed  by  the  engines  was  greater  than  before, 
viz:  767*45,^  instead  of  672*7,  while  a  less  power  than  before  was  required 
to  overcome  the  screw  and  engine  resistances.  What  then  has  become  of 
the  large  remainder  of  this  power?  It  must  have  been  expended  on  some 
resistance,  and  the  only  resistances  opposed  to  the  power  of  a  steam 
engine,  in  propelling  a  vessel  by  a  screw,  are  the  screw  and  engine  re- 
sistances, the  friction  of  the  load,  and  the  resistance  of  the  yessd  itself. 
We  have  seen,  however,  that  but  a  small  portion  of  the  power  developed 
by  the  engines  was  absorbed  in  overcoming  the  screw,  engine,  and  fric- 
tion resistances;  the  remainder  therefore  must  have  been  expended  in 
overcoming  the  resistance  of  the  vessel;  that  is,  in  propelling  the  vessel; 
notwithstanding  that  the  vessel  was  apparently  going  faster  than  the  screw, 
and  could  not  therefore  be  propelled  by  it.  A- little  attention  to  vbat 
takes  place  in  the  passage  of  a  body  through  water,  will  recondle  dtf 
contradiction. 

It  is  familiar  to  all,  that  when  a  body  passes  through  water,  it  leaves  > 
vacuity  behind,  which  is  filled  by  the  inrushing  water.  It  is  impossiide 
in  any  case,  that  this  vacuity  can  be  made  and  filled  simultaneously;  tiM 
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iv  required  for  the  operation,  and  the  efiect  of  time  is  to  generate  a  cur-^ 
rent,  or  give  velocity  to  the  inrushing  water;  for  as  the  water  falls  into  the 
rtcuity  by  its  gravity,  the  speed  of  its  current  or  its  velocity  will  be  pro- 
portional to  the  time  required  for  the  water  thus  to  fall  in.  No  matter 
bow  fine  the  after  lines  of  a  vessel  may  be,  or  how  slow  its  speed,  it  must 
have,  when  in  motion,  some  following  current,  and  this  current  will  be  in 
some  proportion  to  the  fineness  of  the  after  lines  and  the  speed  of  the 
resseL  The  finer  the  lines  and  the  less  the  speed,  the  less  will  be  the 
velocity  of  the  following  current,  because  less  time  will  elapse  before  the 
bllowing  water  will  have  fallen  in;  or  in  other  words,  the  following  water 
fill  have  a  less  distance  to  flow  before  it  fills  the  vacuity. 

An  illustration  of  the  same  thing  may  be  had  by  observing  the  eddy  at 
be  back  end  of  a  bridge  pier  placed  in  a  current  of  water.  A  chip  thrown 
Qto  the  current  at  the  front  end  of  the  pier,  close  beside  it,  will  not  be 
arried  straight  on,  but  will  close  in  behind  the  pier,  and  remain  at  rest.. 

With  a  hull  of  the  ArrogaM'^s  proportions,  moving  through  the  water 
t the  high  velocity  of  1060  knots  per  hour,  it  is  very  probable  the  fol- 
owing  current  had  a  considerable  velocity,  and  as  the  screw  acted  in  and 
gainst  this  following  current,  it  might  have  had  a  very  positive  slip,  com- 
paring the  speed  of  the  screw  with  the  vessel's  speed  diminished  by  the 
peed  of  this  current;  while  it  had  a  negative  slip,  compared  with  the  ves- 
d's  absolute  speed  through  the  water,  supposing  no  following  current  to 
ixist,  and  that  the  vessel  and  screw  moved  through  the  water  in  the  same 
K>ndition. 

If  the  water  were  passing  the  screw  at  the  yessel's  speed,  it  would 
»ass  at  the  rate  of  10*60  knots  per  hoUr;  but  if  there  were  a  following 
larrent  of  say  1*60  knots  per  hour,  the  water  would  only  pass  the  screw 
tthe  rate  of  9  knots  per  hour.  The  speed  of  the  screw  should  therefore 
e  compared  with  the  latter  rate,  which,  if  it  could  be  ascertained,  would 
^ve  the  true  slip  of  the  screw,  a  slip  that  would  always  be  found  diposi- 
we  one. 

It  must  here  be  distinctly  remembered,  that  a  negative  slip  can  only 
appen  when  the  vessel  has  a. high  speed,  and  owes  a  considerable  por- 
ion  of  it  to  a  power  additional  to  that  applied  to  the  screw,  that  of  the 
iUs,  for  instance;  though  it  has  frequently  been  reported  to  exist,  when 
le  vessel  was  being  propelled  by  the  screw  alone.  In  these  cases,  it  was 
lanifestly  the  result  either  of  inaccurate  observations  of  distance  gone, 
od  revolutions  made,  or  of  a  mistake  in  the  pitch  of  the  screw,  reckon- 
Bff  it  less  than  it  actually  was. 

Supposing  the  motion  of  the  vessel  through  the  water  to  leave  no 
acuity  behind  it,  the  resistance  of  the  vessel  would  occasion  a  certain 
Olitive  slip  of  the  screw.  Now,  suppose  this  vacuity  to  exist,  the  bow 
eastance  of  the  vessel  would  be  increased  by  it,  and  by  consequence  the 
lip  of  the  screw  would  be  increased.  Now,  suppose  also,  that  by  reason 
f  this  vacuity,  a  following  current  be  generated,  which  striking  the  screw 
Kminishes  again  the  increased  slip;  it  is  evident  that  this  following  cur- 
ent  cannot  impart  more  power  than  was  absorbed  in  generating  it;  that 
I  to  say,  that  its  additional  resistance  to  the  screw  can  only  equal  the 
dditional  redstance  at  the  bow,  thrown  upon  the  screw  by  the  genera- 
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tipn  of  this  current  Under  the  most  favorable  circiimstaoces,  then,  &e 
slip  would  remain  the  same,  either  with  or  without  the  following  cumot; 
but  in  practice  it  cannot  at  all  retain  this  equality^  for  the  whole  of  the 
power  bestowed  in  generating  the  followmg  current,  and  resident  in  it, 
cannot  be  re-applied  to  the  screw;  in  fact,  but  a  small  quantity  can  be  so 
re;2^ained.  To  say,  that  in  a  vessel  propelled  by  a  screw  alone,  the  fes- 
sol's  speed  could  surpass  that  of  the  screw,  would  be  to  say,  that  in  the 
case  of  a  man  wheeling  a  wheelbarrow,  the  speed  of  the  wheelbarrow 
surpassed  that  of  the  man. 


For  the  Journal  of  the  Franklin  Institute. 

An  Account  of  the  Explosion  of  the  Steamboat  ^^Brilliant.^^     By  A.  C— 

Jones,  Esq.,  Engineer. 

To  the  Committee  on  Publications. 

Gentlemen: — Circumstances  prevented  my  forwarding  to  you  tb 
account  of  the  last  explosion  on  the  steamboat  Brilliant  at  the  time  of  i 
occurrence;  it  presenting  some  new  features  in  recklessness,  may  even 
this  late  day  be  acceptable  to  the  readers  of  the  Journal.     As  the 
boat  collapsed  a  flue  last  July,  I  will  include  both  accidents  (!)  in  thi^ 
paper. 

New  boats  are  heralded  with  many  safety  contrivances;  but  not  on^ 
states,  (nor  could  many  with  truth,)  that  they  have  competent  engineers. 
The  advertisement  of  the  new  Bnlliani  ran  thus: — "The  Brilliant  has 
more  securities  for  the  protection  of  passengers  than  any  boat  afloat,  hav* 
ing  the  steam  indicator,  the  water  indicator,  and  in  the  event  of  fire,  can 
flood  the  hold  in  an  instant  with  steam,  and  is  now  oflered  to  the  public 
as  the  fastest  boat  on  the  river,"  &c. 

The  Brilliant  was  principally  owned  by  planters  on  the  "coast,"*  aod 
was  intended  to  be  one  of  the  "crack  packets;"  from  causes  which  it  is 
not  necessary  to  enumerate,  she  was  not  one  of  the  "fast  ones,"  unless 
the  boilers  were  hard  pushed;  and  to  have  this  done,  the  captain  being  a 
"hot  man,'^  employed  ^^hotengineersy\ 

On  the  third  trip,  at  6  A.  M.,  about  five  miles  below  the.  town  of 
Plaquemine,  the  inboard  flue  of  the  larboard  outside  boiler  collapsed, 
scalding  several  and  killing  four  or  five  men.  No  injury  was  done  to  the 
boat. 

This  is  an  extract  from  a  newspaper  of  the  day: — "Captain  Hart  in* 
tends  remaining  here  until  a  full  judicial  examination  is  had  of  the  boil* 
ers,  and  the  cause  of  the  collapse.     He  has  demanded  the  examination 

*Both  banki  of  the  lower  Miraiinppi  river  ere  so  termed. 

tThis  if  the  name  applied  to  those  miscalled  engineers,  whose  rashneas,  oovpled  wilk 
Ignorance,  leads  them  to  increase  the  pressure  by  overloading  the  safety  valve,  and  bf  thi 
hardest  kind  of  firing,  force  the  boat,  at  the  risk  of  all  on  board,  to  go  a  little  ftater  Aib 
their  predecessors  had  done  before.  Strange  to  say,  this  worthless  tribe  bid  fiir  to  in^ 
prudent  engineers  off  the  river. 
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U.  S.  Commissioner."  Collapsing  a  flue  being  too  trifling  a 
the  attention  of  the  Commissioner,  no  examination  was  bad, 
proper  inquiry  migbt  have  led  to  the  prevention  of  the  last 
^,  as  the  cause  was  similar  in  both  cases,  excessive  pressure. 
mtl  examination,  I  found  the  flue  collapsed  its  whole  length, 
torn  from  the  boiler  beads,  (wrought  iron.)  The  torn  edges  of 
presented  a  bright  clean  surface,  and  had  every  appearance  of 
and  tough;  the  af\er  sheet  is  slightly  laminated,  but  on  the 
Kcellent  iron.*  The  water  line  in  the  boiler  showed  that  the 
flush  at  the  time  of* the  collapse;  and  this  is  borne  out  by  the 
f  the  three  gauge  cocks,  the  lowest  one  being^^r  inches  above 
the  flues.  As  they  understood  the  true  policy  of  carr)ing  a 
I  of  water,  the  cause  is  easily  arrived  at.  The  objectionable 
most  of  the  boilers  on  the  river,  is  having  the  flues  so  large  as 
tie  water  space  between  the  flue  and  the  shell.  In  this  case, 
end  it  is  under  If  inches,  and  it  may  have  been  still  less  at 
te  parts  between  the  heads.  With  h^d  firing,  the  heat  acting 
Ifes  of  this  film  of  water,  causes  it  to  be  repelled,  and  the  flue 
along  that  line  becoming  overheated,  and  the  flue  being  the 
prepares  the  way  for  a  collapse,  and  sometimes  an  explosion, 
want  of  water  space  is  a  primary  cause,  is 
'  the  inspection  of  collapsed  flues,  where  the 
the  boiler  was  ample  at  the  time  of  the  flues 
j\  eight  out  of  ten  are  flattened  in  a  line  drawn 
»ntracted  space  through  the  axis  of  the  flues, 
earing  or  separation  from  the  heads  generally 
lie  collapse. 

irfo5ton.— Some  time  afler.the  collapse,  new  boilers  of  heavier 
pat  into  the  boat,  and  the  fall  business  commenced.  Not  yet 
1  to  beat  every  thing  on  the  river,  (and  the  former  collapse  being 
I  caused  a  change  of  ^^hot  engineers'*'*  from  trip  to  trip.  The  last 
ne,  the  Captain  employed  at  extra  wages j  ^Hhe  hottest  man  on 
as  second  engineer.  This  man  was  in  charge  at  the  time  of 
ion. 

!ember28th,  1851,  about  S\  A.  M.,  while  backing  out  from  Dr. 
antation,t  the  second  starboard  boiler  exploded  as  soon  as  the 
ere  put  in  motion.     The  killed  and  missmg  exceeded  sixty 

period  prior  to  the  explosion,  it  was  said  by  persons  on  board 
5,  that  the  engineer  on  duty,  in  reply  to  the  Captain's  urging 
rease  the  speed,  stated  that  the  boilers  would  not  bear  more 
1  accounts  agree  that  they  had  been  firing  as  hard  as  they  could, 

i  the  toQglinesfl  of  the  iron  is  conceniedy  this  will  hold  good;  but  it  is  of  too 

I  lor  flues.   I  am  not  aware  of  any  expcriroents  having  been  made  on  flues,  to 

iitence  to  the  crushing  force  tending  to  collapse;  but  it  seems  to  be  lost  sight 

■tiff  iron  would  be  preferable  to  the  soft  Western  iron  plates  generally  used 

I  Gkewisfr  on  a  Sunday  morning,  and  almost*on  the  same  spot  where  the  for- 
•ocmred* 
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and  using  rosin  freely  at  \he  time.  JVh  steam  rota  allowed  to  escape  danig 
the  stop  at  the  landing,  which  was  about  four  minutes. 

There  were  five  42-inch  boilers,  with  wrought  heads,  and  16-incli 
double  flues,  all  being  of  heavy  iron;  the  water  space  iu  these  (like  those 
they  replaced,)  was  about  two  inches. 

It  appears  that  this  boiler  was  torn  asunder;  the  shell  and  part  of  the 
flues  passing  forward  like  a  rocltet  over  the  starboard  how  into  the  river; 
the  remaining  boilers  are  only  displaced,  the  af^er  ends  having  settled 
down;  the  doctor,  steam  drum,  and  pipes  being  slightly  injured;  the  safety 
valve  broken,  and  lever  bent.  Uver  antl  abafl  the  boilers,  is  a  large 
breach  in  the  cabin  Hoar,  through  which  passed  a  great  quantity  of  watn 
and  steam,  wetting  every  thing  in  the  saloon  to  the  afler  end  of  the 
ladies'  cabin,  mach  of  the  furniture  being  broken  and  destroyed.  Twenty 
feet  from  the  edge'  of  the  hole,  lay  two  pieces  of  cast  iron,  being  part  of 
the  flue  return  plate;  fifteen  feet  furiher  aft  is  the  manhead,  one  bolt  being 
broken;  and  near  by  is  the  lead  gasket,  which  had  formed  the  joint,  and 
is  crumpled  up,  but  not  melted.  There  were  a  few  more  fragments  of 
iron  on  this  deck. 

Returning  to  the  main  deck,  about  five  feet  abaft  the  ends  of  the  boil- 
ers, on  the  larboard  side,  partly  across  the  boat,  lay  a  piece  of  collapsed 
flue,  doubled  up  in  its  length,  so  thar 
its  cross  section  has  the  form  of  a  hor«^- 
shoe,  U.     On  the  platform,  alongside 
of  the  starboard  engine,  is  a  piece  a/ 
flue,  (see  sketch,)  about  two  feet  long, 
partly  collapsed;  the  end.  A,  bavin?  b/ 
some  means  become  partly  shaved  by 
coptact  with  other  iron.     I  send  you  ■ 
small  spinicle  broken  oK  the  flue;  it  is  of  a  beautiful  pink  and  orange 
color,  caused  by  friction;  and  with  it  two  pieces  of  lead;  the  small  piece 
was  taken  from  the  chock  joint  of  the  remaining  starboard  boiler;  lie 
largest  piece  of  lead  is  part  ofUie  chock  joint  of  the  other  side  oFtheei- 
ploded  boiler.     The  lead  in  these  chock  joints,  and  the  pieces  of  flues, 
prove  that  it  was  not  for  want  of  water  that  the  boiler  gave  way;  bnl 
simply  by  the  excessive  pressure  at  the  time,  from  the  steam  being  ke|it 
in,  alUumgh  makiitg  fast,  and  probably  being  increased  at  the  instant  by 
filling  the  cylinder  quickly  with  steam,  thereby  creating  a  shock,  which 
caused  this  overstrained  boiler  to  yield. 

Both  engineers  being  dead,  not  the  slightest  attempt  has  been  made  to 
bring  the  surviving  master  spirit  to  justice,  for  this  wilful  and  wanlon 
destruction  of  life. 

P.  S.  I  shall  forward  you  in  a  few  days,  the  last  explosion  of  the  tov^ 
boat  Mary  KingsUmd. 

JVew  Orleans,  February  23d^  1852. 
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For  the  Joornal  of  the  Franklin  Inititute. 

Qtfffief ,  by  Dr.  Hare,  to  Prof.  Espy,  or  to  Meiearologisis  in  general^ 
induced  mainly  by  certain  generalizations  in  Espy^s  Report  to  the  Jfaoal 
Department, 

Having  been  called  on  officially  to  give  his  opinions  on  Prof.  Espy's 
labors,  Dr.  Hare  has  preferred  to  publish  them  in  full,  rather  than  resort 
^o  a  brief  epistolary  juridical  communication. 

The  subjoined  generalizations  are  quoted  from  the  quarto  pamphlet, 
entitled  Espy*s  Report  on  Meteorology,  page  6. 

1.  ^^The  rain  and  snow  storms,  and  even  the  moderate  rains  and  snows, 
^Yavel  from  the  west  towards  the  east  in  the  United  States,  during  the 
xxioiUhs  of  November,  December,  January,  February,  and  March,  which 
^ee  the  only  months  to  which  these  generalizations  apply." 

2.  ^'The  storms  are  accompanied  with  a  depression  of  the  barometer 
xsear  the  central  line  of  the  storm." 

3.  **This  central  line  of  minimum  pressure  is  generally  of  great  length 
from  north  and  south,  and  moves  side  foremost  towards  the  east." 

5.  *'The  velocity  of  this  line  is  such  that  it  travels  from  the  Mississippi 
to  the  Connecticut  river  in  about  twenty-four  hours,  and  from  the  Con- 
necticut to  St.  Johns,  Newfoundland,  in  nearly  the  same  time,  or  about 
thirty-six  miles  an  hour." 

7.  ^^In  great  storms,  the  wind,  for  several  hundred  miles  on  both  sides 
of  the  line  of  minimum  pressure,  blows  towards  that  line  directly,  or 
obliquely." 

10.  ''Many  storms  are  of  great  and  unknown  length,  from  north  to 
south,  reaching  beyond  our  observers  on  the  Gulf  of  Mexico  and  on  the 
northern  lakes,  while  their  east  and  west  diameter  is  comparatively  small. 
The  storms,  therefore,  move  side  foremost." 

11.  "Most  storms  commence  in  the  *farwest,'  beyond  our  most  West- 
em  observers;  but  some  commence  in  the  United  States." 

13.  "There  is  generaHy  a  lull  of  wind  at  the  line  of  mmimum  pressure, 
and  sometimes  a  calm." 


Queriee  submitted  Jbr  the  consideration  of  Prof.  Espy^  brfore  making  his 

next  Report. 

1.  Has  not  experience  established  that  vessels  in  approaching  the 
Atlantic  coast  of  the  United  States,  are  liable  to  be  subjected,  in  the  first 
instance,  to  a  violent  south-easter,  then  to  a  calm,  or  lull,  followed  by  a 
north-wester,  no  less  violent  than  the  gale  first  encountered? 

2.  Whether  the  gale  of  1836,  of  which  the  phenomena  were  recorded 
by  Prof.  Loomis,  and  published  in  the  Transactions  of  the  American  Phi- 
losophical Society  soon  after,  does  not  exemplify  the  origin  and  progress 
of  such  gales,  by  showing  that  the  wind  blew  from  between  north  and 
West,  towards  an  oblong  area  of  minimum  barometric  pressure,  on  one 
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side;  while  it  blew  towards  that  area  on  the  other  side,  from  the  opposite 
quadrant  of  the  horizon,  between  south  and  east. 

3.  Whether  the  observations  thus  recorded,  do  not  show  that  the  area 
of  minimum  pressure  moved  ^dually  from  the  north-west  towards 
south-east,  subjecting  every  station  successively  exposed  to  it,  first  to  a 
south-easter,  then  to  a  lull,  and  finally  to  a  north-wester? 

4.  Whether  the  course  of  this  storm  was  not  from  north-west  to  south- 
east; and  whether  it  did  not,  in  this  respect,  agree  with  the  well  known 
gales,  or  hurricanes,  above  adverted  to  as  universally  called  south- 
easters? 

5.  These  premises  admitted,  Mr.  Espy  is  requested  to  explain  where- 
fore in  one  of  his  generalizations,  he  alleges  that  storms  travel  from  West 
towards  the  East  during  the  five  winter  months,  instead  of  alleging  that 
they  travel  from  north-west  to  south-east,  consistently  with  the  observa- 
tions of  Loomis  above  mentioned? 

6.  Whether,  if  the  language  of  the  generalization  were  accurate,  alL 
gales  experienced  on  the  United  States  coast,  would  not  blow  from  dues 
east  first,  and  from  due  west  afterwards? 

7.  Whether  there  is  not  another  distinct  kind  of  storm,  long  knowca 
and  universally  recognised  as  the  "north-easter"  or  "north-eastern  gale,'  "^ 
which  has  been  distinguished  from  the  south-easter,  so  called,  by  its  direc  — 
tion,  its  longer  endurance,  lesser  violence,  and  by  its  not  being  usually 
followed,  after  a  brief  lull,  by  a  north-wester;  nor  any  violent  wind  in  « 
direction  directly  opposite  to  that  in  which  it  blew  at  the  beginning  of  the 
storm? 

8.  Whether,  moreover,  co-existent  with  this  north-eastern  gale,  there 
are  not  always  upper  clouds,  which  are  to  be  seen  occasionally  through 
openings  in  the  rainy  strata,  which  upper  clouds  move  slowly  firom  the 
south-west  in  a  direction  nearly  opposite  to  that  which  the  scud  pursues? 

9.  Whether,  agreeably  to  the  observations  of  Franklin,  and  general  ex- 
perience confirming  them,  our  storms  producing  north-eastern  gales  do  not 
travel  from  south-west  to  north-east,  so  that  they  are  perceived  earlier  as 
the  place  of  exposure  is  more  to  leeward? 

10.  Whether  their  traveling  thus,  does  not  warrant  the  opinion  that 
they  commence  in  the  Gulf  of  Mexico,  and  are  propagated  gradually  to 
the  north-east  along  the  Atlantic  States,  and  the  neighboring  portion  of 
the  Atlantic  ocean? 

11.  Whether  the  observations  of  Redfield  do  not  establish,  so  far  as 
they  are  reliable,  that  certain  storms  travel  from  the  Gulf  along  the  coast  of 
the  United  States,  and  of  course  from  south-west  to  north-east;  and  how 
these  results  are  to  be  reconciled  with  the  generalization  in  the  report,  or 
with  the  evidence  adduced  by  Loomis? 

12.  Whether  any  absurdity  which  Redfi eld's  inferences  involve  re- 
specting the  interior  phenomena  of  his  suppositious  whirlwinds,  justify 
distrust  of  the  correctness  of  the  route  which  they  are  represented  to  have 
pursued? 

13.  Whether  we  are  to  admit  a  generalization,  which  agrees  nrift^r 
with  Loomis,  Franklin,  nor  Redfield? 

14.  How  can  the  observations  of  Franklin,  confirmed  by  a  veiygen*" 


Hare  on  Espy^s  Meteorological  Beport.  327 

ra]  impression  that  they  were  sagacious  and  well  founded,  be  reconciled 
wiih  those  made  by  Loomis,  also  highly  esteemed,  unless  there  be  two 
kinds  of  storms,  one  of  which  travels  from  the  north-west  to  Bouth-eastj 
th  e  other  from  south-west  to  north-east? 

15.  Whether  it  can  be  correct  to  confound  both  of  these  kinds  of  storms 
under  the  one  generalization  of  ^^  Storms  moving  from  west  to  easts'*^ 

16.  Whether  there  is  any  difference  in  the  direction  of  storms  during 
tlie  warmer  months,  justifying  the  restrictions  to  the  colder  season,  of  the 

ineralization  that  storms  move  from  east  to  west? 

17.  Do  not  tornadoes  always  move,  whether  in  summer  or  winter, 
iVom  north-west  to  south-east? 

18.  Do  not  thunder  gusts  almost  invariably  move  from  west  to  east, 
Visually  from  N.  W.  to  S.  E.? 

19.  Whether  there  is  any  coincidence  as  to  time  between  the  preva- 
1  ence  of  the  terrific  Norther  of  the  Mexican  Gulf  Coast,  and  that  of  our 
^  orth-east  gales? 

20.  Whether  they  are  not  both  consequent  to  the  displacement  of  the 
w-armer  air  lying  on  the  Gulf,  by  the  colder  air  of  the  territory  of  the 
^nited  States,  north  or  north-east  of  the  Gulf,  to  whatever  cause  that  dis- 

l^lacement  may  be  due? 

21.  Whether  simultaneously  with  the  existence  of  the  norther  on  the 
"^•estern  coast  of  the  Gulf,  there  w,  or  is  not^  a  north-easter  blowing  from 
the  United  States  territory  eastward  of  the  Allegheny  ridge,  into  the  aerial 
Estuary  over  the  gulf? 

22.  There  being  three  different  climates  within  the  territory  of  Mexico, 
according  to  the  altitude  of  the  localities  throughout  which  they  prevail, 
the  lower  being  designated  as  the  hot  region,  the  middle  as  the  rainy 
region,  and  the  upper  or  table  land  of  the  City  of  Mexico,  as  the  mild 
and  dry  region;  whether  it  is  not  evident  that  the  clouds  of  the  Gulf  do 
not  ever  cross  the  table  land;  but  by  their  access  to  the  intermediate 
region,  cause  its  characteristic  humidity? 

23.  Whether  in  point  of  fact,  the  climate  of  the  table  land  of  Mexico 
and  that  of  the  Gulf,  are  not  independent  of  each  other,  so  that  however 
an  ascent  of  the  air  of  a  portion  of  the  Gulf,  may  render  an  horizontal  affiux 
to  supply  its  place  necessary,  the  effect  will  be  to  draw  the  whole  supply 
from  the  lower  and  comparatively  cooler  territory  of  the  United  States, 
lying  to  the  north  and  east  of  the  Gulf? 

24.  Whether,  as  the  area  of  the  Gulf  reaches  to  nearly  two-thirds  of 
the  size  of  the  Valley  of  the  Mississippi,  and  the  territory  of  the  Atlantic 
States,  it  should  not  have  a  great  influence  on  the  winds  of  the  United 
States,  and  whether  it  does  not  justify  a  doubt  of  the  correctness  of  any 
sweeping  generalization  which  does  not  admit  that  great  estuary  to  have 
any  influence? 

25.  Whether  the  prevalence  of  gales  supposed  generally  to  occur  about 
Aie  time  of  the  Autumnal  Equinox,  may  not  be  explained  by  this  fact, 
that  the  decline  of  the  solar  heat  in  September,  cools  the  land  more  than 
the  seas  by  which  it  is  bounded;  whence  it  follows  that  at  this  season  oi 
terrestrial  refrigeration,  there  will  be  greater  propensity  for  the  air  over 
^e  land,  to  diablace  that  of  the  adjoining  seas;  and  whether  this  process 
is  not  likely  to  be  peculiarly  influential  in  the  case  of  the  G\]l{  oi  ^eiaco. 
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and  the  territory  of  the  United  States,  thus  creating  an  unusual  tendency 
to  the  production  of  north-east  gales  about  the  time  of  the  equinox? 

26.  Whether  the  north-eastern  gale  does  not  cease  to  be  a  lainy  \rind 
at  a  certain  distance  from  the  United  States  coast,  and  if  so,  at  what  dis- 
tance does  it  become  a  dry  wind,  a  harbinger  of  a  cloudless  sky? 

27.  Whether  this  diversity  in  the  character  of  the  north-easter,  may  not 
be  fairly  ascribed  to  the  facts  above  cited  in  relation  to  the  Gulf  of  Mexico, 
since  when  the  gale  in  question  blows  into  the  basin  of  that  estuaiy, 
the  air  displaced  by  it  being  incapable  of  surmounting  the  barrier  made 
by  the  table  land  and  mountains,  so  as  to  get  off  to  leeward,  it  has  to  flow 
back  over  the  inblowing  gale,  furnishing  thus  the  moisture  which  forms 
its  well  known  attribute? 

28.  Whether  the  fact  that,  beyond  the  range  of  our  Atlantic  coast,, 
there  is  no  such  basin  and  barrier,  is  not  the  reason  of  there  being  am 
moisture  associated  with  winds  having  a  north-eastern  direction,  since  ' 
that  case  there  is  no  barrier  to  cause  the  moist  air  displaced  to  flow  in 
opposite  course  above  that  of  the  displacing  current  below? 

29.  Whether  the  general  tendency  of  the  wind,  in  the  upper  region, 
to  move  from  south-west  to  north-east,  over  the  United  States  territory; 
does  not  fortify  the  idea  that  the  warm  and  moist  air,  displaced  from  the 
Gulf,  must  pursue  an  opposite  route  to  that  of  the  lower  wind,  by  whicit 
it  may  be  supplanted?* 

Queries  respecting  the  cor^icting  explanations  of  the  causes  of  Tornados  mi 

and  Water  Spouts. 

The  preceding  queries  are  intended  to  draw  attention  to  those  points 
of  view  in  which  the  generalizations  of  Prof.  Espy  are  apparently  int' 
concileable  with  well  Known  facts,  extensive  experience,  or  the  obse^ 
vations  of  other  meteorologists;  but  as  the  learned  Professor  mingles  re- 
ferences to  his  theory  incessantly  with  his  observations,  I  request  that  be 
answer  some  queries  bearing  thereupon. 

I  therefore  propose  the  following  inquiries: 

Whether  there  are  not  two  well  known  modes  of  electrical  discharge, 
by  which  bodies  oppositely  electrified  are  made  to  neutralize  each  other, 
in  one  of  which,  electricity  passes  in  a  spark,  in  the  other,  is  conveyed 
from  one  surface  to  the  other,  by  the  motion  of  some  intervening  body; 
whence  the  alternate  motion  of  clappers  between  bells,  of  pith  ball^  or 
puppets  between  disks,  and  of  blasts  of  air  from  electrified  points* 

The  existence  of  these  modes  of  discharge  being  admitted,  and  also 
that  one  of  them  has  been  called  the  spark,  or  diruptive  discharge,  the 
other,  the  carrying  or  convective  dischai^e.  I  ask  whether  any  charge 
.whatever,  may  not  be  neutralized  either  by  the  convective  or  diruptive  pro- 
cess, so  that  "die  one  is  commutable  for  the  other  by  a  slight  diversity  of 
distance. 

Whether  in  every  case  of  the  existence  of  an  electric  charge,  attractioii 
does  not  take  place  between  the  surfaces,  or  bodies  employed  to  hold  it' 

*  Prof.  Espy  may  probtbly  comidcr  his  generalizations  as  justified  by  tbe  plellad  no&d 
of  his  observations,  but  the  «Kaniinaiion  of  them  has  not  created  that  impretaioa.  Hb  hai 
lectured  And  reported  opoa  hit  owa.|he9ry«nd observations,  without  brinfiDg  thosaofUi 
pndecesson  or  contempoimiiea  auffiideiiVl^f  Va\o  Vxe^n. 
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Whether  it  does  not  follow,  that  wherever  there  can  be  a  charge  com- 
petent to  produce  the  diruptive  spark  discharge,  there  must  be  a  com- 
petency to  produce  the  convective  discharge? 

These  premises  conceded,  and  it  being  admitted  that  lightning  is  a 
liruptire  discharge  on  a  gigantic  scale,  does  it  not  follow  that  there  must 
le  a  gigantic  convective  discharge  in  nature  upon  a  scale  of  commensu- 
ate  magnitude? 

Let  Mr.  Espy  say  where  that  convective  discharge  is  to  be  found,  if  it 
»e  not  in  the  tornado  or  water  spout? 

Let  him  say  in  what  respect  the  features  of  the  tornado  are  discordant 
orith  those  of  a  convective  electrical  discharge? 

Let  him  say  why  the  phenomena  observed  by  Allen,  are  not  a  magni- 
icent  illustration  of  the  alternation  of  the  convective  and  diruptive  dis- 
charge?* 

Is  not  Prof.  Espy  aware  that  the  immediate  mechanical  causes  of  the 
devastation  produced  by  tornadoes  and  water  spouts,  were  never  well  as- 
certained prior  to  the  observations  made  respecting  the  tornado  of  New 
Brunswick  in  June,  1835,  especially  by  means  of  the  survey  made  by 
Professor  A.  D.  Bache  and  himself. 

Moreover,  that  agreeably  to  the  observations  and  survey  alluded  to,  it 
was  shown  that  tornadoes  consist  of  an  upward  blast  of  air  about  the 
axis,  and  horizontal  confluent  blasts  from  all  (quarters  to  supply  the  up- 
ward blast,  the  axis  having  a  progressive  velocity? 

While  at  that  time,  by  rrof.  Espy,  the  ascentional  force  was  attributed 
to  a  buoyancy  arising  from  the  heat,  evolved  by  aqueous  vapor  in  con- 
densing witbm  the  upper  part  of  a  rising  column  of  air,  was  it  not  by  me 
ascribed  to  a  discharge  of  electricity  between  the  earth  and  sky,  and  su- 
perseding the  discharge  in  the  form  of  lightning?  Did  not  Mr.  Espy  know 
that  this  explanation  was  the  subject  of  a  memoir  published  in  the  trans- 
actions of  the  American  Philosophical  Society,  in  vol.  v.  1836;  subse- 
quently published  in  Silliman's  Journal,  vol.  xxxii,  1837? 

As  the  volumes  of  the  Society  above  mentioned  are  invariably  sent  to 
the  Academy  of  Sciences,  at  Paris,  soon  aAer  being  issued,  was  not  Prof. 
Espy  aware  that  the  volume  containing  my  memoir  must  have  been  in 
the  library  of  that  academy,  when  in  1840  his  theory  was  submitted  to 
the  committee  appointed  to  report  upon  it. 

la  his  book,  entitled  ''Philosophy  of  Storms,"  an  account  is  quoted 
from  Peltier,  of  a  tornado  which  occurred  at  Chatenay,  near  Paris,  by 
which  a  chateau  and  its  park  were  devastated.  Was  not  Professor  Espy 
informed  that  this  account  of  Peltier  was  comprised  in  a  report  made 
under  the  fbllawing  circumstances: 

*The  obaemtiaiui  of  Mr.  Allen  were  ettted  in  tiie  fi>llowing  words: — **f^mg  within  m 
few  yards  of  this  spot,  I  had  an  opportunity  of  accurately  noting  the  effects  produced  on 
tha  anrfaoa  of  the  water.  The  circle  formed  by  the  tornado  on  the  foaming  water  was 
■bont  300  feet  in  diameter.^  Within  this  circle  the  water  appeared  to  be  in  commotion, 
like  that  in  a  huge  boiling. cauldron.  The  waTes  heaTed  and  swelled,  wheneTer  the  point 
•f  this  cone  passed  over  them,  apparently  as  If  some  magical  spell  were  acting  upon  them 
try  the  -cffiMt  of  enchantment  lioiee  1  noticed  a  gleam  of  Ughtning,  or  of  tkotrie  fiuid 
to  dart  /JbvMgift  the  eohtmn  of  vapor.  After  tKe  JUuh,  the  foam  of  the  water  seemed 
immeHaidy  to  dbmnithfor  a  mtment,  aa  if  the  dii^argt  of  tnt  eUctrit  Jluid  lio4 
mnidtoaim'AoiMaiigmm/on'ai^gifMted$»rfiiei»** 
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The  chateau  being  insured  against  damage  done  by  thunder  storms, 
indemnity  was  claimed;  but  the  insurers  objected,  that  the  tornado  was 
not  a  thunder  storm.  Hence  the  question  was  referred  to  Arago,  Prea- 
dent  of  the  Academy.  This  distinguished  savan,  being  unable  to  attend 
personally,  deputed  reltier;  who,  after  an  investigation  of  the  phenomena, 
and  examination  of  witnesses,  adopted  my  explanation,  so  far  as  this,  that 
the  tornado,  by  intervening  between  the  earth  and  sky,  supersedes  the 
more  usual  mode  of  discharge  by  lightning. 

When  the  Professor  was  submitting  his  views  to  Mr.  Babinet,  was  he 
ignorant  of  the  following  facts,  which  1  afterwards  learned  from  the 
parties  themselves:  that  Arago  was  so  occupied  with  business  to  which 
he  was  subjected  by  the  Government  and  the  Academy,  that  he  could  not 
give  any  attention  to  Prof.  Espy's  application;  that  Pouillet  not  agreeing 
with  Babinet,  and  Arago  not  attending,  left  to  Babinet  exclusively  to  re- 
port upon  the  Espyan  theory;  and  that  Babinet,  more  distinguished  as  2i 
profound  mathematician,  than  as  a  well  informed  meteorologist,  made  his 
report  in  ignorance  of  the  existence  of  my  memoir,  of  Peltier's  report,  or 
the  consequent  judgment  against  the  insurers? 

Is  it  not  evident,  therefore,  that  the  report  made  by  Babinet,  and 
signed  by  Arago  and  Pouillet,  was  obtained  upon  exparte  representations 
lirough  neglect  and  ignorance,  and  that  either  on  the  one  hand,  gross  b- 
ustice  had  been  done  to  the  insurers  in  being  made  to  pay  for  it  as  an 
electrical  storm,  or  on  the  other,  the  report  did  injustice  to  the  cause  of 
scientific  truth,  in  ascribing  it  to  heat? 

Is  it  not  evident  that  when  a  balloon  rises  it  is  pressed  up,  by  the 
wedging  in  under  it  of  the  heavier  surrounding  air,  and  that  this,  while 
it  presses  the  balloon  upwards,  presses  downwards  on  the  column  of  air 
immediately  under  it? 

If  this  be  a  true  representation  of  the  process  by  which  a  balloon  is 
elevated,  how  could  the  ascent  of  a  balloon,  however  great,  at  the  level 
of  the  clouds,  disturb  the  column  of  air  supporting  the  baUooD,  so  low 
down  as  the  base  resting  on  the  terrestrial  surface. 

Does  not  this  reasoning  apply  equally  to  a  mass  of  air  warmer  than  that 
surrounding  it,  in  consequence  of  tlie  latent  heat  yielded  by  condensation 
of  the  contained  vapor? 

Is  not  this  the  reason  why  the  inflammation  of  a  stratum  of  carded  cot- 
ton above  the  mouth  of  an  inverted  open  necked  bell  glass,  produeed 
not  the  slightest  movement  in  fibres  of  the  same  material,  situated  oo  i 
wire  gauze  within  the  bell  immediately  over  the  bore  of  the  neck.^ 

Are  not  all  the  Espyan  requisites  for  the  production  of  a  tornado  to  be 
found  in  the  upward  current  of  air  over  equatorial  regions,  by  which  tbe 
trade  winds  are  induced?  If  so,  wherefore  does  not  a  tornado  prevail 
fbere,  as  enduring  as  that  upward  current^ 


Queries  to  Meteorologists  generally. 

The  foITowing  queries  are  not  made  with  any  reference  to  Espj'stteoiy 

^geaeralizationB;  but  with  a  view  to  complete  the  series  whidi  has  it 

Aia  time  been  suggested  to  me  as^oi^'j  oi^  ^ton^nkoC  mftteondogytt. 
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8  it  not  follow  that  whenever  any  portion  of  the  atmosphere  is 
id  poatively,  or  negatively,  the  aerial  particles  must  undergo  a  cor- 
ding rarefaction  from  the  reciprocal  repulsion  consequent  to  a  simi- 
te  of  electrical  excitement?  May  not  this  be  one  cause  of  a  buoy- 
ind  consequent  ascentional  power,  producing  a  penetration  of  the 

of  frost,  by  the  lower  strata  of  the  atmosphere? 
enever  electrical  repulsion  tends  to  counteract  gravitation,  is  it  not 
able  that  barometrical  pressure  should  be  diminished,  and  may  not 
tely  charged  aerial  masses  by  rushing  together,  sustain  a  diminution 
ime,  and  cause  a  precipitation  of  vapor  as  rain,  by  super-saturating 
ice  within  which  they  commingle? 

3  above  suggested,  a  diversity  of  electrical  excitement  be  followed 
responding  variations  of  the  density  of  the  air  and  of  the  space 
ed  by  it;  whenever  by  such  means  a  dilatation  of  bulk  occurs  in  a 
if  the  atmosphere,  will  it  not  take  up  any  moisture  to  which  there 
e  access  sufficient  to  saturate  the  additional  space  occupied;  and 
ver  the  opposite  change  of  diminution  of  volume  ensues,  will  it 
posit  a  proportionable  quantity  of  moisture? 
ot  the  action  of  the  air  in  this  respect  in  taking  up  and  giving  out 
re,  analogous  to  that  of  a  sponge,  which  absorbs  or  gives  out  any 
tiding  liquid,  accordingly  as  it  may  be  allowed  to  dilate  by  its  own 
ity,  or  made  to  contract  by  mechanical  compression? 
'  not  each  globule  of  water  in  a  cloud  be  inflated  with  air  like  a 
t,  while  this  bubble  may  be  expanded  by  electrical  repulsion,  so  as 
nore  buoyant,  than  if  it  were  electrically  neutral,  and  may  not  this 

cause  of  the  buoyancy  of  clouds? 

'  not  a  buoyancy  thus  arising,  be  one  source  of  ascentional  power 
dg  those  upward  currents  which  cause  rain? 

well  known  that  clouds  intercept  the  radiant  heat  given  off  by  the 
rial  surfece  to  such  an  extent,  that  white  frost,  which  is  always  the 
nence  of  radiation,  only  takes  place  when  the  sky  is.  clear.  Does 
follow  that  the  clouds  must  acquire  heat  by  terrestrial  radiation,  so 
e  air  with  which  they  are  associated  must  consequently  be  made 
r  and  more  buoyant  than  it  would  otherwise  be? 
e  we  not  reason,  then,  to  infer,  that  the  heat  arising  from  terrestrial 
m  is  one  of  the  catises  of  the  buoyancy  of  clouds? 
eitheless,  generally,  is  not  the  persistence  of  clouds  only  appa? 
Are  they  not  formed  as  the  vapor,  in  any  rising  column  of  air, 
I  the  level  where  there  is  sufilcient  refrigeration  to  condense  it;  but 
the  cloud  thus  formed,  dissolved  usually  by  the  air  above,  of  which 
w  point  is  so  low  as  to  enable  it  to  take  up  the  precipitated  vapor? 
not  the  phenomena  analogous  to  those  of  the  fog  or  cloud,  which 
ipear  to  suTmountpersistentlyj  the  escape  pipe  of  a  steamboat  boiler, 
^  this  is  manifestly  the  effect  of  a  successive  condensation  of  sue- 
{  portions  of  the  aqueous  vapor? 
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For  the  Journal  of  the  Fraaklin  Institute. 

Ji  Series  of  Lectures  on  the  Telegraphy  delivered  hrfoft  the  Franklin  InsiUuk, 

Session  J 1850-51.     By  Dr.  L.  Turnbull. 

Continued  from  page  2S4. 

Improvements  in  Electro-  Telegraphic  .apparatus  and  Machinery.  Wm, 
Humas  Henley y  and  David  George  Foster ^  of  derkemoell^  Londony  Jan- 
uary  10th,  1849. — The  invention  consists,  Firstly^  in  certain  improved 
arrangements  of  electric  apparatus,  ^'hereby  a  visible  index  hand  or 
pointer  is  directly  acted  upon  by  a  single  magnet  suspended  within  the 
sphere  of  influence  of  an  electro  or  other  magnet,  having  each  of  its  ex- 
tremiiies  converted  or  resolved  into  two  or  more  poles. 

Secondly^  Our  invention  consists  in  keeping  the  magnetic  bar,  needle, 
or  pointer  in  one  position  for  any  length  of  time,  or  imparting  to  sttchbar, 
needle,  or  pointer,  any  number  of  distinct  deflexions  or  movements^  by 
means  of  the  current  or  currents  derived  from  magneto  electricity,  and 
also  in  making  use  of  the  residual  magnetism  to  act  upon  the  needle  on 
its  return  to  its  stationary  position,  instead  of  the  force  of  gravity;  that  is 
to  say,  in  moving  the  needle  in  one  direction  by  the  induced  current,  and 
bringing  it  back  to  its  stationary  position  by  the  action  of  the  reversed 
inductive  current,  whereby  the  motions  of  the  needles  are  increased  in 
rapidity,  and  rendered  much  more  marked  and  distinct  than  heretofore. 

Thirdly^  Our  invention  consists  in  certain  improved  arrangemeots  of 
the  magneto-electro  apparatus  used  in  electric  telegraphs,  whereby  two 
distinct  currents  may  be  derived  from  the  same  magnet,  and  the  reversed 
current  can  be  made  of  equal  intensity  with  the  primary  induced  cur- 
rent, and  single  or  double  currents  maybe  sent,  as  required,  through  any 
required  number  of  instruments  at  diflferent  stations. 

Fourthly^  Our  invention  consists  in  the  improved  apportionment  of 
the  signs  or  symbols  used  in  electric  telegraphs.  [The  object  of  this  new 
apportionment  is  to  reduce  the  number  of  movements  requisnte,  and  it 
seems  very  successfully  carried  out.  We  pass  over  the  details,  whiA 
would  occupy  more  space  than  we  Can  afTord  to  them.] 

FifMy,  Our  invention  consists  of  an  improved  compound  of  gutta 
percha,  suitable  for  the  insulation,  covering,  and  exterior  protection  of 
wire  and  other  metallic  substances  employed  to  transmit  currents  of  ek^ 
tricity.  We  mix  the  gutta  percha  nearly  in  equal  portions,  by  wei^t, 
with  sand  which  has  been  ground  or  pounded  to  a  degree  of  fineness  ex- 
ceeding that  of  the  finest  natural  sand,  or  with  the  siflmgs  of  glass  paper 
manufactories,  or  glass  fragments  and  particles  of  any  sort,  reduced  to  a  | 
similar  degree  of  fineness,  and  this  either  by  mixing  the  pulverized  sand 
or  glass  with  the  gutta  percha  in  a  state  of  solution,  or  while  in  a  plastic 
state. 

Sixildy^  Our  invention  consists  in  the  employment  of  a  current  revaier 
of  a  peculiar  construction,  whereby  we  are  enabled  to  dispense  withtk  ]. 
use  of  qiagneto  apparatuses  for  the  purpose  of  deriving  currents  rf  A^ 
tricity  in  the  manner  before  described,  and  to  substitute  in  lien  flieredl 
Toltaic  batteries,  such  as  are  commonly  in  use  for  the  purpose  of  trans- 
mitting  currents  of  eleclricvtj  9lIou^  metallic  conductors,  such  reveraff 
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edmpleting  the  circuit  twice  during  its  motion,  by  the  transmission  of  a 
reversed  current,  in  the  manner  of  the  magneto  machines. 

Seventhly^  Our  invention  consists  in  the  employment,  in  manner  fol- 
lowing, of  currents  of  electricity  to  regulate  and  govern  the  motions  of 
time-keepers,  whether  the  same  be  influenced  by  a  current  from  a  distant 
station  or  otherwise.  We  make  use  for  this  purpose  of  the  currents  of 
either  magneto  or  voltaic  electricity;  but  obtained  in  the  latter  case  with- 
out the  aid  of  soft  iron  from  tw^  hollow  coils  of  insulated  wire  affixed  to 
the  pendulum  of  the  regulator,^nd  surrounding  the  poles  of  two  perma* 
oent  horse-shoe  magnets,  which  coiis  vibrate  in  the  direction  of  their 
length  alternately,  otif  one  pole  on  to  the  other,  a  current  being  induced 
it  each  vibration,  but  in  opposite  directions. 

Claims. — 1.  We  claim  in  respect  to  electric  telegraphs,  and  to  all  ma- 
chines or  machinery,  to  the  moving  of  which  electricity  is  or  may  be  ap- 
plied, the  dilFerent  arrangements  of  apparatus  described  under  the  first 
lead  of  this  specification,  in  so  far  as  respects  the  division  of  each  pole 
3f  the  magnet  into  two  or  more  poles,  and  the  direct  action  on  the  index 
band  or  pointer,  or  other  recipient  of  the  magnetic  influence. 

2.  We  claim  the  mode  of  causing  the  index  hand  or  pointer  to  be  per- 
manently deflected  (that  is,  for  any  length  of  time  required^  in  one  direc- 
joo,  and  bringing  it  back  by  the  reversed  current  to  its  origmal  stationary 
position,  and  keeping  it  there,  as  before  described. 

3.  We  claim  the  three  several  magneto-electric  apparatus  described 
under  the  third  head  of  this  specification,  in  so  far  as  regards  the  peculiar 
arrangements  and  combinations,  whereby  two  distinct  currentsare  obtained 
from  the  same  magnet,  the  reversed  current  is  obtained  of  equal  intensity 
with  the  primarily  induced  current,  and  either  single  or  double  currents 
may  be  sent  as  required  through  any  number  of  instruments  at  difierent 
stations. 

4.  W^e  claim  the  improved  system  of  visible  ^mbols  suitable  for  elec- 
tiic  telegraphs,  before  described  and  exemplified. 

5.  We  claim  the  employment  in  electric  telegraphs,  and  in  all  other 
machines  and  machinery  to  the  moving  of  which  electricity  is  applied,  of 
the  peculiar  compound  of  gutta  percha,  before  described,  for  purposes  of 
insulation  and  protection. 

6.  We  claim  the  improved  current  reverser,  before  described,  in  so  far 
as  respects  the  effecting  by  a  single  depression  of  the  lever  or  key,  the 
completing,  reversing,  and  breaking  of  the  electric  current. 

7.  We  claim  the  application  of  currents  of  magneto-electricity  to  regu- 
late the  motion  of  time-keepers  in  the  peculiar  manner  described  under 
die  seventh  head  of  this  specification;  that  is  to  say,  in  so  far  as  regards 
the  bbtainincr  of  the  currents  from  the  inductive  action  of  permanent 
magnets  and  coils  of  insulated  wire  without  the  aid  of  soft  iron.    And, 

D.  We  claim  the  application  to  the  regulating  of  time-keepers  of 
currents  of  electricity  (whether  magneto  or  voltaic)  transmitted  from  a 
piimary  or  standard  clock  by  the  improved  apparatuses  and  instruments, 
and  by  the  peculiar  modes  before  described,  that  is  to  sa^,  in  so  far  as 
iiq;aras  the  alternate  transmission  of  the  current  in  opposite'  directions, 
and  the  difierent  mechanical  arrangements  whereby  that  is  efiected. — 
LonJbm  Mech.  Mag.^  Vol.  Zr,  p.  148. 

Vol.  ZZZZL— rjrrsv  6mmjm§.^No.  6.^Mat,  1853.  %^ 
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Herdey^s  Magneto-Electric  Tekgraph, — An  experiment  has  been  made 
under  the  direction  of  the  French  Grovemment,  to  test  the  efficacy 
of  Mr.  Hentey's  Magneto-Electric  Telegraph,  which  is  worked  without 
batteries  of  any  kind,  and  at  a  fraction  of  the  cost  of  the  voltaic  system. 
The  line  of  railway  assumed  for  the  trial  was  that  from  Paris  to  Valen- 
ciennes. The  persons  present  at  the  two  stations  were,  the  director  of  the 
French  telegraph,  a  Commissioner  appointed  by  the  Belgian  Government, 
and  a  few  others.  The  distance  is  180  ^iles,  being  the  longest  telegraph 
line  in  France.  After  a  most  satisfactory  series  of  trials  on  the  single 
distance,  first  with  full  power,  and  afterwards  with  one-twentieth  of  the 
power,  the  wires  were  connected  so  as  to  treble  the  total  length  of  wire, 
making  540  miles  to  and  from  Paris  and  back;  the  magnetic  message 
being  communicated  through  the  first  wire,  back  by  the  second,  through 
the  £ird,  and  back  again  by  the  earth.  It  was  not  anticipated  that  the 
magnet  could  possibly  work  through  this  resistance;  but  in  fact,  it  is 
alleged  it  was  worked,  as  directly  and  rapidly  as  when  only  made  to 
traverse  the  180  miles  with  full  power.  The  ordinary  telegraph,  witk 
battery  powfer,  used  by  the  French  Government,  was  then  put  in  requi* 
sition,  but  not  the  slightest  effect  was  produced.  On  the  single  distance 
even,  a  signal  was  not  obtained  for  several  minutes,  owing,  it  is  said,  to 
some  fault  in  the  batteries.  The  Government  officers  and  others  inspect- 
ing the  working  operation,  expressed  themselves  thoroughly  satisfied 
with  the  series  of  trial. — London  Mining  Journal j  1850. 

Highton^s  Improvements  in  Electric  Telegraphs, — On  February  7, 1850, 
Mr.  Edward  Highton,  Engineer,  Middlesex,  England,  patented  the  fol- 
lowing arrangement  of  telegraphic  circuits:  "Two  or  more  signaliziog 
instruments,  and  to  each  instrument  two  batteries  are  connected,  so  placed 
in  regard  to  their  poles  as  to  work  in  opposite  directions.  A  method  of 
working  electric  telegraphs  by  the  inductive  influence  of  electro-magnets, 
making  the  dials,  which  carry  the  letters  or  characters,  movable,  instead 
of  the  pointers.  As  many  of  his  claims  are  old,  I  only^notice  such  as  are 
important:  he  incloses  his  wires  in  flexible  materials,  such  as  lead;  this 
was  done  in  1844,  bjr  Prof.  Morse.  The  protecting  the  telegraphic  wire 
by  enveloping  them  in  masonry;  also,  enameling  the  exterior  surface  of 
gutta  percha  coating  of  electric  wires  by  rubbing  the  surface  over  with 
naphtha,  or  other  solvents,  and  then  smoothing  it  down  by  a  cushion  or 
brush. 

A  method  of  constructing  the  supporting  posts  out  of  a  number  of 
planks  firmly  united  together,  instead  of  out  of  one  piece  of  timber,  cat 
taperingly,  as  has  hitherto  been  the  custom. 

Removing  the  atmospheric  electricity  which  is  collected  during  storms 
or  other  atmospheric  disturbances,  by  causing  the  line  wire,  or  a  bar  of 
iron  connected  thereto,  previously  enclosed  in  bibulous  paper,  or  other 
fabric,  to  pass  through  a  mass  of  iron  filings. — London  Mech.  Mag.y  Ko, 
1413,  Sept.  1,  1850. 

Brown  and  WUliams^s  Improvements  in  Electric  and  Magnetic  7U^ 

grap/is^  March  17,  1850. — The  only  new  claim  is  a  method  of  protecting 

the  conducting  wires  of  electric  telegraphs  by  strands  of  hemp  put  on  bj 

a  braiding  engine,  and  then  coating  the  whole  by  gutta  percha.    And  t 

method  of  connecting  the  traasmilting  wires  by  screwing  one  end  of  t 
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*  into  a  nut  formed  on  the  corresponding  end  of  the  next  ^ure. — 

d.  Mech.  Mag.,  March  7,  1850. 

F.  S.  Thomases  Improvements  in  Electric  Telegraphs^  patented  Feb.  12, 

0.  Claim, — What  I  claim  as  new  is,  the  making  of  signals  or  marks 
telegraphic  purposes,  by  the  agency  of  heat  generated,  induced,  or 
trolled  by  a  current  of  electricity  passed  along  attenuated  conductors, 
fs,  or  points;  the  signals  being  the  flashes  of  light  emitted  by  the 
:ed  conductor  or  points,  are  manifest  to  the  eye  of  the  operator;  the 
ks  being  produced  on  the  paper  by  the  heated  point  or  conductor  are 
record  of  the  message. — Joum.  Frank.  Inst.^  Sept.  1850. 

Ir.  «/.  jL.  Palvermamer^  C.  E.^  of  Vienna,  Improvement  in  Galvanic 
Series,  in  Electric  Telegraphs,  and  Ekdro-MagneticandMagneto-EleC' 
Machines. — I  only  notice  his  improvements  in  electric  telegraphs; 
is  to  say,  in  so  far  as  regards,  1st,  A  method  of  varying  the  inten- 
of  the  current,  either  by  increasing  or  diminishing  the  number  of 
dents  employed,  or  by  interposing  more  or  less  powerful  resistance  to 
current.  2d,  The  imprinting  letters  or  signs  by  one  completion  of 
current.  3d,  The  substitution  of  a  letter  cylinder  for  the  letter  wheel 
narily  employed,  and  a  method  of  arranging  the  letters  and  signs  on 
1  cylinder.  4th,  The  application  of  a  double  escapement,  each  capa- 
of  assuming  four  directions,  and  each  producing  eiTeots  different  from 
«  produced  by  the  others.     5th,  The  employment  of  four  electro-mag- 

1,  to  act  on  two  soft  iron  bars,  and  thereby  render  a  weak  galvanic 
'ent,  available  in  two  directions,  and  productive  of  two  separate  and 
inct  effects.  And,  6th,  The  method  of  gradually  detaching  the  keeper 
i  the  electro-magnet,  by  causing  the  springs  which  act  upon  the 
3er  magnet,  to  come  only  successively  into  operation. — Lorn.  JUin. 
m.  Vol.  XX,  p.  323,  July,  1850. 

SUchelVs  Electric  Telegraph. — At  a  recent  meeting  of  the  Philosophical 
iety  of  Glasgow,  Alexander  Mitchell,  in  a  lecture  on  the  electric  tele- 
>h,  introduced  some  improvements  stated  to  havq  been  made  by  him 
lie  general  arrangement  of  the  instrument,  in  the  use  of  only  one  wire, 

in  the  ^eat  facility  by  which  the  instruments  can  be  worked.  As 
m  in  a  Glasgow  paper,  it  appears  that  letters  are  arranged  in  a  seg- 
it  in  front  of  the  operator,  and  corresponding  ones  inscribing  on  keys 
ilar  to  those  of  a  piano-forte.  On  pressing  down  a  key,  the  corres- 
ding  letter  is  immediately  pointed  to  by  a  needle,  a  similar  movement 
og  place  at  every  station  throughout  the  circuit.    We  know  not  if 

Mitchell  was  the  first  constructor  of  this  kind  of  telegraph,  but  we 
know  that  a  similar  one  was  exhibited  two  years  since  at  the  Society 
kits;  and  we  also  know  that  several  inventors  of  telegraphs  have  been 
tent  to  use  only  one  wire,  employing  the  earth  for  the  return  circuit. — 
\d.  Mining  Joum.  Vol.  XX,  ^pril  13th,  1850. 
Justin  F.  Parkas  Improvements  in  Electric  Telegraph  Mrniipulators, 
y,  Jfew  York,  August  27,  1850. — "The  nature  of  my  invention  con- 
I  in  arranging  machinery  for  closing  and  breaking  an  electric  telegraph 
ait  in  transmitting  intelligence,  whereby  the  operator,  by  giving  a 
)er  key  one  instantaneous  touch,  as  distinguished  from  the  prolonged 
di  applied  to  the  key  in  ordinary  machines,  closes  and  breaks  the 
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electric  circuit,  at  and  during  such  time  as  is  required  to  signal  or  record 
a  telegraphic  sign  for  a  letter,  figure,  or  other  character." — Jowm.  Frank, 
Inst,  Vd.XXyp.  245. 

The  machine  is  stated  to  be  ingenious,  but  unfortunately  it  is  too  com- 
plicated; the  advantages  of  its  use  are  to  prevent  mistakes  from  being 
made  by  telegraphic  operators.  I  have  not  given  the  claims,  as  it  could 
not  be  understood  without  a  drawing. 

Charles  S.  Btd/dey^s  Improvements  in  Repeaters  for  Eledro-Magnetic 
Telegraphs  J  Macouy  Bibb  Co.y  Georgia^  J^ov.  12,  1850:  Claim. — **What 
I  claim  as  my  invention  is,  the  manner  of  connecting  two  galvanic  circuits, 
with  the  two  electro>magnets,  (a  a,  and  d  (/,  in  the  said  repeater,)  eacl^ 
of  die  said  galvanic  circuits,  as  it  passes  through  my  said  telegraphic^ 
repeater,  embracing  in  its  <^.ourse  the  armature  of  the  opposite  electrci 
magnet,  in  the  said  instrument,  previous  to  its  passing  throuo[h  the  helices 
in  the  electro-magnet,  embraced  in  its  own  respective  circuit. 

^'In  combination  with  the  above,  I  also  claim  the  connecting  the  points 
with  the  galvanic  battery  (or  batteries),  when  the  said  points  are  placej 
in  such  positions  in  relation  to  the  armatures  of  the  electro-magnets  in 
my  said  telegraphic  repeater  that  when  eitherone  of  the  said  electro-mag'- 
nets  is  charged,  it  will,  by  attracting  its  armature  against  one  of  the  points 
I  or  t,  close  the  poles  of  the  galvanic  current  in  which  the  opposite  elec- 
tro-magnet (in  the  instrument)  is  in  -connexion,  and  thereby  throw  the 
battery  into  said  circuit." — Joum,  Frankl,  lyist.^  Vol.  XX ly  3d  series. 

The  object  of  this  repeater  is  for  the  purpose  of  repeating  or  recording 
a  communication  in  several  places  at  once  along  a  line,  and  at  the  same 
time  allowing  the  galvanic  circuit  to  remain  open  when  the  line  is  not  in 
use. 

Siemens^  Improvements  in  Electric  Telegraphs. — ErnM  Werner  Siemens, 
of  Berlin,  patented  in  England,  April  23,  1850,  the  following  improve- 
ments: Claims. — "1st,  The  constructing  electro-magnets  for  telegraphic 
purposes,  of  longitudinally  divided  tubes  of  iron  or  other  magnetic  metal, 
or  of  bundles  of  wire  of  iron  or  other  magnetic  metal. 

*'2d.  The  construction  of  instruments,  for  obtaining  motion  for  tele- 
graphic purposes,  by  means  of  one  or  two-electro  magnets  revolving  on 
their  axes  within  the  fixed  coils,  by  which  they  are  rendered  magnetic, 
or  mounted  on  a  transverse  axis,  and  vibrating  from  side  to  side  within 
the  coils,  by  which  they  are  magnetized. 

*'3d.  The  construction  of  instruments  for  producing  motion  for  tele- 
graphic purposes  by  means  of  metallic  spiral  coils  or  bands  traversed  by 
electric  currents,  and  attracting  or  repelling  each  other;  -also  prodiiciog 
motion  in  such  spirals  by  the  proximity  of  permanent  magnets,  which  at 
the  same  time  serve  to  produce  electric  currents  by  induction  for  working 
telegraphic  apparatus. 

*'4th.  The  construction  of  the  conducting*  contact  pieces  of  alloys  of 
platinum,  iridium,  or  palladium  with  gold  or  silver,  whether  such  alloys 
be  further  alloyed  by  the  admixture  of  other  metals  or  not. 

"5th,  The  construction  of  eteetric  telegraphic  printing  apparatus  in 
such  manner  that  the  magnet  which  works  the  step  by  step  motion,  breaks 
«iid  restores  the  circuit  by  the  oscillation  of  the  «rmature,  or  of  themor- 
Jog  magnet  itself. 
*^6tb,  The  combining  of  e\ecli\c  \s\egc«^vi  Y^vx&ji^^^^^ 
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me  circuit  vidi  indicating  apparatus,  when  the  magnets  which  work 
e  step  by  step  motion  of  either  or  both  instruments  break  and  restore 
e  circuit  by  the  oacillatioa  of  the  armatures,  or  of  the  magnets  them- 
Ires. 

^^7th,  The  impression  of  the  types  on  the  paper  at  the  instant  that  the 
pe- wheel  stops,  by  arranging  the  eleetro-magnet  which  acts  on  the  ham- 
er,  so  that  the  short  intermittent  currents  which  work  the  electro-magnet 
the  type-wheel  traverses  the  coils  of  this  magnet  without  producing 
otion  of  the  armature,  which,  however,  is  set  in  motion  when  the  cur- 
at is  rendered  continuous  by  the  stoppage  of  (he  type-wheel. 
^^8th,  The  arrangement  of  the  magnet  which  acts  on  the  hammer  in 
ectro-telegraphic  printing  apparatus,  so  that  its  own  circuit  i&  broken  by 
e  magnet  itself  towards  the  end  of  its  stroke. 

'^9th,  The  arrangement  of  apparatus  in  electric  printing  apparatus  in 
ch  manner  that  the  printing  is  effected  by  pressing  the  type  against 
iper,  in  contact  with  an  inked  roller. 

**10th.  An  arrangement  for  retaining  the  moving  piece  which  breaks 
d  restores  the  electric  circuit  in  its  respective  positions. 
*Ultb,  The  application  of  a  small  pin  for  preventing  the  averrunning 
the  ratchet-wheel  in  electric  telegraphic  apparatus,  with  the  step  by 
ep  motion. 

*^12th,  The  arrangement  of  a  transmitting  apparatus  with  an  indicating 
printing  electric  apparatus  worked  by  step  by  step  motion,  or  with  both 
gether,  m  such  manner  that  the  transmitting  apparatus  breaks  and  re- 
)res  the  circuit  of  the  telegraphic  apparatus,  which  reciprocally  breaks 
d  restores  the  circuit  of  the  transmitting  instrument. 
*^13th.  The  combination  of  a  self-acting  alarum,  with  a  transmitting 
tparatus. 

^'14th,  The  combination  of  a  self-acting  alarum  with  a  transmitting 
itrument,  which  breaks  and  restores  the  circuit  of  the  alarum  magnet, 
lich  in  its  turn  reciprocally  breaks  and  restores  the  circuit  of  the  trans- 
itting  instrument. 

^1^,  The  combination  of  one  or  two  cylinders  carrying  pins,  with  a 
ries  of  springs  and  keys,  for  making  contacts  for  transmitting  a  distinct 
terminate  succession  of  electric  currents  in  one  or  both  directions-  by 
5  depression  of  each  key. 

"16th,  The  employment  of  an  implement  of  the  nature  of  a  plough, 
d  revolving  cutters  for  making  trenches  or  channels  to  receive  under- 
Dund  line  wires. 

**17th.  The  application  of  the  propelling  power  of  a  locomotive  engine 
giving  motion  to  such  implements. 

^48(h,  Conducting  under-ground  line  wires  into  the  ground,  bv  means 
suitable  guides,  which  either  form  part  of^  or  immemately  follow,  the 
tting  instruments. 

"19th,.  The  following  improvement  in  the  manufacture  of  coated  wire 
'  electric  telegraphic  purposes:  first,  an  arrangement  of  machinery  for 
Btiog  the  \^ire,  with  two  cylinders  and  pistons,  by  which  the  pressure 
the  semi-fluid  mass  against  the  wire  is  equalized;  2d,  arranging  these 
iinders,  (or  cyhnder  when  only  one  is  used,)  so  that  they  may  be  re- 
>Ted  and  replaced  by  others^  while  the  former  axe  beuvg  <i\si(:W^^^\ 


342  JlfecAamcfy  Physics^  and  Chendsiry. 

and  3d,  the  consolidating  of  gutta  perchai  or  its  compounds  within  thes 
cylinders  in  vacuo. 

^'20th,  The  testing  of  coated  wire  for  telegraphic  purposes,  by  pasan 
it  through  water,  with  which  is  connected  an  apparatus  capable  of  pre 
ducing  electric  shocks,  so  that  the  circuit  may  include  the  person  of  th 
operator,  and  may  be  completed  by  the  passage  of  the  electricity  throug 
the  defects  in  the  coating  in  the  wires. 

'^21st,  The  covering  of  insulated  under-ground  line  wires  with  strip 
of  sheet  lead. 

''22d,  Establishing  a  direct  communication  between  under-groun 
line  wires  and  the  earth,  by  means  of  a  tliin  wire  of  Gennan  silver,  c 
some  other  imperfectly  conducting  substance,  so  that  the  resistance  to  tb 
passage  of  the  electricity  may  be  capable  of  being  regulated  at  pleasure 
London  Mechamcs^  Magazine ^  JS^o.  1421,  JVot\  2,  1850. 

An  interesting  report  of  AI.  Siemens'  telegraph  to  the  Academy  ofSci* 
ence,  Paris,  will  be  found  in  vol.  xxi.  Third  Series,  of  this  Journal,  p.  209 
and  255-15,  1850. 

The  commission  conclude  their  report  of  M.  Siemens^  apparatus  in  the 
following  words:  "The  commission  have  examined  M.  Siemens'  appara- 
lus  with  great  interest,  and  remarked  throughout,  an  evidence  of  a  per- 
fect intelligence  of  the  theory,  as  M.  Siemens  appears  to  have  taken  into 
account  all  the  complicated  phenomena  which  are  manifested  in  tlie  con- 
ductors and  electro-magnets,  especially  when  the  actions  are  of  short  dura- 
tion. 

M.  Siemens'  system,  if  worked  with  care  and  attention,  appears  to 
possess  incontestible  superiority  over  all  other  apparatus  of  the  like  na* 
ture,  that  is  to  say,  the  ordinary  arrangement  of  alphabetic  apparat^;  as 
the  latter  do  not  work  with  the  same  degree  of  precision  and  accuracy. 
With  regard  to  speed,  the  commission  are  led  to  believe  thatM.  Siemens' 
apparatus  surpasses  all  otlier  alphabetic  apparatus;  their  opinion  is,  also, 
that  M.  Siemens'  improvements  in  the  construction  of  electro-magnet 
will  prove  advantageous. 

Horn^s  Iffniting  Telegraphy  patented  June  25, 1850. — The  register  invent 
ed  by  G.  H.  Horn,  of  Boston,  employs  a  principle,  namely,  the  heating  o 
igniting  effect  of  electricity .  When  an  electrical  current  flows  through  i 
fine  platinum  wire  it  ignites  it,  or  brings  it  to  a  red  heat.  If  this  wire  it 
bent,  as  at  A,  in  figure  55,  so  as  to  be  in  contact,  for  a  short  dis 
tance,  with  a  moving  fillet  of  paper,  it  will  bum  a  hole  through  the  papei 
when  the  current  passes.  This  can  be  done  with  great  rapidity^  so  ai 
to  represent  probably  a  hundred  linear  letters  per  minute. 

This  instrument,  the  greater  part  of  which  consists  of  the  clock-worii; 
spool,  &c.,  required  for  moving  the  paper.  Above  the  clock-work  an 
two  pillars,  supporting  an  axis,  upon  which  is  the  adjustable  wire-holder, 
the  lower  extremity  of  which  is  seen  touching  the  fillet  of  paper.  Bj 
means  of  the  connexions  and  insulations  of  the  pillars,  axis,  and  wire- 
holder,  the  platinum  wire,  which  passes  over  a  little  slip  of  porcelain  il 
the  end  of  the  wire-holder,  becomes  part  of  the  circuit,  with  which  thi 
two  screw-cups  on  the  right  of  the  base-board  are  connected.  Wha 
the  wire  needs  adjustment,  the  wire-bolder  can  be  turned  up  on  its 
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bed  supportiDg  the  fillet  of  paper  is  also  adjustable,  so  as  to  regulate 
lOQtact  between  the  wire  and  the  paper. 
Fig.  65. 


lis  register  requires  a  quantity  current  to  produce  the  elTect  of  igni- 
aod  therefore  needs  a  receiving  instrument  and  local  battery,  to  be 
»ted  by  the  telegraphic  circuit. — Book  of  the  Telegraph,  p.  37. 
lis  telegraph  is  the  same  in  principle  with  that  patented  by  VVm.  S. 
aas,  Feb.  13,1850. 

ifere  concluding  these  lectures  I  will  here  notice  two  telegraphs 
h  I  have  omitted  in  their  regular  order,  and  first  of 
ke  Telegraph  of  Brett  and  Little  of  London. — The  magnei  employed 
is  telegraph  is  in  the  form  of  a  ring  or  borse-sboe,  and  b  suspended 
e  centre  of  helices  of  copper  wire,  which  are  double  and  of  a  cir- 
'  form.  This  magnet  is  deflected  either  to  the  right  hand  or  to  the 
according  to  the  direction  of  the  current.  The  indicators  are  not 
lets,  but  are  moved  by  the  agency  of  the  laagoets,  by  which  a  dis- 
and  certain  indication  is  insured. 

lother  modification  of  this  instrument  has  beeo  made  by  Mr.  Little, 
h  ia  as  follows:  the  patent  instrument  is  of  the  form  of  a  dislc  of  ma* 
ay,  about  1  foot  high  by  8  inches  broad,  standing  in  a  vertical  position 
pedestal;  the  only  appliances  at  the  backc  being  the  metallic  buttons, 
luUng  screws,  necessary  to  convey  the  galvanic  fluid  from  the  bat- 
to  the  indicators.  Two  tubes  of  glass  about  one-fourth  of  an  inch 
ameter,  and  3  inches  high,  are  placed  in  front  of  the  disk,  with  the 
^wt  engraved  on  a  metallic  plate  placed  between  them,  with  the 
brr  of  deflexions  required  to  expiess  each  letter,  slated  in  plain 
n.  On  the  top  of  each  of  these  tubes,  which  contain  spirits  of 
,  is  a  small  but  powerful  cylindrical  magnet  about  one-fourth  of  an 
io  diameter,  from  the  bottom  of  which  are  suspended 'by  augnetie 
etioD}  two  needles  with  the  points  upwards. 
1  eompletug  the  gialTanie  circuit,  these  aeedles  aie  de&ecte\  "«>£&. 
\a^iiMy  with  one  oaaa  axis;  aad  OQbreakiDgcoaiKx\oQj^mft^'& 
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is  instantly  arrested  in  its  fall  to  the  perpendicular  by  the  density  of  the 
fluid,  >vith  almost  as  dead  a  stop  as  the  seconds  hand  of  a  watch,  avoid- 
ing the  vibration  so  annoying  in  the  old  system,  which  tends  so  much  to 
puzzle  and  mislead. — Lond.  Mining  Joum.,  Vol,  XXI,  p,  183. 

BakewelVs  Electric  Telegraph. — This  is  a  modification  of  the  instru- 
ment of  Alex.  Bain,  Esq.,  noticed  underthe  head  of  Electro-chemical  Tel^ 
graphs,  employing  the  same  chemical  agent,  but  instead  of  holes  cut  in 
paper,  the  message  to  be  sent  is  written  on  a  sheet  of  tin  foil  with 
sealing  wax  varnish;  this  is  placed  on  the  transmitting  cylinder;  all  the 
lines  of  the  non-conducting  varnish  serving  to  break  the  connexion.    On 
the  receiving  cylinder,  a  sheet  of  paper  moistened  with  acidulated  ferro 
prussiate  of  potash  is  placed.     When  the  <;onnexion  is  completed,  electro- 
chemical decomposition  is  effected;  and  where  any  intenruption  occurs, 
no  change  takes  place^ 
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On  the  steamboats  of  Vie  Western  Waters  of  the  United  States;.    By  J.  V. 

Me&bick. 

In  another  part  of  this  number  will  be  found  a  table  extcacted  from  the 
report  of  proceedings  in  the  Wheeling  Bridge  Case,  containing  (what  are 
believed  to  be)  reliable  data  respecting  some  of  the  steamboats  bow 
running  on  the  Ohio  and  Mississippi  rivers.  An  examination  of  some  of 
the  details  of  this  table  will  show  conclusively  a  very  curious  feet  re- 
specting the  practice  of  Western  engineers,  which,  although  it  may  be- 
fore have  been  noticed,  has  been  hitherto  overlooked,  or  ignored  in  the 
construction  of  their  machinery. 

The  Western  steamboats  are  made  on  apeculiar  tjrpe,  which. isto be  found 
principally  in  that  section  of  the  country,  and  whose  existence  at  this  stage 
of  improvement  in  river  navigation  only  serves  to  show  how  far  prejudice, 
and  a  spirit  of  servile  imitation,  can  prevent  advances  dictated  by  science,  or 
by  successful  experience  elsewhere.  They  are,  with  but  trifling  exeeptioos, 
propelled  by  a  pair  of  high  pressure  inclined  engines^  bolted  to  timber 
frames,  and  with  very  long  wooden  connecting  rods;  each  engine  being  at- 
tached independently  to  its  own  wheel.  They  are  placed  on  deck,  (whidiis 
withm  two  or  three  feet  of  the  surface  of  the  water,)  and  with  the  boilers  oc- 
cupy from  one-third  to  one-half  the  length  of  the  boat,  and  the  wh«le  breadth 
inside  the  wheel-houses.     The  valves  are  of  the  description  known  as 
"poppet,"  which  till  within  a  very  recent  period  were  made  single, and  re* 
quired  considerable  power  to  work  them,  but  are  "double"  (or  balanced) 
on  the  new  engines.     Steam  and  exhaust  valves  are  worked  by  separate 
cams  attached  to  their  respective  rock-shafts;  provision  is  made  for  con- 
necting these  shafts  when  it  is  desired  to  work  fn  11  stroke,  but  the  cot-off 
is  not  adjustable.     Each  valve  is  lifted  by  a  lever,  in  the  usual  **salety 
valve"  style,  which  lever  stands  parallel  to  the  cylinder,  and  covers  the 
tappets  on  the  rock-shafts;  the  latter,  of  course,  crossing  the  cylinder  near 
the  middle  of  it4s  length.    The  vatves  are  not  allowed  to  lift  hieh  enouah 
to  give  an  area  of  passage  equal  to  their  own,  which  in  itself  is  xtmuStf 
mnaller  than  given  by  the  i\s\ia\  E>iigY\^\i  ^tv4  omx  own  Eastern  practice. 
The  boilers  are  cylindricat,  Ndftx  V«o  ftxn^-,  wt  wXm\(TO3i.^^rit^ini 
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placed  upon  the  deck  forward  of  the  engines;  furnaces  forward;  and  the 
dame,  &c.,  passing  under  the  shells  to  the  after  end,  returns  through  the 
flues.  It  is  the  universal  custom  to  carry  steam  of  a  very  high  pressure  in  the 
boilers,  a  circumstance  which  has  now  become  a  sort  of  proverb,  and  the 
results  of  which,  combined  occasionally  with  those  of  an  opposite  error  in 
respect  to  the  water  level,  may  be  found  in  the  records  of  steamboat  dis- 
asters in  the  United  States,  and  present  a  lamentable  instance  of  reckless 
disregard  for  the  safety  of  human  life. 

The  object  of  the  present  article  is  to  show  that  this  high  pressure,  with 
all  its  attending  evils,  is  entirely  unnecessary;  and  it  is  to  this  '^curious 
fact,**  before  adverted  to,  that  it  is  now  desired  to  call  attention. 

The  application  of  an  indicator  to  any  of  these  engines  would  demon* 
strate  this  point;  but  as  such  attachment  has  not  been  made,  so  far  at  least 
as  I  am  aware,  recourse  must  be  had  to  another  method  of  proof. 

The  economical  efficiency  of  a  boiler  depends  on  the  relative  proper^ 
tions  of  its  effective  heating  surface,  grate  surface,  and  least  cross  section 
of  flues  or  chimney,  and  the  rapidity  of  combustion,  or  consumption  of 
fuel.  The  ^eater  the  rapidity  with  which  combustion  is  carried  on,  the 
less  perfect  is  it,  and  hence  the  less  economical  will  it  be.  Hence,  (with- 
in certain  limits,)  that  boiler  which  burns  least  fuel  per  square  foot  of  grate, 
in  a  given  time,  or,  in  other  words,  which  has  a  larger  grate  to  burn  the 
same  fuel,  evaporates  the  greatest  amount  of  water  by  the  combustion  of 
a  pound  of  fuel.  That  boiler  which  presents  the  greatest  extent  of  effective 
heating  surface  to  the  action  of  the  combustible,  will,  of  course,  draw 
from  it  the  greatest  useful  effect  with  a  given  velocity  of  draft.  Finally, 
the  less  the  velocity  of  draft  requisite,  the  greater  useful  effect  will  be  ob- 
tained, since  the  products  of  combustion  have  more  time  to  communicate 
their  heat. 

To  compare,  then,  the  circumstances  attending  the  consumption  of  fuel 
with  those  of  other  instances,  I  shall  take  an  average  of  five  western 
packets,  (in  order  to  obtain  a  mean  result,)  and  compare  it  with  some 
steamer  whose  consumption  per  square  foot  of  grate  is  about  the  same  as 
theirs. 

On  referring  to  Bartol's  Marine  Boilers^  we  find  that  the  steamer  May- 
flowery  running  on  Lake  Elrie,  consumes  6160  pounds  of  bituminous  coal 
per  hour,  on  a  grate  of  151  square  feet,  or  40-8  pounds  per  square  foot 
per  hour;  total  heating  surface,  4791  square  feet,  or  -778  feet  of  surface 
per  pound  of  coal  per  hour;  useful  effect  produced,  5-94  pounds  of  water 
per  pound  of  coal.* 

In  the  five  packets  before  alluded  to,  and  which  are  hereafter  specified 
by  name,  the  average  consumption  of  fuel  is  3254  pounds  of  bituminous 
coal  or  its  equivalent  per  hour,  on  a  graie  of  an  average  area  of  79-2  sq. 
feet,  or  40-87  pounds  per  square  foot  per  hour;  total  heating  surface 
averages  1940  square  feet,  or  '596  feet  of  surface  per  pound  of  fuel  per 
hour;  being  but  '766  that  of  the  Mayflower, 

The  velocity  of  draft  under  these  circumstances,  since  the  same  quan- 
tity of  coal  is  burned  per  square  foot  of  grate,  would  depend  on  the  rela- 

*  The  aotbor  states  it  at  6*3  pounds,  but  informs  us  at  the  end  of  the  work,  that  this  is 
basecl  on  the  supposition  that  there  is  no  difference  between  boiler  and  cylinder  pressure^ 
MiRiiiiiiig  this  at  S  poviida,  which  maj  be  caUed  a  minimum,  6*94  la  t!be  ml  cimS&»«dX» 
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tion  between  the  respective  areas  of  flue  and  grate.    In  the  five  packets 
it  is  as  follows: — 


Clipper,  No.  2, 
Hibernia,  No.  2, 
Boston  a. 
Buckeye  State, 
Messenger,  No*  2, 


C  onsumptien  of  bitsminootf 
coal  per  hour  pr.  sq.  ft.  grate. 
43-00 
.     37-37    . 

39-06 

.     49-72    . 

35*22 


Ratios  of  areas  of 
gprate  to  flues. 

1  to  -1250 
.     1  to  -1336 

1  to  -1780 
.     1  to  -1830 

1  to  -1654 


Mean, 


40-87 


1  to  -1570 


Or  an  average  ratio  of  1  to  'IbTO,  while  in  the  Mayflower  it  is  1  to 
'1780;  whence  it  follows  that  to  allow  the  same  amount  of  air,  &c.,  to 
pass,  the  velocity  required  in  the  western  boats  must  be  to  that  in  (he 
boiler  of  the  Mayflower  as  1*134  to  1*000,  and  hence  that  in  the  latter 
case  more  useful  effect  would  probably  be  obtained  from  the  fuel. 

Finally,  the  boiler  of  the  Mayflower  is  a  single  **rising  flue,"  while 
those  of  the  western  boats  are  cylindrical,  and  it  is  known  that  in  the 
latter  form,  the  proportion  of  effective  in  the  total  heating  surface  is  less 
than  in  the  former.  Since,  then,  all  the  circumstances  are  concurrent  to 
more  perfect  combustion  in  the  boiler  of  the  Mayflower^  and  since  in  that 
ease  the  useful  effect  is  as  5*94  to  1,  it  appears  that  from  4^  to  5|^,  to  1 
will  be  a  fair  allowance  as  a  maximum  effect  in  the  western  boats.  lo 
order  to  allow  for  the  difference  in  temperature  of  the  water  entering  the 
boilers,  and  to  insure  a  perfectly  fair  comparison,  I  shall  employ  in  it  the 
higher  number  or  5*5  pounds  of  water  to  a  pound  of  fuel,  as  the  max'unum 
useful  effect. 

Having  determined  this  point,  it  remains  to  show  that  with  this  maxi- 
mum  of  evaporation,  it  is  impossible  to  produce  a  volume  of  steam  suffi- 
cient to  fill  the  cylinders,  at  their  point  of  cutting  off",  and  number  of 
revolutions  per  mmute,  with  steam  of  any  thing  like  the  pressure  canied 
in  the  boilers. 

Referring  to  the  table,  we  obtain  the  following  calculation,  which  b 
tabulated  for  comparison: 


1 

Calcu- 

1 
1 

Space  dispFnt 

Revo- 

Consequent 

Con- 

lated Tol. 

Ratio 

Names  of 

of  piston  for 

tutions 

volume  of 

sumption 

water 

voL 

Packets* 

each   double 

per 

steam  used  per 

of  fuel  per 

evap.  at 

^team 

stroke  at  point 

minute. 

minute. 

minute. 

the  abT. 

tovoLj 

of  cutting  off. 

stand'rd 

water. 

1  JCUpper,  No.  2, 

58-61  cu.  feet. 

22 

1289  cu.  feet. 

42-42  lbs. 

3-633  cuft. 

34S 

2jHibernia,  No.  2, 

91-66       " 

19 

1742       " 

49-81   " 

4-785       « 

394 

3 1  Boston  a, 

7766       " 

20 

1553       " 

5209   « 

4-583       « 

339 

4iBmckeye  State, 

91-66       " 

18 

1650       •' 

71-35   " 

6-279       « 

Ml 

5 'Messenger,  No.  2, 

78-69       " 

1 

19 

1493       « 

60-63   « 

5-363       <« 

S7I; 

1 

Avei 

•age, 

1545       « 

53.24  « 

4-928       « 

3224 

Giving  as  an  average  result,  a  volume  whose  corresponding  pressure  ii 
74'7  pounds  above  the  atmosphere;  while  that  carried  in  the  boilers  was 
respectively  150,  150,  145,  140,  and  150;  average,  147  pounds;  difer- 

ence  between  boiler  pressure  2Lud  m^vxium.  average  cylbder  ptematf 

7J2'3  pounds. 
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I  am  not  to  be  understood  as  saying  that  the  pressure  never  exceeds 

^his  point;  far  from  it;  it  is  very  possible  that  at  the  commencement  of  a 

stroke,  or  at  some  point  in  it,  it  may  be  higher:  but  simply,  that  the 

€xcerage  piessure  during  the  time  for  the  admission  of  steam,  cannot  diifer 

greatly  from  the  one  named. 

It  may  be  very  true,  that  the  consumption  of  fuel  is,  of  all  other  data 
respecting  the  performance  of  an  engine  and  boilers,  the  least  reliable; 
since  dinerent  firing,  different  qualities  of  coal,  and  differently  arranged 
Viler  surface,  &c.,  may  modify  the  useful  effect  within  wide  limits:  but 
vben  it  is  considered  that  on  the  one  hand,  the  Mayflower  is  a  boat  (run- 
ning on  Lake  Erie)  burning  the  same  quality  of  fuel  as  the  Western  boats; 
4at  her  consumption  is  the  average  of  her  running  trips;  that  it  was  cer- 
tainly not  to  the  interest  of  the  reporter  to  magnify  that  consumption, 
vben  it  was  known  that  the  report  was  intended  for  publication;  and,  on 
the  other  hand,  that  an  average  of  Jive  packets,  running  on  different  routes, 
and  supposed  to  have  all  the  modern  improvements,  &c.,  was  taken  with 
an  average  of  thpir  running  consumption  through  the  whole  trip;  that  it 
^f2s  certainly  not  to  the  interest  of  those  reporting  their  performance,  to 
name  a  kss  amount  of  fuel  than  the  true  consumption,  (since,  other  things 
being  the  same,  a  diminished  consumption  would  require  a  diminished 
height  of  chimney,)  it  is  certainly,  in  view  of  these  points,  not  possible  to 
conceive  that  the  maximum  pressure  in  the  cylinders  as  calculated  can 
vary  greatly  from  that  actually  maintained. 

It  will  be  observed  that  the  least  volume  in  the  table  just  given  (that  of 
Ko.  4)  gives  a  pressure  of  96*6  pounds  above  the  atmosphere;  while  the 
greatest  volume  (that  of  No.  2)  gives  a  pressure  of  58  pounds;  mean,  77'3 ; 
Why  then,  it  will  be  asked,  is  this  tremendous  pressure  carried,  if  so  use- 
less in  propulsion.'     Among  other  reasons  may  be  named;  1st,  Custom  and 
prejudice,  which  on  the  Western  waters  require  a  high  pressure  of  steam 
to  be  maintained;  otherwise  the  boat  is  not  considered  either  fast  or 
powerful.     2d,  The  absurd  notion  existing  among  a  large  class  of  their 
engineers,  that  steam  has  a  momentum  or  impact,  which  at  high  pressures 
imparts  a  force  to  the  piston  over  and  above  that  due  to  its  pressure,  when 
considered  as  a  compressed  and  elastic  vapor.  3d,  and  most  probably  the 
principal  reason;  a  contraction  in  the  steam  openings  and  pipes,  which 
mcreases  the  friction  due  to  the  passage  of  steam  at  such  high  pressure, 
and  diminishes  the  velocity  at  which  it  can  be  supplied  to  the  cylinders, 
thus  rendering  necessary  a  great  difference  between  the  boiler  and  cylin- 
der pressure. 

If  these  reasons  are  just,  the  remedies  are  quite  as  plain,  and  need  not 
be  enlarged  upon.  It  is  easy  to  increase  the  area  of  passages,  and  insure 
a  liberal  supply  of  steam  to  the  cylinders,  even  though  such  augmenta- 
tion be  attended  with  increased  expense;  and  expense  should  be  no  object 
when  viewed  as  a  certain  means  of  obviating  the  necessity  for  carrying 
this  dangerous  pressure  of  steam.  Then  legislative  enactment  must  lend 
its  aid  to  compel,  en^eers  to  work  their  boilers  at  the  minimum  pres- 
sure, which,  with  wide  throttles,  will  be  found  as  efficient  as  the  present 
Bjstein. 

There  is,  therefore,  no  doubt  that  a  much  lower  pressure  of  ste^ia 
mig^t  with  tihe  same  en^es  perform  ail  that  is  done  by  the  exalXft^'gt^i^ 
sore,  now  carried  ao  murersaify;  while  at  the  same  tiime  iQc^e  co^^sA^ 
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economy,  and,  above  all,  the  safety  of  the  boats,  would  be  vastly  in- 
creased. 

But  there  is  another  means  of  overcoming  the  difficulty,  and  of  in-*, 
creasing  the  economy  of  these  packets,  viz:  the  employment  of  condea  ^ 
sing  engines,  which  would  at  once  cut  down  the  requisite  iRitial  pressure 
12  to  14  pounds  per  square  inch,  and  by  lesseniu^the  work  of  the  boiler^, 
permit  a  more  perfect  combustion  of  fueL     And  although  prejudice  h^ ^ 
done  its  utmost  to  prevent,  or  rather  to  postpone,  in  that  section  of  tbe 
country,  this  improvement,  high  pressure  engines  will  as  certainly  be 
driven  from  the  Western  rivers,  at  some  future  day,  as  they  have  been 
from  the  Lakes  within  the  past  few  years.    Their  use  on  Lake  Erie,  which 
was  formerly  the  rule,  forms  now  a  bare  exception. 
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On  Marine  Propulsion.   Reply  to  J.  V.  Merrick,  Esq.  By  J.  W.  Nystrom- 

Mr.  Merrick's  ^^dear  case^^  resembles  so  much  the  turbid  water  of ». 
swollen  stream,  that  we  think  it  must  pass  through  the  fiiterer  oH  criticism^ 
taking  for  our  compound  the  Static  and  Dynamic  momentum. 

The  first  point  to  be  tested  will  be  found  on  page  271.  In  the  firs*^ 
paragraph,  Mr.  M.  states  that  if  the  above  is  not  "clear  enough  he  will 
state  it  in  another  form."     JVb,  it  is  not  clear. 

Let  the  arrows  m,  n,  o,  figs.  1  and  2,  plate  V,  represent  the  direction 
of  motion  of  the  centre  of  the  paddle  wheels  on  a  steam  vessel,  tr,  v,ir, 
being  the  load  line  and  water  in  which  the  paddles  act. 

The  accompanying  diagram  plate  V,  represents  two  diflerent  situations  of 
the  vessel.  Fig.  1,  the  paddles  take  hold  of  a  rock  in  the  water,  so  thatthe 
vessel  can  move  freely  without  touching  the  rock;  then  there  will  be  no 
slip  of  the  paddles,  while  the  vessel  moves  the  space  H.  Fig.  2.  The 
paddle  acts  freely  in  the  water,  so  that  while  the  vessel  moves  the  space 
H,  the  paddle  moves  backwards  the  space  V,  which  then  will  be  the  slip. 
Suppose  the  vessel  moves  the  same  space  H  in  a  unit  of  time;  then  if  slip 
causes  a  loss  of  efiect,  more  power  should  be  required  in  fig.  2  than  in 

fig.  1. 

First  Case,  Fig.  1. — The  crank  of  the  steam  engine  is  supposed  to  be 
in  the  same  line  as  the  acting  paddle;  then  the  line  R  -|~  ^  vriU  be  a  lever 
of  the  second  kind,  with  its  fulcrum  against  the  rock  at  c.  The  letters 
will  denote: — 

r  =  radius  of  the  crank. 

h  =  pressure  in  the  crank  pin, 

J  =  velocity  of  the  crank  pin. 

R  =  radius  of  the  paddle  wheel. 

B  =  resistance  in  the  centre  line  of  the  paddles. 

H=  velocity  of  the  vessel. 

c  =  resistance  against  the  rock. 

i   :  H-(R  +  r)  :  B. 


,*  • 


Dynamic  momeutum,  •      \  B  i  h  ^b  i  k. 
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Skctmd  Case,  Fig.  2. — The  crank  pin  moves  the  space  W  \vhile  the 
]yaddle  moves  the  space  V.     There  will  be  found  a  point,  c,  on  the  pad- 
dle arm  which  has  no  motion,  and  is  therefore  a  fulcrum  thereof. 
•   I    =  pressure  in  the  crank  pin* 
W  =  velocity  of  the  crank  pin. 
B   =  resistance  in  the  paddle  journal. 
H  =  velocity  of  the  vessel  or  journal. 
M  =  resistance  of  the  water, 
V  =  velocity  of  M. 
c    =i  resistance  in  the  fulcrum  c;  and 

1+  c  =  B  of  which   B  =  I  +  c.  .        .    (1.) 

T 

I  :  c  =  S  :  r  "        S=— .  .         .        (2.) 

V:        W  =  s:(S  +  r)«        s  =yj[i±L).     .     •    .    (3.) 

«M  +  BS=r(S  +  r)      «    «M  =  I(S  +  r)— BS,        (4.) 
By  the  insertion  of  the  formula  (3)  in  (4),  we  obtain — 

M^I^i:^  =I(S  +  r)— BS. 

vv 

Mv    ICS  +  O— BS     IW(S  +  r)— WBS  WBS 

(S  +  r)       ""  S  +  r  °*  S  +  r' 


(5.) 


By  the  insertion  of  the  formulae  (1 )  and  (2)  in  (5),  we  obtain — 

/Ir  ,     \  Ir  +  cr  r(I  +  c) 

that  is  to  say,  M  V-I W— I W-0.     Or,  M  V  is  no  part  of  I W. 

We  see  now  that  M  V  is  of  no  effect  at  all  for  propelling  the  vessel;  it 
only  serves  to  keep  the  paddle  arm  stationary  at  the  fulcrum  c,  and  if  we 
examine  M  V  without  any  theory,  we  will  find  that  the  resistance  M  acts 
with  the  vessel,  but  the  velocity  V  acts  opposiieihe  same,  and  they  therebv 
counterbalance  each  other,  and  produce  tm  effect  for  propelling  the  vessel. 

Let  the  velocity  of  the  paddle  at  the  circumference  be  J,  and  V  a  frac- 
tion thereof.  The  effect  exerted  in  the  water  should  be  M  J  V;  but  if 
we  cany  M  J  V  to  the  fulcrum  it  will  be  equal  to  0,  because  VaaO,  and 
there  it  will  act  as  a  resistance  in  marine  propulsion,  as  the  rock  in  fig.  1, 
with  no  effect.  Then  we  have  another  lever  of  the  second  kind,  with 
its  fulcrum  in  c,  which  we  will  compare  with  the  first  case,  fig.  1. 

Fig.2:— 

Qf.*;^  «,^«onfn«,  J    Action  I  +  c  =  B  reaction. 

cKattc  momentum,        •       <  "R    •  T  =rS-i-r^  •  S 

W  :  H  =  (S+ri  :*  S. 


Dynamic  momentum,  ^  B 

Action  I W  =  B  H  reaction. 
But        '  B  H  =  hb. 

Therefore       IW  =  A6  =  BH which  was  to 
lie  proved* 
We  see  iu>wibat  tbe  effect  given  in  both  fig,  1  and&|^.^%\a  ^cjoa^^ 

r«;  XIZZ— Tkrsv  8MMZM§r^No.  6.— MaT|  1853.  «^ 
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and  what  the  velocity  in  the  one  case  is  greater  than  in  the  other,  th^ 
pressure  will  be  so  much  less,  because  it  acts  on  a  shorter  lever.    T^ 
compare  this  with  screw  propellers,  let  the  letters  represent — 
R«bP  pitch  of  the  propeller. 
S=(P  — s)  as  in  the  paddle  wheel. 

Then  we  have  W  :  6  «  S  :  P. 

With  equal  velocity  of  the  vessel,  the  different  values  of  the  pressu  t-< 
W  is  measured  by  S=s(l  — 5,)  and  caused  by  different  areas  of  propellers. 
(See  further  respecting  acting  area  of  propellers.) 

The  appearance  of  loss  of  effect  by  slip  is  measured  by  the  mass  of 
water  forced  backwards; — it  can  be  viewed  in  another  way.  Suppose  a 
vessel  runs  in  a  canal  say  1000  feet  long,  and  has  a  sectional  area  equa/ 
to  10  of  the  propeller,  whose  pitch  is  10  feet;  then,  when  the  propeller 
has  made  100  revolutions,  the  vessel  should  run  the  1000  feet  if  there 
was  no  slip.  But  suppose  the  slip  to  be  50  per  cent.;  then  when  the 
vessel  reaches  the  other  end  of  the  canal,  the  propeller  will  have  made 
200  revolutions:  that  is,  100  revolutions  which  have  propelled  the  water 
backwards;  consequently,  at  the  other  end  of  the  canal  there  should  be 
no  water  left  for  the  vessel  to  float  in.  But  it  will  be  found  that  \?Iien 
the  vessel  ha3  passed  the  1000  feet,  the  water  is  at  the  same  height  as 
•when  the  vessel  started  from  the  first  end.  So  it  will  be  with  a  vessel 
starting  from  Liverpool  for  New  York, — on  reaching  New  York,  the  water 
will  not  be  higher  in  Liverpool  or  lower  in  New  York,  extracting  the  tide. 
At  the  moment  that  a  vessel  starts,  the  slip  is  equal  to  the  unit;  if  it  is  ci. 
measure  of  loss  of  effect,  the  vessel  could  never  be  started. 

Mr.  M.  says,  "And  then  the  ratio  of  the  coefficient  *  *  *  to  the 
velocity  of  the  water  backward."  Now,  after  Mr.  M.'s  lengthy  disquisi- 
tion, "that  slip  is  no  loss  of  effect,"  he  comes  to  the  conclusion  of  my 
first  formula:  ^t?«r5,  or,  as  Mr.  M.  expresses  it,  jp  :  r«5  :  r,  in  which 

p  =  coefficient  of  the  vessel. 

r  =  area  of  floats  multiplied  by  the  coefficient  for  resistance  to  plane 
surfaces. 

V  =  velocity  of  the  vessel. 

s  =  velocity  of  the  water  backwards  (slip). 

This  is  a  proof  that  slip  is  no  loss  of  effect.  The  effect  delivered  fiom 
the  steam  engine  r  s=p  v  the  useful  effect. 

After  Mr.  M.  has  embodied  the  formula,  he  condemns  it  as  wrong, 
and  says  it  should  be  jp«r. 

If  Mr»  M.  had  substituted  resistance  of  the  vessel  instead  of  co^kSad^ 
it  would  have  been  all  right.  But  this  "coefficient"  makes  the  remainder 
of  his  article  wrong. 

In  his  note  Mr.  M.  says,  "By  the  coefficient  of  a  vessel,  I  mean  that, 
*  *  *  or  1  nearly,"  Here  Mr.  M.  is  confused  in  the  difference  between 
effect  and  pressure.  When  a  body,  P,  is  to  be  moved  from  its  passive 
state,  and  has  no  other  resistance  than  its  own  inertia,  the presstirCj  B,  which 
is  required  to  give  that  body  a  certain  velocity,  V,  in  a  given  time,  T,  is 

B— -ry. 0-) 

But  the  power  which  is  required  to  give  the  same  body  the  same  Telodtf 
m  the  jome  timey  is 
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BH-^.     .....    (2.) 

•D«Bs  total  distance  which  the  body  has  moved  in  the  time  T,  and 

Pressure  Bex — ——.  ,        .        .        .    (3.) 

Effect  BH--^^ (4.) 

To  apply  this  to  vessels,  we  must  first  suppose  the  vessel  P  to  have  no 
)ther  resistance  against  B  H  but  its  own  inertia;  then  B  H  would  give  the 
ressel  P  the  velocity  V  in  the  time  T,  and  if  at  the  end  of  the  time  T  the 
>ressure  B  be  taken  away,  the  vessel  would  still  continue  with  the  velocity 
IT  until  some  resistance  acts  opposite  her  direction;  but  as  a  vessel  has  the 
idditional  resistance  of  the  water  to  sustain,  the  effect  B  H  will  not  be 
;ufficient  to  give  the  vessel  the  velocity  V  in  the  time  T;  we  therefore 
wrill  find  another  value  of  B  H.     The  letters  will  denote — 

Rs  resistance  of  the  water  at  the  velocity  V. 

r  sssmean  resistance  of  the  water  in  the  time  T,  ° 

The  effect  which  is  required  to  the  resistance  of  the  water  in  the  time 
r  will  be — 

Effects  ^ (5.) 

I*his  must  be  added  to  the  formula  (4),  so  that 

DH-^+J^-5Pi±£).         .       .    (6.) 

liVe  see  here  that  even  in  the  time  T  the  effect  B  H  is,  independent  of 
e  =  3208. 

The  time  ^Wl  be  T  -  ^ii?±ll. 

D  H 

At  the  end  of  this  time  T,  the  vessel  has  obtained  the  velocity  =aV,  the 
resistance  of  the  water  =  R,  and  the  equation  (4)  will  be  =0.  Then  the 
effect  which  is  required  to  keep  the  vessel  at  the  velocity  V  will  conse- 
quently be  B  H  =  R  V. 

We  see  now  that  the  effect  which  propels  a  vessel,  a  uniform  velocity 
is  entirely  independent  of  the  moving  mass  P,  and  the  acceleratrix^,  and 
that  the  resistance  R,  depends  on  the  greatest  section  area  of  the  dis- 
placement, friction  area,  and  form  of  the  hull.  The  square  of  the  velocity 
multiplied  "by  the  cubic  feet  of  water"  in  motion,  is  a  measure  of  the 
effect  which  has  given  the  mass  of  water  that  motion,  and  not  a  measure 
of  number  of  pounds. 

Mr.  M.  says:  "But  the  projectipg  area  acting  •  *  *  multiplied 
by  the  secant,  *    *    *  is  the  advance  of  the  vessel  during  a  revolution." 

It  is  well  known  that  resistance  to  planes  in  motion  in  nuid,  can  be  less 
by  moving  the  plane  at  some  angle,  more  or  less  than  90^  to  the  direc- 
tion line;  but  I  did  not  know  that  it  could  be  greater  than  itself,  as  will 
be  the  case  when  multiplied  by  a  secant,  whidi  is  always  greater  than 
One.  The  area  Mr.  M.  multiplies,  can  be  increased  and  ditavavdck^dL  oi 
UbUum,  in  the  same  diameter  of  propeller.  But  ^hen  Mr.  >&•  &Ek^%  Vtt& 
wema^  he  adds  two  squares  togetiier  and  divides  the  voia  \rf  u  «Qfiax^\ 
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he  calls  that  a  secants  1-40;  that  must  he  a  secant  a  1*40  square  radius;^ 
then  I  suppose  the  corresponding  angle  will  he  square  degrees!  Bat  ifl 
Mr.  M.  extracts  the  square  root  of  his  equation,  he  will  obtain  a  true 
:$ccant  for  the  angle  jdescribed,  but  then  it  will  be  my  formula  turned  yp^ 
side  dowrij  which  makes  it  all  wrong.  It  is  the  formula  Mr.  M.  has  eon— < 
demned,  and  entitled  "empirical." 

The  area  Mr.  M.  calls  108  square  feet,  is  only  65,  and  multiplied  h^ 
the  secant,  it  will  be  about  91  square  feet.  "*" 

Further,  Mr.  M.  says,  "the  pressure  constantly  exerted  by      *     *    "^ 
is  entirely  independent  of  the  velocity  by  w^hich  the  vessel  mows,"^ 
a  given  pressure  in  the  steam  cylinder  can  produce  different  velocitiea 
of  the  vessel !  On  which  side  of  the  equation  does  Mr.  M.  cany  the  cir- 
cumstances?   Next,  as  regards  the  acting  area  of  the  propeller,  he  sayi^ 
"It  appears  to  me,  however,  to  be  neither  of  these;   but  the  prcriectA/ 
area  by  the  ratio  of  length  between  the  helicoidal  path  traversed  by  ttie 
centre  of  effort,  &c.;"  if  we  apply  this  to  our  proposed  test,  it  will  cone 
out,  the  more  pitch  in  proportion  to  the  diameter,  the  greater  the  aetiog 
area  of  the  propeller  should  be. 

This  is  entirely  opposite  to  the  fact.     It  is  afact  that,  propellers  with 

more  pitch  and  slip,  employ  the  effect  better  for  propelling,  (if  they  do 

200 
not  exceed  71=^^=3-^  %/0' revolutions  per  minute,)  but  there  is  another 

reason,  namely:  tliat  a  less  acting  area  has  a  greater  velodfyj  and  ihaithe 
resistance  to  the  same  is  in  proportion  as  the  square  of  its  velocity ,  and  that 
the  friction  in  the  water  is  in  proportion  as  the  acting  area. 

1  w*ill  here  add  a  formula  on  which  this  acting  area  should  depend. 
Letters  denote — 

A  ■■  acting  area  of  the  propeller.  (less  than  0-785  D*.) 

D= diameter       "  "  (extreme.) 

P«  pitch  "  " 

C= circumference  "  (at  the  diam.  D.) 

2-5  ly 

This  formula  forms  a  part  of  the  one  given  for  finding  the  slip.    The 

divisor  vT^-fC*  is  a  secant  for  an  angle  whose  tang.  =P  and  radii  =  C 
When  I  can,  I  rather  avoid  trigonometrical  expressions,  but  ^inpi^this 
will  be,  multiply  the  area  of  the  propeller  by  the  dne  for  the  angle  of  the 
propeller  blacles  to  the  axis  at  the  periphery;  the  product  should  be  the 
acting  area. 

Mr.  M.'s  theory  is,  divide  the  projecting  area  of  the  propeller  blades bj 
the  sine  for  the  same  angle,  when  the  pitch  is  the  advance  of  the  vessel 
during  one  revolution,  Ae  Quotient  should  be  the  acting  area  of  the  pro- 
pellerj  expressed  in  a  formula  without  trigonometry,  it  will  be — 

4  P. 

C  =  a  circumference  taken  at  the  centre  of  effort  of  the  blades. 

L  =  length  of  the  propeller. 
fn  =»  number  of  blades. 
^  =  sliD  in  a  decittftl  {racdon. 
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These  four  quantities  have  certainly  something  to  do  vrith  the  acting 
ia,  but  they  are  not  at  all  a  measure  of  the  same;  they  can  vary  con- 
lerably  with  the  same  acting  area.  But,  the  projecting  area  of  the 
linder  described  by  the  propeller,  multiplied  or  divided  by  some  coeffi- 
at  can  not  vary  at  such  ad  libitum.  It  appears  to  me^  Mr»  M.  has  mis- 
cen  the  propeller  for  a  paddle  wheel,  where  his  rules  would  be  more 
ely  to  be  applicable. 

Mr.  M.'s  remarks  about  ^^action  and  reaction,"!  will  not  contradict,  as 
nay  be  somewhat  mistaken  in  the  expression;  but  I  will  here  explain 
w  I  understand  it:  action  and  reaction  =  pressure  and  resistance  in 
Uics,  But  in  dt/namics  action  and  reaction  =  power. 
When  Air.  M.  finishes  his  theory,  he  says:  "such  are  the  indications 
theory,  but  it  is  found  that  the  values  given  by  them  are  but  approxi- 
ite."  How  is  it  possible  that  a  theory  composed  of  such  incongruities 
er  can  reach  approximation?  It  is  often  the  case  that  such  a  theory  is 
plied  in  practice,  and  gives  a  wrong  result,  then  theory  in  general  is 
imed.  However,  Mr.  M.'s  theory  will  surely  do  no  harm  in  practice, 
cause  it  is  applicable ^r*/,  when  the  work  is  finished,  "And  that  there 
5  some  modifying  circumstances  experienced  in  practice."  We  can- 
t  expect  a  result  to  come  out  nearer  than  the  circumstances  are  carried, 
diVIr.  M.  says  himself  that  "circumstances  are  generally  on  one  side  of 
e  question." 

After  Mr.  M.  has  repeated  my  statements  based  on  Mr.  Isherwood's 
ror,  he  says:  "The  whole  structure  of  the  argument  is  built  upon  sand." 
»,  «>,  but  I  am  not  the  builder;  Mr.  Isherwood  first  designed  it,  and 
plied  it  to  the  San  Jacinto^  and  I  made  remarks  upon  it,  stating  it  to  be 
•ong,  &c..  Sac, 

But  after  all,  I  cannot  find  where  Mr.  M.  proved  my  misapprehension 
the  first  principles  of  dynamics;  he  says  that  the  first  equation  "should 
ve  been  p  =  r;  consequently  the  results  attained  by  it  are  valueless;" 
It  is  no  proof  at  all,  to  say  this  is  wrong;  "consequently,"  Thoi  right. 


For  the  Jotimal  of  tho  Franklin  InBtitntc. 

Steam  Boiler  Explosion  in  JVew  York. 

One  of  the  boilers  of  the  extensive  sugar  refinery  of  Messrs.  Howell, 
ig  &  Co.,  Duane  street,  New  York,  exploded  early  in  the  morning  of 
12th  of  April,  at  the  moment  of  starting  the  engine.  There  are  four 
lers  in  the  set,  each  6  feet  in  diameter,  40  feet  long,  with  one  flue  42 
lies  diameter;  thickness  of  iron  used  in  the  shell,  i^^-inch,  and  in  flue, 
ich.  The  furnace  is  within  the  flue,  at  the  front  end.  This  form  of 
er  is  the  kind  generally  used  with  Cornish  engmes,  and  Is  capable  of 
sting  a  heavy  pressure  of  steam. 

1  the  present  case,  it  will  observed  by  fig.  1,  which  gives  a  longitudi- 
section  of  the  boiler,  that  the  top  of  the  nue,  at  the  front  end,  has  been 
from  the  head  of  the  boiler,  and  crushed  nearly  to  the  bottom.  At 
back  head  no  fracture  is  visible,  but  there  is  evidence  of  severe 
D-    Fig.  2  is  a  cross  sectioa  of  the  boilers  at  the  front;  and  fig.  3  a 

30» 
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section  at  the  centre;  both  showing  the  shape  of  the  flue  after  the  accident 
The  dotted  lines  in  all  three  figures  show  the  original  form  of  the  flue. 


As  is  usual  in  such  cases,  the  evidence  before  the  Coroner's  Jury  (five 
men  were  severely  injured,  three  of  whom  soon  ader  died  J  was  very  con- 
flicting, so  far  as  opinions  went;  but  the  foUowmg  facts  were  elicited : 

The  engineer  did  not  know  the  state  of  water,  and  could  not  tell  any  thing 
about  it.  The  boilers  were  independent  of  each  other,  each  having  a 
safety  valve,  and  also  a  screw  valve,  for  shutting  ofl"  or  connecting  with 
the  other  boilers.  It  is  also  stated,  that  baked  molasses  and  bone-black 
were  found  around  the  safety  valve  after  the  explosion;  and  that  the  screw 
valve,  which  admitted  the  steam  from  this  boiler  into  the  common  steam 
pipe,  was  found  shut. 

If  we  suppose  the  boiler  to  have  had  its  full  supply  of  water,  and  that 
the  explosion  was  the  result  of  an  excess  of  steam,  caused  by  the  safety 
and  screw  valves  being  shut,  we  have  three  things  to  account  for. 

Isty  Why  did  this  one  boiler  generate  such  an  excess  of  steam,  while 
the  other^three  in  the  same  time  had  reached  a  pressure  of  but  35  pounds? 

2d,  The  explosion  took  place  at  the  starting  of  the  engine,  which,  in  the 
absence  of  positive  testimony  to  the  contrary,  is  considered  good  evidence 
of  a  short  supply  of  water.  3d,  The  greatest  depression  in  the  flue,  and 
the  only  fracture,'is  over  the  furnace,  where  there  would  be  the  least 
strength  in  case  of  low  water. 

If,  on  the  other  hand,  we  suppose  the  water  to  have  been  low  in  this 
boiler,  as  was  thought  by  some  of  the  witnesses,  who  judged  firora  the 
appearance  of  the  iron  after  the  accident,  then  it  would  have  generated  m^ 
higher  pressure  of  steam  in  the  same  time  than  the  other  boilers;  and  if 
we  still  further  suppose  that  the  screw  valve  of  this  boiler  was  not  fully 
shut,  (no  reason  was  given  for  this  valve  being  closed,)  but  that  it  woulcl 
allow  the  passage  of  a  small  quantity  of  steam,  ttien  &e  starting  of  the 
engine  would  cause  the  water  to  rise  over  the  heated  surface  of  the  fine, 
and  the  explosion  follow  in  the  usual  way.    The  explosion  may  be  ex* 
blained  by  either  mode,  and  as  positive  evidence  is  very  limited,  we  nurf 
Ae  at  Ubeky  to  take  dther  side  oC  the  c\;xestioa.  H. 
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Cornish  Engines.* 

le  number  of  pumping  engines  reported  for  Dec,  1851,  is  20.  They 
consumed  1542  tons  of  coal;  and  lifted  13,000,000  tons  of  water 
fhoms  high.  The  average  duty  of  the  whole  is,  therefore,  50,000,- 
bs.  lifted  one  foot  hi^  by  the  consumption  of  a  bushel  of  coal 
lung  94  lbs. — Lean'*s  Engine  Reportery  Jan.  5,  1852. 


'  on  the  Principles  which  should  regulate  the  Forms  of  Boats  and  Ships  j 
rived  from  original  Experiments.  ^By  Mr.  William  Bland,  ofSUr 
gboumCy  Kent.j[ 

Continued  from  page  194. 

Chapter  VI. — Experiments  relating  to  the  Stern. 

q^ment  17. — First,  with  the  sides  parallel  and  tapered.  Two  mo- 
having  the  same  form  of  bow,  an  isosceles  triangle  of  3  inches  per- 
icular  distance  from  the  base,  and  3  inches  wide;  with  the  bodies 
hed  6  inches  long;  one  of  them  with  parallel  sides,  the  other  tapered 
lown  in  the  diagram;  scale,  ^-inch  to  one  inch. 


No.  I. — Weight  10  oz.;  thickness  IJ  inch. 


No.  2. — Weight  10  oz.;  thickness  1^  inch. 

pon  being  tested  against  each  other,  there  appeared  a  slight  degree 
leed  in  ravor  of  the  parallel-sided  model  (No.  1),  and  decidedly 
er  stability  than  was  possessed  by  the  tapering-sided  model  (No.  2). 
^feriment  18. — A  third  model  (No.  3)  of  the  same  bows,  length, 
I,  and  weight,  was  tested  against  No.  1;  but  ha?ing  its  sides  beveled 
rds  and  at  the  stem. 


No.  3^ — Weight  10  oz.;  thickness  IJ  '^^<^^' 

te  result  of  the  trial  was,  that  the  speeds  of  No.  1  and  No.  3  were 
i;  bat  No.  3  was  inferior  in  stability,  and  sank  deeper  into  the  water 
No.  1}  and  was  less  steady  in  its  course. 

ma  Renpath'f  JcmrtiMXt  Jtnnaiy  17, 1858. 
MB  lh»  Loadaa  Aichiteet  hr  Sflptomher,  166L 
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Experiment  19. — Two  models  having  the  same  form  of  bows  as  the 
preceding  Nos.  (1  and  2,)  but  with  the  bodies  12  inches  long;  one  of 
Ihem  with  the  sides  parallel,  the  other  tapered,  as  exhibited  in  the  dia- 
grams marked  Nos.  4  and  5. 


No.  4. — Weight  17  oz.;  thickness  IJ  inch. 


No.  5. — Weight  17  oz.;  thickness  1}  inch. 

When  the  models  (Nos.  4  and  5)  were  tested  together,  the  speed  of 
No.  5,  having  tapered  sides,  was  considerably  inferior  to  the  one  with 
parallel  sides;  the  proportion  in  speed  of  the  parallel  sides,  to  that  of  the 
tapered  sides  ::  3  :  2;  and  as  respects  stability,  the  parallel-sided  model 
had  very  greatly  the  advantage. 

Experiment  20. — Again,  experiment  made  between  two  models  of  the 
same  form  of  bows,  &c.,  as  those  Just  tested,  but  with  the  bodies  of  each 
lengthened  to  18  inches;  one  having  the  sides  paraltel,  the  other  tapered; 
indeed,  both  after  the  forms  of  Nos.  4  and  5,  but  longer  by  6  inches.  The 
weight  of  each  equalled  1  lb.  7  oz.;  thickness  \\  inch. 

The  speed,  in  this  instance,  between  these  models  was  not  so  dissimilar 
as  in  the  trial  with  the  two  former  models  (Nos.  4  and  5);  but  still  the 
tapering  proved  injurious,  and  in  the  proportion  of  5  :  4. 

In  the  experiments  here  given,  they  prove  naost  decidedly  that  tapering 
the  whole  length  of  the  body  of  a  ship  is  very  detrimental  to  speed. 

The  experiments  next  undertaken  relate  to  the  tapering  of  the  under 
part  or  bottoms  of  ships  towards  and  at  the  stera. 

Experiment  21. — Two  models  of  the  same  form  of  bows,  and  having 
their  respective  lengths,  breadths,  thickness,  and  weight  equal;  but  one  of 
them  cut  inclined  up  an  angle  of  14°,  commencing  at  one-third  of  the 
length  from  the  stern;  the  other  also  cut  inclined  up,  but  at  an  angle  of  7°, 
and  commencing  at  the  mid-length,  as  in  the  diagrams  A  and  B,  which 
when  tested  together,  A  beat  B  in  speed  a  trifle. 
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Experiment  22. — ^Again,  a  third  model  marked  C,  of  the  same  dimen- 
>iis  and  weight  as  A,  but  the  bottom  not  cut  inclined  up;  upon  being; 
sted  with  A,  A  had  the  greater  speed  of  the  two. 


of 


Weight  16  oz. 

The  model  C  was  then  tested  with  a  model  E,  which  differed  from  C 
f  having  its  sides  towards  and  at  the  stern  inclined  by  a  gentle  curvature, 
^mmencing  from  near  the  midship.  The  balance  rod  gave  the  speed 
reatly  in  favor  of  the  curve  sides;  for  the  model  E  required  the  addi- 
onal  weight  of  2  oz.  to  be  put  into  it  to  reduce  its  speed  to  an  equality 
ith  the  model  C.  The  weight  of  each  model  equalled  16  oz.;  therefore 
le  speed  of  E  was  superior  to  the  speed  of  C  by  one-eighth  the  weight. 

Experiment  23. — Two  models  having  the  same  form  of  bows,  likewise 
e  same  breadth,  length,  depth,  and  weight;  but  one  of  them  with  parallel 
des  and  bottom  as  the  model  C;  the  other,  with  the  sides  tapered  cur- 
linearly  towards  and  at  the  stern,  and  the  bottom  cut  up  inclined,  and 
^mmencing  in  both  instances  at  one-third  or  6  inches  from  the  stem;  the 
Qgth  of  each  model  18  inches,  and  their  respective  weights  17  oz. 

The  difference  of  speed  between  these  two  models  was  great,  and  on 
e  side  of  the  curvUinear-formed  stern,  and  nearly  in  the  proportion 
'3:2. 

Experiment  24. — When  the  parallel-sided  model  (the  one  employed  in 
«e  last  experiment)  had  its  sides  made  also  curnlinear,  but  not  the  hot- 
ID,  its  speed,  upon  again  testing  the  two  last  models  together,  was  found 

be  improved  very  materially. 

These  latter  e}q)eriments  were  tried  against  each  other  by  weights,  as 
«11  as  by  the  difference  of  the  length  of  lever,  and  the  results  were,  that 
e  model  with  curvilinear  sides  and  inclined  up  bottom,  beat  in  its  speed 
le  model  with  parallel  sides  and  bottom,  as  to  require  the  additional 
leigfat  of  8  oz.  to  be  put  into  the  former  to  reduce  its  speed  to  an  equality 
ith  the  latter. 

Experiment  25. — Upon  shaping  the  parallel  sides  only  to  the  curvili- 
sar  form  of  the  swifter  model,  the  speed  of  it  was  so  nur  increased,  in 
iDsequence,  that  3  oz.  extra  weight  was  then  sufficient  to  equalize  the 
»eed  of  both. 

Experiment  26. — The  curvilinear  sides  of  the  original  parallel-sided 
odel  were  next  reduced  to  straight  lines,  the  convexity  of  each  being 
moved;  and  when  tested  with  the  swift  model,  it  was  found  to  be  con- 
derably  injured  in  its  speed,  having  lost  b^  the  alteration  of  the  curves 
»  straight  lines,  to  the  amount  o{  \\  oz.  m  weight;  because  the  now 
nieht  line  tapered  stem,  required  the  additional  weight  of  4^  oz.  to  be 
ut  mto  the  swifter  model,  to  equalize  their  speed,  instead  of  3  oz.,  when 
M  sides  were  curvilinear. 

The  curve  employed  in  the  foregoing  experiments  was  the  segment  of 
idrde,  which  subtended  at  the  centre  of  the  length  of  the  straif^t  linevcL 
he  pn^KMtioD  ot^iach  in  6  inches.  The  angle  of  the  tapeim^)  mcsuBox^ 
retn^t  lines,  was  10^. 
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Experiment  27. — Having  altered  the  curvature  of  the  sides  in  another 
model,  and  from  the  subtension  of  ^inch  to  ^-inch  m  6  inches  of  the 
length,  the  speed  upon  trial  was  proved  to  be  deteriorated  to  the  amount^ 
in  weight,  of  1  oz.  out  of  2  oz.,  the  previous  speed,  or  injured  by  one- 
half.  Indeed,  after  many  experiments  made  with  the  view  of  thoroughly 
testing  the  principle  of  tapering  of  the  sides  and  bottoms  of  models  to- 
wards and  at  the  stem,  the  results  gave  equal  benefit;  meaning,  that  when 
the  sides  were  tapered,  the  improvement  in  the  speed  which  followed  was, 
when  estimated  by  weight,  equal  to  4  oz.  And  the  tapering  of  the  bottom 
towards  and  at  the  stern,  produced  improvement  in  the  speed  likewise 
equal  to  4  oz.;  or  8  oz.  altogether,  in  superiority  of  the  model  having  its 
sides  and  bottom  continued  parallel  and  level. 

(To  be  Comtinned.) 
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Proceedings  of  the  Stated  Monthly  Meeting^  JprU  15,  1852. 

Samuel  V.  Merrick,  President,  in  the  chair. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  The  Royal  Society  of  London;  The  Royal  Geo- 
graphical Society  of  London,  and  The  American  Institute  of  New  York. 

Donations  were  received  from  the  Royal  Geographical  Society,  Lon- 
don; The  Statistical  Society,  London;  The  Royal  Cornwall  Polytechnic 
Society,  Falmouth;  The  American  Institute,  City  of  New  York;  Hon. 
John  Robbins,  jr.,  Member  Congress;  Wm.  Jackson,  Esq.;  The  Maiy- 
land  Institute,  Baltimore,  Maryland;  Messrs.  D.  Appleton  &  Co,  City  of 
New  York;  John  J.  Hill,  Esq.,  Albany,  New  York,  and  from  Messrs. 
Henry  Nolens,  Dr.  B.  H.  Rand,  Dr.  C.  M.  Wetherill,  Geo.  Harding, 
Frederick  Graff,  Dr.  Isaac  Parish,  Blanchard  &  Lea,  Prof.  John  F.  Frazer, 
A.  N.  Macpherson,  William  Dougherty,  and  John  Livezey,  Philadelphia. 

A  work,  entitled  **Iconographic  Encyclopedia  of  Science,  Literature, 
and  Art,"  was  presented  by  several  members  of  the  Institute. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute 
were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for  the 
month  of  March. 

The  Board  of  Managers  and  Standing  Committees  reported  their  mmates. 

The  Special  Committees  reported  progress. 

Resignations  of  membership  (3)  of  the  Institute  were  read  and  ac- 
cepted. 

New  candidates  for  membership  in  the  Institute  (6)  were  proposed, 
and  the  candidates  (3)  proposed  at  the  last  meeting  were  duly  elected. 

Dr.  Rand,  Chairman  of  the  Committee  on  Meetings,  exhibited  sevenl 

photographs  on  glass  taken  by  the  collodion  process  published  in  theGltf* 

gow  Practical  Mechanics'  Journal,  December,  1851,  (Journal  FranUia 

Institute,  vol.  xxiii,  3d  Series,  p.  120.)    These  were  taken  by  Hi.  C.  IL 

Ctmsoq,  and  fuUjr  attest  the  value  ol  \!b^  y'^^^^^  ^*  Baad  remaiked, 
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It  from  ihe  im|)royements  suggested  by  the  daily  experience  of  the  sen- 
men  engaged  in  these  expenments,  he  had  no  doubt  that  he  should  be 
te  to  submit  at  a  future  meeting,  specimens  of  this  art,  which  would 
»ent  a  decided  advance  over  these  brought  forward  this  evening.  He 
ther  called  the  attention  of  the  members  to  a  beautiful  colored  talbo- 
«  from  the  gallery  of  Messrs.  M'Clees  &  Germon. 
Dr.  Rand  brought  before  the  meeting  the  subject  of  the  flavoring  of 
dulous  fruit  drops.  In  these  drops  the  characteristic  flavor  of  the  fruit 
iresented)  is  so  perfectly  manifested  as  to  have  attracted  general  re- 
xk,  being  far  more  natural  than  in  any  preparation  of  the  fruits  hereto- 
e  made.  He  explained  that  these  flavors  were  due  to  the  presence  of 
lain  ethereal  compounds,  whose  discovery  and  applkation  to  this  pur- 
se were  of  recent  date;  that  it  was  inost  probable  that  the  flavors  of  the 
its  themselves  depended  on  the  presence  of  a  very  small  quantity  of 
;se  compounds  produced  by  decomposition  as  the  fruit  approached  and 
5sed  maturity. 

In  reply  to  an  inquiry,  Dr.  Rand  remarked  that  he  believed  that  no 
isible  injurious  consequences  could  result  to  the  health  from  swallowing 
i  minute  quantities  of  these  ethers  necessary  to  produce  the  desired  flavor, 
e  flavor  of  bitter  almonds  as  used  daily,  is  due  to  hydrocyanic  acid, 
e  of  the  most  rapid  poisons  known  when  concentrated,  but  harmless 
a  flavoring  substance.  Of  the  injurious  effects  of  acids  upon  the  teeth 
1  stomach,  there  could  be  no  doubt,  and  this  was  the  only  objection  he 
lid  perceive  against  this  pleasant  article  of  confectionery. 
Dr.  C.  M.  Wetherill  exhibited  specimens  of  various  ethers,  some  of 
ich  were  made  for  commercial  purposes,  by  John  Price  Wetherill,  Esq., 
rest  prepared  by  himself.  These  ethers  were  similar  to  those  exhib- 
I  as  flavoring  extracts  at  the  World's  Fair,  and  which  were  examined  by 
Hoflfman. 

rhe  pear  oil  was  acetate  of  oxide  of  amyle;  apple  oil,  valerianate  of 
ie  of  amyle,  and  pineapple  oil,  butyrate  of  oxide  of  ethyle.  These 
BTS  require  to  be  diluted  with  5  to  7  volumes  of  alcohol  to  develope  the 
aliar  flavor  of  the  fruit.  Dr.  W.  explained  in  full  the  theory  of 
alcoholic,  amylic,  viscous,  lactic  acid,  and  butyric  acid  fermentations; 
[  illustrated  the  theory  of  organic  radials  by  reference  to  the  series  of 
fie,  amyle,  and  methyle. 

ifr.  J.  Z.  A.  Wa^er  presented  a  new  form  of  brick  of  his  invention, 
ing  a  mortise  in  its  centre.  The  advantages  claimed  for  this  brick 
,  economy  in  fuel  in  its  manufacture,  less  liability  to  absorb  moisture, 
ease  with  which  it  may  be  divided,  and  greater  strength  of  wall  con- 
leted  of  bricks  of  this  form. 

iff.  Wagner  also  exhibited  a  model  of  an  apparatus  intended  as  a  steam 
dliarv  to  sailing  vessels. 

iff.  Ueorge  Harding  placed  on  the  table  a  beautiful  working  model  of 
Morse  line  of  magnetic  telegraph  between  New  York  and  Washington, 
de  by  Mr.  Mason  of  this  city. 

ifr.  U.  W.  Smith  brought  forward  specimens  of  fabrics  from  the  flax 
tan  of  M.  Claussen;  some  of  these  were  composed  of  the  prepared 
:  alone,  others  with  a  mixture  of  wool.  Also  some  specimens  oC  tk^ 
tttial  Tariously  colored. 


delplda:  Blanclmrd  Sf  Lee,   1852. 

The  work  of  which  we  are  here  presented  with  a  new  editi 
which  at  its  first  appearance  took  a  very  hii^h  rank  among  tr 
Chemistr)',  which  it  has  preserved  to  the  present  time.  With  m 
losophical  views  than  those  which  prevailed  in  its  rival  by  th 
Turner,  it  furnished  very  full  information  on  the  phenomena 
where  entirely  lost  sight  of  the  fact  that  it  was  treating  of  a  sing 
of  a  much  more  extensive  science,  and  that  in  consequence,  tr 
only  be  reached  by  making  the  connexions  of  the  separate  pan 
Graham  was,  moreover,  himself  a  very  successful  original  invei 
the  domains  of  this  science,  and  we  owe  to  his  itiij;enuity  an( 
much  valuable  knowledge,  which  gave  his  work  the  freshness  \ 
been  almost  lost  in  English  w^orks  upon  this  science.  In  no  sciei 
ever,  is  there  more  constant  need  of  revision  and  renewal  thai 
mistry;  the  great  number  of  writers  which  are  attracted  by  its 
investigation,  and  the  interest  of  its  results,  the  innumerable  ap 
in  the  various  branches  of  art,  and  its  intimate  connexion  wit 
physics,  insures  for  it  a  host  of  devotees,  who  are  peculiarly  ( 
ized  by  industry  and  patience.  Hence,  in  a  treatise  on  Chemistr 
is  an  unusually  important  attribute;  and  hence,  too,  the  great 
bility  resting  upon  an  editor,  to  see  that  the  work  under  his 
contains  all  tlic  most  valuable  contributions  made  to  the  science 
last  appearance.  A  very  hasty  glance  at  the  volume  before  us  w 
any  student  that  these  requisites  have  not  been  overlooked  by 
author  himself  or  his  American  editor;  and  yet  there  is  undoubtc 
for  improvement  by  the  introduction  of  new  processes  of  mam 
chemical  products,  and  new  views  of  their  nature,  which  we 
for  in  vain  in  this  volume.  It  is  strange,  too,  to  see,  ailer  the  ex 
of  so  much  care,  how  stereotvped  errors  escape  all  notice.  These  < 
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iXrength  of  Cisterns  and  He-Rods.    Webb  v.  Towns. — Arbitration.* 

The  facts  of  this  case  are  shortly  these: — The  plaintiflf,  Mr.  Webb,  is 
an  extensive  malt  distiller,  canring  on  business  at  West  Ham,  Essex,  and 
employed  the  defendant,  Mr.  Towns,  a  back-maker,  to  construct  for  him 
a  numoer  of  wash-backs  or  cisterns  of  very  large  dimensions,  constructed 
to  contain  the  wort  or  wash,  similar  to  the  fermenting  tuns  at  breweries. 
The  plaintiff  undertook  to  provide  the  iron  tie-rods  ready  for  fixing;  the 
defendant  was  to  fix  the  rods  so  provided,  and  provide  and  fix  the  tmiber 
work.  One  of  these  wash-backs  (No.  8)  suddenly  burst  in  March,  1851, 
on  which  occasion  the  wash,  valued  at  about  3002.  was  lost,  and  damage 
to  the  amount  of  341/.  15s.  8d.y  was  alleged  to  be  done  to  the  premises 
and  plant  by  the  accident.  The  inside  dimensions  of  the  back  were: — 
lengUi,  30  ieet;  breadth,  20  feet;  depth,  13  feet;  contents,  40,000  j^lous 
■il32S  barreIsaB216  tons  weight  of  fluid;  and  constructed  of  JDantzic 
fir,  3-inch  ades,  3-inch  bottom,  spiked  to  sides,  braced  horizontally  with 
three  tiers  of  l^inch  tie-rods,  lon^tudinal  and  transverse,  hooked  together 
b  the  middle,  with  fir  elects  and  tie-planks;  in  addition  to  which  were 
iron  bolts  pasanng  vertically  through  the  entire  thickness  of  the  sides,  be- 
sides do^-bolts  at  angles. 

The  plaintiff's  witnesses,  consisting  of  Messrs.  Curtis,  the  builders,  and 
men  in  their  employ,  gave  evidence  mat  the  ties  were  improperly  placed 
in  the  back,  as  leguds  heights  or  distances  from  the  bottom;  that  the 

*  Wnm  the  London  Builder,  No.  476. 
Vol.  JUUiL— Tsn»  Ssbim.— No.  6.^Jvirxy  1852.  ^\ 
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rods,  1^  common  English  iron,  hooked  together  in  the  manner  as  ordered 
by  plaintiffs  were  tested  by  hydraulic  pressure  to  the  extent  of^  tonSy  with" 
out  breaking..  Mr.  Deely,  engineer,  gave  evidence  that  the  tie-rods  were 
improperly  placed,  and  on  some  other  points  of  construction.  Mr.  John 
Braithvr  aite,  civil  engineer,  gave  evidence  to  the  like  effect,  that  the  iron 
tie-rods  were  sufficient  for  the  purpose;  calculated  the  pressure  that  pos- 
sibly could  be  on  the  bolts  or  tie-rods,  and  found  it  less  than  one-balf 
what  the  bolts  ought  to  stand;  was  convinced  the  cause  was  not  the  burst- 
ing of  the  bolts,  but  that  this  was  the  consequence;  found  the  back  slightly 
put  together;  the  tie-rods  were  too  far  from  the  bottom,  throwing  too  much 
pressure  on  the  wood-work  of  the  bottom,  the  dog-bolts  too  slight.  He 
concluded  that  the  back  gave  way  in  the  first  instance  at  the  bottom, 
giving  motion  to  the  fluid  within,  and,  according  to  the  degree  in  which 
it  gave  way,  would  increase  the  pressure  probably  from  10  tons  up  to  40 
or  50  tons^  depending  on  the  velocity  of  the  fluids  and  in  his  opinion  was 
the  cause  of  the  accident.  The  weight  on  the  tie-bolts  could  not  have 
broken  them,  even  to  20  tons;  the  breaking  strength  of  the  iron  was  nearer 
30  than  20  tons:  did  not  object  to  the  tie^bms  being  hooked. 
Calculated  pressure  on  side  upper  tier  of  bolts — 

4  at  3i  tons  each,  .  .  13  tons. 

Middle  4      6^  .  .  .«  .       26 

liOwer  4      9j       .  .  .  .  39 

Total  tons,    .  .       78 

For  the  defendant. — His  workmen  and  fellow-tradesmen  gave  evidence 
that  the  materials  and  workmanship  were  good,  and  the  backs  were  con-- 
structed  in  the  ordinary  and  common  way — excepting  as  regarded  th^ 
method  of  connecting  the  tie-rods  together  in  the  middle,  which,  by  th^ 
special  direction  and  mterference  of  plaintiff,  were  hooked  together,  in- 
stead of  being  connected  by  eye-bolts — and  they  likewise  spoke  to  th^ 
bad  quality  of  the  iron,  (common  English,)  which,  in  turning  to  form  thcr 
hook,  broKe  several  times. 

Mr.  Charles  Humphreys,  surveyor,  gave  evidence. — The  back  was  con- 
structed in  the  customary  way;  that  after  the  accident  the  side  was  bulged 
and  convex  on  the  outside,  the  elects  broken  outwardly;  that  the  point  oC 
the  greatest  convexity  was  in  the  lowest  tier  of  tie-rods,  and  that  the  rup- 
ture of  the  side  tore  away  the  bottom,  and  that  the  cause  of  the  accident 
was  insufficiency  of  the  tie-rods  both  as  regards  the  quality  of  material 
and  the  method  of  connexion,  by  means  of  hooks;  that  all  iron  loses  7& 
per  cent,  of  its  strength  by  being  hooked,  (as  shown  in  a  series  of 
experiments  instituted  especially  for  the  purposes  of  this  trial,  by  Mr. 
Heather,  M.  A.  of  the  Royal  Military  Schools,  with  the  proving  machine^ 
at  the  dockyard,  Woolwich;)  that  by  calculation  the  pressure  on  the  entire 
side  of  the  vat  was  70  tons;  and,  deducting  for  the  duty  done  by  the  bot' 
torn  and  sides,  there  would  be  a  pressure  of  6  tons  on  each  tie-rod,  sa^ 
posing  it  possible  to  insulate  each  rod,  but  the  side  being  made  rigid,  i 
was  not  possible  so  to  do;  that  the  tie-rods  were  equal  to  a  strain  of  2 
tons  only,  and  broke  with  6^,  as  shown  by  experiment;  that  after  tk 
bursting,  the  pressure  of  the  fluid  on  the  back  would  rapidly  diminisi), 
and  would  not  increase. 
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tfr.  Heather,  M.  A.  of  the  Royal  Militsuy  Academy,  Woolwich,  by  a 

rldng  model  proved  that,  if  any  fluid  issues  from  an  aperture  in  the 

(  of  a  vessel,  the  pressure  on  that  side  is  diminished,  being  consumed 

he  motion  of  the  fluid;  that  the  principle  of  hooking  ties  together  is 

mtially  bad,  in  consequenc^of  the  cross  strain  on  the  fibres  of  the  iron, 

he  amount  of  76  per  cent,  on  all  iron;  and  that  the  accident  occurred 

Mmaequence  of  the  insufficiency  of  the  iron  tie-rods^  as  regards  quality 

1  construction. 

ifr.  Davidson,  Civil  Engineer,  gave  evidence  in  confirmation  of  the 

>Te. 

Che  inquiry  lasted  nine  days,  and  the  arbitrator  gave  his  award  for  the 

aidant. 

Fhe  points  of  this  case  are  especially  interestmg  as  regards  the  common 

Ihod  of  hooking  ties  together,  thereby  causiBg  a  loss  of  strength,  and 

:  wide  discrepancy  between  the  experiments  performed  at  noottoich 

tkyard  and  by  the  ordinary  testing  machines  atjottndries. 

periments  made  at  H.  B,  M.  Doehyard^  WoolwUk^  with  Menti.  BramaJCi  Hydraulic 
PreM,  in  January,  1852,  showing  the  weakness  of  hooks. 

CoxxoH  EsreutH  Rouvd  Ib^v,  1  S-16  ivcass  BULXBTim. 
No.  1«— HiK^Led. 
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No.  2< — Straight  (same  piece). 
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No.  3.— Hooked  open  1}. 
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No.  4.— Straishft  (same  lueoe  as  No.  3). 
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S.  C.  Caowir  laoir,  I  3-16  iircBM  biaxitib. 


No.  6. — ^Hooked,  1(  open. 

Strain  of  5  tons,  opened  3-16 
6    «        «*        J 
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Nou  6. — Straight  (same  piece). 

Strain  of  15  tons,  no  effect 
«  17    «•        11-16  in  2  feet 

«  20    "     1  « 

M  22    '«     1}  •* 

26    <«     6}  ^ledoced 

to  }  diameter  and  broke. 
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No.  1. — Linked. 


Cwil  Engineering. 

Best  Mitrb  Ikov,  1|  ivcbss  siaxxtzb. 

No.  9.— Same  as  No.  7,  linked. 
Strain  of  15  tons,  stretched  |  in  3  ta. 


Strain  of  15  tons,  stretched  }  in  3  feet 
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No.  8. — Straight  (same  as  No.  7). 

Strain  of  23  tons,  stretched  3-16 
«  24    "        <*  7-16 

«  25    "        "  J  broke. 

Mr.  Wxbb's  Ineir,  1  3-16  ivchbs  diaxbtbb. 
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No.  10.^StraighL 
Strain  of  20  tons,  no  effiM^t 
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No.  11.— A  Double  Hook. 

Strain  of  2  tons,  1  hook  opened:  2d  hook. 
•»  2 1-16  **  none. 


(I 
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3  1-16 
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No.  12. 


Strain  of  2  tons,  no  eflect. 
"  3    *«     1-16  opened. 

«  4    «    3-16       « 

M  5     "     i  " 

a  6     **  IJ  " 
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Mr.  Towks'  laoir  Mitre,  roukd,  1  5-16. 


.  No.  13.-— Flat  £ye,  Hook,  and  Kej. 


Strain  of  8  tons,  no  opening. 
"        16    «    broke  at  angle. 

Iron.        Tens.        Iron.        Tons. 
NoU.—Ab  (1  5-16)2  :  16  ::  (1  3-16)2  :  13. 


No.  14. — Same  piece  straight 

Strain  of  30  tons,  stretched  1-16  in  10  in 
"  30i  «    broke. 

Tons.    Ton!- 
Note.  As  (1 6-16)2 :  (1 3-16)2  »  30 :  24  6-11 


Expefiments  with  the  Shibmarine  Telegraph,* 

On  Monday  last,  by  permission  of  the  Directors  of  the  Submarine  Tele- 
graph between  England  and  France,  a  series  of  interesting  experiment 
were  made  by  Mr.  Keid,  telegraph  engineer,  of  University  street,  London 
for  the  purpose  of  testing  a  pair  of  double-needle  instruments  and  tw 
new  batteries  which  he  had  constructed.  One  of  these  instruments  m 
placed  in  the  Company's  office  at  Dover,  and  the  other  in  the  Freod 
office  at  Calais,  with  a  battery  to  each.  Two  of  the  submarine  wires  w€ii 
then  connected  with  the  instruments,  and  put  in  circuit  with  the  batteries. 
The  length  of  the  submarine  cable  in  the  Channel  is  about  24  miles,  aod 
*  From  the  London  Mechanics'  Magazine,  for  March,  1868. 
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out  five  miles  of  land  telegraph  on  each  side,  making,  in  round*  num- 
ra,  a  circuit  of  68  miles.    The  battery  that  was  to  work  this  distance 
rmed  a  strong  contrast  to  the  present  battery  now  in  use,  the  length 
ing  only  4  inches  by  IJ  deep,  and  the  weight  1  lb.  5  oz,,  while  the 
i  common  battery  used  on  the  Hues  is  36  inches  long,  7J  inches  wide, 
inches  deep,  and  weighs  64  lbs.    Some  of  the  telegraph  clerks  in  the 
See  smiled  incredulously  when  Mr.  Reid  connected  the  miniature  bat- 
ry  with  the  instrument,  but  were  surprised  to  find  the  signals  to  and 
ym  Dover  and  Calais  quite  equal  to  the  signals  they  were  receiving 
om  their  former  batteries.   The  next  experiment  was  ror  the  purpose  of 
fsting  an  improvement  in  the  double-needle  instrument,  and  will  require 
le  utmost  stretch  of  faith  on  the  part  of  our  readers  to  believe.     It  was 
s  follows:     The  miniature  batteries  were  removed  from  the  instruments 
m  each  side  of  the  Channel,  and  a  piece  of  zinc,  three-fourths  of  an  inch 
jquare,  and  a  piece  of  silver  to  correspond,  were  then  introduced  into  the 
mouth  of  the  operator  at  the  office  in  Dover,  and  instructions  sent  to  do 
^he  same  at  Calais.     The  wires  attached  to  these  pieces  of  metal  were 
ien  connected  with  the  instruments,  and  by  this  simple  means,  and  by 
the  simplest  of  all  batteries,  the  telegraph  clerks  sent  several  messages  to 
wid  fro  from  England  to  France.     The  next  experiment  was  similar  to 
kis,  only  a  larger  piece  of  zinc  and  a  larger  piece  of  silver  were  intro- 
luced  into  the  mouth  of  the  operator.  The  result  was  an  improvement  of 
he  signals;  The  next  day,  March  2,  the  experiments  were  repeated  with 
he  same  success.  The  instruments  with  the  miniature  batteries  transmit- 
ed  all  the  commercial  messages,  price  of  stock,  funds,  &c.,  till  1  o'clock, 
'^hen  they  were  packed  up.  and  sent  to  London.     It  was  thought  that 
luring  these  operations  the  miniature  battery  would  become  exhausted; 
ntbe  reverse,  it  improved,  and  seemed  perfectly  to  maintain  its  charac- 
'Fi   From  these  experiments  we  may  conclude  a  new  revolution  is  in 
rogress  with  telegraphs  and  batteries.     They  will  become  more  simple, 
lore  easy  to  understand,  and  will  eventually  not  only  become  as  familiar 
'household  words,  but  familiar  and  useful  as  household  servants. 


I  Jlccouni  of  the  Progress  made  in  the  Drainage  ofHaarbm  Meer  during 

the  last  year.    ByT.  Graingek,  C.  E.* 

This  short  paper,  in  continuation  of  Mr..  GraingerV  description  of  the 
inas^e  of  Haarlem  Meer,  in  North  Holland,  was  read  by  the  Secretary. 
er  describing  the  difficulties  to  be  encountered  in  the  prosecution  of 
(  ^eat  undertaking,  from  the  size  of  the  lake,  and  prmcipally  from 
circumstance  that  its  level,  even  at  the  surface,  was  considerably  be- 
'  that  of  the  sea,  9o  that  the  whole  of  the  water  had  to  be  raised  to  such 
eight  as  would  enable  it  to  reach  the  sea  by  its  own  gravity,  Mr. 
linger*  allud)ed,  in  general  terms,  to  the  Tarious  worics^  undertaken  to 
!Ct  the  object  in  view,  such  a»  the  canal,  33  miles  long,  124  to  147 
:  in  width,  and  10  feet  in  depth,  with  which  the  lake  had  been  sur- 
nded  to>  convey  the  pumped-up  water  to  the  sea — to  receive  the  drain- 
i  of  the  district — and  to  maintain  the  internal  water  communication 

*  From  dM  Londflii  Ci^  Engineer  and  Architect's  Jramal,  April,  186S, 
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previously  afforded  by  tbe  lake  itself — ^and  also  to  the  three  gigantic 
steam  engines,  360  horse  power  each,  erected  at  different  points  of  the        \ 
hike,  giving  motion  to  27  pumps,  wbkh  raise  186  tons  of  water  at  each         ^ 
stroke.     The  canal  and  all  the  other  preliminaiy  works  haying  been  com- 
pleted, the  pumping  was  commenced  in  May,  1848,  from  which  date  to 
30th  April,  1851,  the  lake  had  been  lowered  7  feet  3  inches,  which  was 
the  state  of  matters  when  the  subject  was  last  brought  before  tbe  Society. 
During  the  months  of  May,  June,  July,  August,  September,  and  October, 
Teiy  satisfactory  progress  was  made,  notwithstanding  that  a  coosiderable=s= 
quantity  of  rain  fe)l  in  August  and  September,  the  level  reached  at  the  e  '      ^ 
of  October  bemg  9  feet  7-74  inches  below  the  ordinal  -surface,  or  at 
average  rate  of  4*79  inches  per  month.    In  Novemt)er-a  great  quantity  o 
rain  and  snow  fell,  raising  the  level  4tbout  4  inches;  and  in  December  th^ 
weather  was  still  unfavorable,  so  that  at  the  end  of  that  month  the  lev 
stood  at  9  feet  5*58  inches  below  the  original  surface,  or  a  total  emn  8in< 
April  30th  of  2  feet  2*58  inches,  or  3*32  inches  per  month.     This 
gress  may  appear  to  be  inconsiderable;  but,  when  it  is  recollected  thai 
mt  lowering  of  the  lake  one  inch  involves  the  raising  of  upwards  of  fou 
millions  of  tons  of  water,  and  allowing  for  the  rain  and  snow  fiiUing  durin; 
these  eight  months,  there  could  not  have  been  less  than  186,000,000  to 
of  water  pumped  up  during  that  period,  the  performance  will  sippeargrea.'S 
indeed.    To  give  a  better  idea  of  this,  it  was  stated  that  186,000,000 
tons  is  equal  to  a  mass  of  solid  rock  one  mile  square  and  100  feet  hig^  9 
allowing  15  cubic  feet  to  a  ton.    The  average  progress  has  been  less  lasT 
year  than  what  it  was  in  the  preceding  one;  but  this  is  read^  accounted 
for  by  the  increased  lift  of  the  pumps,  and  by  the  difficult  of  foHuing  the 
channels  which  lead  the  water  to  them.    At  the  commencement  of  these 
operations,  the  average  depth  of  the  lake  was  13  feet  1*44  indies,  and  as 
9  feet  5-58  inches  have  been  pumped  out,  diere  only  remained  at  the 
end  of  December  last  an  average  depth  of  3  feet  7-786  inches.    Ittf 
fherefore  trusted  that  the  drainage  will  be  completed,  if  not  in  the  autumn 
of  this  year,  at  least  in  the  summer  of  1853.  A  paragraph  has  been  fgoHag  the 
round  of  the  newspapers  about  disastrous  accidents  to  the  boilers,  wliidi 
will  delay  the  completion  of  the  works  for  two  or  three  years.    It  iras 
stated  that  there  were  no  grounds  for  such  rumors,  as  the  official  report 
for  January,  which  Mr.  Gramger  had  received,  mentioned  thatthe  boilers 
of  only  one  of  the  engines  (the  Lynden)  were  out  of  repair,  and  that  it 
was  expected  that  these  would  be  repaired  by  February;  so  thai,  by  this 
time,  it  is  hoped  that  the  whole  of  the  engines  are  again  at  work. — Ppk. 
Boy.  Scot.  Soc.  .OrUy  Mardi  8, 1852. 


AMERICAN   PATENTS. 


Hit  of  American  PatenU  which  isiued  from  April  %th  U  Jiprii  Vnh^  IBSSt^  {kuk- 
§ive^  with  ExempHficationa  by  Chuuuis  M«  Ksllsb^  UUe  Chief  Egmmintr  9J 
Pafent$  in  the  U.  8.  Patent  Office. 

I.  For  an  Improoed  Lotks  Albert  Bettelej,  BoitoB,  MMtichQiBtti»  April  6. 

C/aim.— «What  I  claim  aa  mj  inrention  ia,  lat,  Holding  Oa  tamUm  ngidlf,  ao  ttit 
thej  cannot  be  mo¥ed  when  the  kejhole  ia  ezpoeed,  bj  meoM  of  a  cam  plaeid  oo  tk 
Mome  ahait  with  the  cam  which  movea  the  bolt. 
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'^t  I  claim  wo  arranging  the  tumblera  with  the  key,  that  the  tumblera  will  fonn  them- 
v«s  into  the  right  poeition,  so  that  the  bolt  can  be  withdrawn,  by  dropping  by  their  own 
ight,  or  being  preMed  by  springs  upon  the  key,  as  herein  above  described." 


For  Improvements  in  Saw  Mills;  William  C.  Bronson,  Erwin,  New  York,  April  6. 

Claim, — **  What  I  claim  as  my  invention  is,  the  constraction  of  a  saw  frame  or  gate  of 

!tal  tubes,  constituting  the  guides  as  well  as  iht  uprights  of  said  frame,  and  cross  pieces 

heads  united  to  said  uprights,  in  the  manner  set  forth. 

''I  siso  claim  the  arrangement  of  the  cross  hooked  bar  and  hooks  on  the  ends  of  the 

Hn,  in  combination  with  the  sustaining  side  bars  and  upper  open  plate,  for  the  purpose 

d  in  the  manner  substantially  set  forth  in  the  foregoing  specification  and  accompanying 

awings." 

For  Improvements  in  ginning  Bait  for  Catching  Fiskf  John  T.  Buel,  Whitehall, 
New  York,  April  6. 

Claim. — ^"Having  thus  described  my  improved  revolving  fish  or  fly,  I  wish  it  to  be  dis- 
ictlj  understood  that  I  do  not  claim  what  is  called  a  8po«n,  minner,  or  the  common  fly, 
I  tfaieae  having  been  used  before;  but  what  I  d»  claim  as  new  as,  Ist,  CoBstmcting  a  bait 
til  an  air-tight  chamber,  which  chamber  is  provided  vrith  an  aperture  or  apertures  for 
B  admission  of  air  when  fishing  light,  near  or  on  the  sur&ce  of  the  water,  and  for  the 
miaaion  of  water  when  it  is  deurcd  to  fish  deep  under  the  sur&ce  of  the  water,  substan- 
ily  as  described. 

''id,  I  do  not  claim  passing  the  line  loosely  through  a  eoA.  or  float,  that  the  float  may 
99m  .freely  upon  the  line;  neither  do  I  claim  attaching  a  spinning  bait  to  the  line  by 
Sana  of  a  swivel;  but  what  I  do  claim  is,  passing  the  line  through  a  tube  in  the  body  of 
ipinning  bait,  in  the  manner  substantially  as  described,  to  enable  the  bait  to  twirl  freely 
imont  twisting  the  line." 

For  an  Improvtmenl  in  Stone  Cutting  Maeiines;  John  W«  Cochran,  Williamsburg, 
Kew  York,  April  6. 

Claim, — ''What  I  claim  as  my  invention  is,  1st,  Gutter  jaws  or  their  equivalent,  com- 
nad  with  and  carrying  a  cutter  across  the  stone,  in  the  segment  of  a  circle,  the  cutter 
nig  so  let  that  the  part  of  its  periphery  in  contact  with  the  stone,  when  cutting,  inclines 
WBxda,  and  the  part  of  the  periphery  opposite  thereto,  from  the  axis  or  centre  of  motion 
'tha  cutter  jaws,  for  the  purpose  set  forth. 

*'2d.  The  application  of  revolving  cuttera  to  dfessing  stone,  moving  and  cutting  in  a 
irred  line  across  the  stone,  and  on  a  convex  edge  of  the  undressed  portion  of  the  surface 
ffmad  by  the  line  of  cut,  and  cutting  taivards  the  centre  oi  mation  of  the  cuttera  in  such 
irvied  line. 

*^2dt  The  combination  of  a  rock  shaft  with  cutter  jaws,  la  cany  the  cuttera  over  and 
Mr  fi^om  the  undreased  portion  of  the  stona,  substantially  as  described  and  for  the  pur- 
HHaaetforth. 

''itb.  The  combinatiDn  of  the  rock  shaft,  guide  table,  and  friction  rollers,  and  their 
lomlaata,  substantially  as  desciibad  and  for  the  purpose  set  forth. 
HMki,  The  combination  of  the  rock  shaft  and  aam  and  roller,  to  produce  the  rocking  or 
amMing  motion,  substantially  as  described." 


.  For  an  Apparatus  for  Chsing  Doors^  Minard  Thunton  Cooper,  Ballston  Spa,  New 
York,  April  6. 

Claims — *'What  I  claim  as  my  invention  i%  the  combination  of  the  heavy  roller  upon 
librating  arm  with  the  turning  railway  or  inclined  plane,,  the  former  attached  to  the 
oar,  and  the  latter  to  the  casing,  and  the  wfaola  operating  substantially  in  the  manner  and 
V  the  porpoae  herein  described." 

^  For  an  Improvement  in  Horse  CoUarsp  Heiny  B^  Latham,  Honlington,  New  York, 
April  6. 

Claim. — ^lat,  I  elaim  tha  spring  9,  and  ataplea  10»  to  connact  the  upper  enda  of  the 
■aoi^  «a  dflfoiwdind  diown. 
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"2d,  I  claim  so  constructing  and  fitting  the  collar  and  hame,  that 'the  hame  shall  work 
or  slide  on  the  collar  by  any  jerk  or  lurching  of  the  harness,  for  the  purpose  of  relieTJng; 
the  animal;  said  collar  and  bame  being  fitted  with  the  rivets  I  find  2,  or  their  equivaleoU, 
to  allow  the  one  to  slide  on  the  other,  and  being  connected  by  the  bolts  5,  or  their  equivai- 
lents,  as  described  and  shown." 


7.  For  an  Improved  Method  of  Attaching  Roses  for  Knobs  to  DoorSy  ^e,;  Nathan  Mat- 
thews, Assignor  to  Richard  Edwards,  David  A  Morris,  and  Nathan  Matthews,  Pitts- 
burg, Pennsylvania,  April  6. 

Claim. — "I  do  not  claim  the  mere  employment  of  a  dovetail  joint,  for  securing  the 
circle  plate  in  its  place;  but  I  claim  as  new  the  combination,  substantially  as  described,  oX 
the  circle  plate,  having  dovetails  on  its  inner  face,  the  dovetails,  which  are  fast  on  the  door 
or  other  object,  and  the  shank  or  socket  of  the  knob,  or  what  is  equivalent,  any  spindle  or 
shall,  attached  to  the  knob  or  handle." 


8.  For  an  Improvement  in   Coat  Forms;  William  B.  Olds,  Mcriden,  Connecticot, 
AprU  6. 

Claim, — "What  I  claim  as  my  invention  is,  the  bow,C,'6Bbstantiat]y  as  described,  sus- 
pended by  a  shank  at  a  point  distant  horizontally  from  its  vertex,  on  a  pivot  or  its  equivm.-> 
lent,  which  is  stationary  in  a  bracket,  or  any  suitable  standard  or  pendant,  so  placed  or 
constructed  as  to  allow  the  bow  to  tum  jround  in-  any  direction,  as  and  for  the  purposes 
herein  set  forth." 


9.  For  an  Improvement  in  Moth  TVaps  to  Bee  Hives;  Ebenezer  W.  Phelps,  Newarlc, 

Ohio,  April  6. 

Claim, — "I  claim  the  peculiar  construction  of  the  moth  trap  as  herein  described,  com- 
posed of  a  slide,  having  the  centre  groove  and  two  side  grooves,  and  the  metallic  hinged 
cover,  arranged  all  as  set  forth  in  the  specification." 

10.  For  an   Improvement  in  Buttons,  Studs,  Sfc,;  David  Rait,  City  of  New  York, 

April  6. 

Claim, — ^''What  I  claim  as  my  invention  is,  making  a  stud,  button,  or>  other  similar 
fastening  or  article  of  jewclleiy,  in  two  parts,  one  part  carrying  a  tube,  and  the  other  part 
with  two  snap  springs,  operating  in  the  manner  substantially  as  set  forth." 

11.  For  an  Improvement  in  Smut  Machines;  Daniel  Shaw,  Cheshire,  Ohio,  April  6. 

"The  nature  of  my  invention  consiiAs  in  an  improvement,  by  whicl^  the  light  grain  and 
cheat  is  perfectly  and  efifectually  separated  firom  the  smut,  dust,  chafif,  and  other  impuritis. 
at  one  single  operation." 

-  Claim, — "Having  thus  fully  described  the  construction  and  openrtion  af  my  combM 
smut  and  grain  separator,  what  I  claim  therein  as  new  is,  the  ofiset,  that  is  to  say,  en- 
larging the  space  of  the  hollow  trunk  on  the  opposite  side  thereof  firom  that  at  whkh  the 
grain  is  admitted,  in  combination  with  the  screen  e,  spout/,  and  the  passage  and  vahre  j^« 
for  taking  the- dust,  Ac,  into  the  fan  case,  whereby  the  cheat  and  light  grain,  which  will 
pass  up  the  spout,  with  the  impurities,  is  efifectually  separated,  and  delivered  thnm^tke 
spout/,  substantially  as  herein  fully  set  forth." 

12.  For  an  Improved  Harpoon;  J.  D.  B.  Stillman,  City  of  New  York,.  April  ^. 

Claim. — "I  do  not  daim  making  the  flukes  separate  firom  the  point,  or  causing  the  latter 
to  enter  deeper  than  the  former  into  the  body  of  the  whale;,  but  what  I  do  claim  as  my 
invention  is,  the  combination  of  the  sliding  and  unlatching  flukes  with,  the  lanoe,  and  tbs 
lines,  or  their  equivalents,  by  means  of  which  the  point  is  driven  deeper  by  the  dnf  tf 
traction  on  the  Ihie,  substantially  in  the  manner  herein  described." 

13.  For  Improved  Mechanism  for  Attuating  an  Adjustubk  EeeentHci  Matthew  Stubbi, 

Cincinnati,  Ohio,  April  6. 

C/tiam«-^"Having  thus  described  the  natture  of  my  improyemtets  in  the  Tahe  gen^ 
ofgteam  engiaeB,  I  wish  it  to  be  understood  that  I  make  no  claim  to  an  adgnalible  dieevti 
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of  ft'icrew  in  this  connexion;  bat  what  I  claim  herein  as  new  are,  the  herein 
I  dericei  for  the  adjustment  of  an  eccentric  sheeye,  that  is  to  say,  the  sheeve  stock , 
■o  as  to  traTerse  a  bed-plate  at  right  an'gies  to  the  shaft  or  axle,  and  operated  by 
Mr  through  the  medium  of  suitable  levers,  and  yoke,  connected  with  a  sliding 
mn  which  projects  a  rack,  which  gears  into  a  pinion  upon  the  screw,  which  actu- 
dieeve;  and  this  I  claim,  whether  or  not  the  same  be  combined  with  the  vibrating 
■hifUng  pin,  as  herein  represented^  for  variation  of  the  throw.*' 


an  Improvement  in  Grain  Separators;  John  Thompson,  Chili,  New  York, 
il6. 

\» — **Having  thus  fully  described  my  improved  threshing  machine,  what  I  claim 
m  new  is,  the  novel  arrangement  for  separating  the  grain  from  the  straw,  by  which 
provided  with  teeth  have  a  rotary  and  lateral  motion,  said  motion  produced  sub- 
r  as  described,  or  in  any  equivalent  manner,  in  combination  with  the  inclined 
ereby,  by  their  combined  action,  the  grain  is  perfectly  and  rapidly  separated  from 
T,  operating  in  the  manner  and  for  the  purpose  herein  fully  set  forth." 


an  Improvement  in  Boot  Jacks:  Sardis  Thomson,  Hartsville,  Massachusetts, 
il6. 

{^-"''Having  thus  described  my  invention,  what  I  claim  as  new  is,  1st,  The  heel 
.nd  stirrup,  in  combination  with  the  lever,  to  draw  the  stirrup  over  and  hold  the 
B  boot,  in  the  manner  and  for  the  purpose  set  forth. 

claim  the  movable  heel  gripper,  in  combination-  with  the  connecting  rod  and 
tonstructcd  and  operating  substantially  the  same  as  described  and  represented." 

in  Improvement  in  Seed  Planters;  Jesse  Umiy,  Wilmington,  Delaware,  April  6. 

(i — ^'Having  thus  fully  described  my  improved  machinery  for  seeding,  what  I 

siein  is,  the  jointed  tooth  attached  to  the  beam,  as  shown  in  fig.  7,  in  combination 

■wiveling  bifurcated  spout,  to  direct  the  corn  as  above  specified,  for  ribbed  seeding. 

)  claim  the  combination  and  arrangement  of  the  counter  with  the  clutch,  as  de- 

K>  that  the  counting  shall  stop  when  the  seed  is  net  delivered. 

I  claim  the  finger  register  and  its  appurtenances,  as  above  described,  for  regulating 

tity  of  seed  delivered. 

»  daim,  in  combination  with  the  seeding  apparatus,  the  pulverizer,  for  guano,  dcc.» 

«d  and  arranged  as  set  forth." 


Impr&vements  in  Rails  and  Car  Wheels;  John  Valentine,  City  of  New  York, 
U6. 

avention  consists  in  a  new  and  improved  method  of  constructing  wooden  rail- 
d  carnages  adapted  to  run  upon  the  same.^ 

^ — **What  I  claim,  therefore,  as  my  invention  is,  the  guide  wheels,  in  combination 
imil,  constracted  as  described,  and  the  carriage;  said  wheels  having  their  circum- 
beveled,  so  as  to  expose  two  surfaces  to  roll  upon;  one  to  project  against  the  side 
il,  and  the  other  to  come  in  action  upon  the  surface  of  the  inner  strip  forming 
le  chair,  when  the  guide  wheels  become  burthen  wheels,  as  described;  the  whole 
latructed  and  operating  substantially  ia  the  manner  herein  set  fortlk" 

•n  Improvement  in  Cultivators;  T.  J.  BaH  and  John  Post,  Pittsfield,  I^chigan, 
U6. 

i« — ^^What  we  claim  as  our  invention  is,  the  construction  of  the  long  metallic 
bladea  on  the  after  part  of  the  machine,  ibr  cutting  the  sods  a^d  lamps,  and  pul- 
Ihe  ground,  as  set  forth." 


hmpTwements  in  Drop  Punches;  Solomon  Andrews,  Perth  Amboy,  New  Jersey, 

a  13. 

utnre  of  mj  invention  consists  in  the  peculiar  constmction  of  the  drop  punch 
node  of  lifting  and  discharging  it." 
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Claim, — ''I  do  not  claim  constructing  the  hammer  with  a  long^  stem,  and  makiAg  tbe 
tame  serve  as  guides;  but  I  claim  as  my  invention,  the  hammer  or  drop,  provided  at  the 
same  time  with  a  stem  to  serve  as  one  of  its  guides,  and  one  guide  on  each  aide,  at  or 
near  its  lower  end,  substantially  as  herein  specified. 

**I  also  claim  as  my  invention,  the  manner  of  lifting  and  discharging  the  hMDmer,  or 
drop,  by  means  of  the  cogs  in  its  stem,  and  the  pinion  operating  therein;  the  &il  of  the 
hammer  or  drop,  bringing  the  said  pinion  into  gear  with  the  motive  power,  and  its  upward 
motion  releasing  or  discharging  it  threfrom,  at  any  given  point,  substantially  as  hereiik 
described." 


20.  For  Improvements  in  Hinges;  William  Baker,  Utica,  New  York,  Apdl  13^ 

Claims— "I  do  not  claim  as  new,  simply  constructing  the  window  blind  hinge,  with  il 
Bcrew  plates  so  arranged  as  to  be  secured  to  ^e  back  of  the  blin<i  and  the  outside  of  tho 
window  casing;  but  I  claim  the  bridge  or  inclined  plane  at  the  base  of  the  pin^  and  th^ 
corresponding  elongation  of  the  eye,  operating  upoi»  and  in  connexion  vdth  the  hoolc 
and  catch  attached  and  connected  in.  the  manner  described;  the  whole  forming  a  fi&steningg', 
and  the  mode  of  operating  the  same;  the  fastening  taking  hold  o(,  and  polling  directly 
upon  the  window  casing  and  the  blind,  and  thus  relieving  the  hinge  as  described. 
^   "I  claim  the  use  of  the  bridge,  or  inclined  plane,  at  the  base  of  the  pin,  a&d  the  eloogSf- 
tion  of  the  eye  as  described,  for  disengaging  the  blind  fastening  independent  of  its  con* 
ncxion  with  my  fastening,  as  above  described,  and  whether  the  fastening  is  connected  with 
Uie  hinge  or  not;  the  whole  being,  constructed  and  arranged  sobstanftially  in  the  manner 
above  set  forth." 


21.  For  an  Improvement  in  Machines  for  Ton ffuing- Boards  r  Saaseoi  Crosby  dcHeaij 
D.  Edgecomb,  Assignors  to  Ransom  Crosby  Jr.,  City  of  New  York,  April  13. 

Claim, — ^*'Having  thus  fully  described  our  apparatus,  what  wa  claim  therein  as  new  iSftk 
arrangement  of  two  sets  of  stationary  vibrating  cutters  for  tonguin^  boards  in  sepante 
stocks,  substantially  as  bereia  described,  with  a  space  between  them  for  the  escajpe  of 
shavings,  the  sides  of  the  stock  being  substantially  parallel  to  the  face  of  the  board  lod 
each  other,  and  the  surfaces  of  their  soles  being  substantially  perpendicular  thereto,  tbe 
plane  irons  being  inclined  in  the  usual  way,  to  the  soles  and  backs  of  the  stocks  and  the 
cutters,  in  their  length,  being  substantially  parallel  to  the  sides  thereof  We  are  smn 
that  two  sets  of  cutters,  in  separaite  stocks,  have  been  differently  arranged  and  for  tn 
analogous  purpose,  and  we  therefore  do  not  claim:  tbem,  except  in  the  arrangement  ami 
l)osition,  substantially  as  above  described.'' 


22.  For  Improvements  in  the  MetSod  of  Welding  &eel,  Sfc,,  to  Cast  Lnmt  Mtik  Fiikr 
and  John  H.  Nonis,  Trenton,  New  Jersey,  April  13. 

Claim* — ^'Having  thus  described  our  improved  apparatus  for  the  manufiteture  of  aitidct 
of  cast  iron,  with  steel  or  wrought  iron  welded  theretov  what  we  claim  as  our  inveatioDik 
first,  the  metal  box  or  firame  for  sustaining  the  steel  in  place,  and  forming  the  cellbdovit; 
and,  secondly,  securing  the  steel  in  place  by  means  of  the  damps,  in  the  mannur  absvt 
described." 


23.  For  Improvements  in  SKlls  for  Curvilinear  Sawing;  Jamee  Hmnilton,  Cftf  if  lf«v 
York,  April  13;  patented  in  England,  June  1,  1848. 

"The  invention,  consists,  first,  of  means  of  supporting  timber,  when  being  cut  to  TariiOi 
Bevels^. 

"Secondly,  The  invention  consists  of  checks,  or  apparatus,  for  holding  timber  at  tin 
endk,  when  being  cut  or  sided,  and  in  supporting  such  chucks. 

"Lastly,  The  invention  consists  of  impro«  ements  in  apparatus  for  indicating  tha  kt» 
tions  or  bevels  to  which  timber  is  to  be  out.** 

Claim, — "What  I  claim  as  my  invention  is,  connecting  the  supporting  roller  withtbe 
lever  which  forces  it  up  against  the  under  side  of  the  log,  by  means  of  a.  joint  and  a  mt 
ment  slot,  and  securing  bolt,  or  the  equivalents  thereof,  substantially  as  specifiedt  ^  ^ 
the  said  roller  can  be  inclined  in  any  desired  direction  from  a  horizontal  line,  to  wA  thi 
inclination  of  the  underside  of  the  log,  and  there  secured,  to  give  efficient  topport^aiirt 
forth. 


m  CKtendiMg  the  chacks  for  rapporting  the  ends  of  cmred  logs  below  the 
hUrkt,  ■•  that  the  ends  of  such  logs  in  siding  maj  be  supported  below  the 
»  head  and  tail  blocks,  to  bring  the  upper  curved  part  within  the  range  of 
I  Mw,  substantially  as  specified,  when  this  is  combined  with  the  middle  sup- 
a  tiH^ich  the  lower  part  of  the  chucks  rest,  and  by  which  they  are  supported 
leration,  as  set  forth. 

l^y  in  the  method  of  indicating  the  berels  and  keeping  the  log  to  them  as 
iv*d,  I  cUim  the  index  hand,  whose  axis  of  motion  is  in  a  line,  or  nearly  so, 
I  of  rotation  of  the  log,  substantially  as  specified,  in  combination  with  either 
v«n»  which  have  the  same  axis  of  motion  as  the  index  hand,  and  the  adjust' 
■f  inclined  ways,  substantially  as  specified,  so  that  as  the  carriage  advances 
the  passage  of  the  side  lever  (whether  on  one  side  or  the  other,)  on  the  in- 
set to  the  required  bevel,  will  shift  the  index  hand  and  indicate  the  true  bevel, 
I  •perator  to  turn  the  log  to  correspond,  as  set  forth." 


rovementt  in  Machinery  for  Making  CoiJuf  Jamea  Hamilton,  City  of  New 
kpril  13. 

"Having  thas  specified  the  varioas  parts  of  my  invention,  and  the  manner  of 
•ad  using  the  same,  what  I  claim  as  my  invention  is  as  follows,  viz:  The 
99  staves  from  one  block,  by  means  of  two  saws,  which  in  succession  enter 
rt,  then,  in  succession,  diverge  in  opposite  directions,  and  finally  converge  and 
ha  same  kerf,  substantially  as  specified,  the  two  saws  being  mounted  substan- 
eified,  so  that  they  can  bo  moved  laterally  in  opposite  directions,  in  combina- 
B  templates  or  their  equivalents,  for  giving  the  required  lateral  motions  to  the 
Uock  of  wood  is  moved  forward  towards  the  saws,  substantially  as  specified; 
inery  for  boring  holes  for  dowel  pins,  I  claim  the  arrangement  of  the  mandrels 
<  bits  on  separate  slides,  to  admit  of  varying  their  distance  apart,  substantially 
in  combination  with  the  reversible  fence  or  gauge,  hung  to  a  rock-shaft, 
a  slide  between  the  mandrels,  and  provided  with  the  means  of  adjustment, 
f  as  specified,  by  means  of  which  the  bits  can  be  set  at  pleasure,  to  bore  the 
'  desired  distance  apart,  and  on  the  two  edges,  to  correspond,  the  distance  being 
1  the  same  end,  with  the  view  to  economize  timber,  as  specified, 
aachinery  for  jointing  staves,  I  claim,  in  combination  with  the  circular  saw, 
fed  carriage,  which  is  governed  by  guides,  to  determine  the  form  to  be  given, 
1,  the  employment  of  the  gauging  apparatus  to  determine  the  quantity  of  stuff 
if  and  the  gauge  piece  with  its  two  points,  and  made  adjustable  on  the  carriage, 
f  as  specified,  by  means  of  which  combination,  the  quantity  of  stuff  to  be  cut 
each  edge,  is  regulated  to  prevent  waste,  and  an  equal  width  of  the  two  ends 
lan  cutting  the  second  edge,  as  set  forth. 

aachine  for  sotting  up  the  staves  and  driving  on  the  hoops,  I  claim  the  spring 
d  to  the  weight  or  head  on  the  sliding  shaft,  or  the  equivalents  thereof,  the 
cing  formed  with  lips  inside  to  support  the  hoop  whilst  setting  up  the  staves, 
,  when  the  said  arms  are  combined  with  the  cam  plate,  or  the  equivalent  there- 
)OTpose  of  liberating  the  arms  from  the  hoop,  that  they  may  be  employed  for 
the  hoop,  substantially  as  specified. 

lally,  in  the  machinery  for  turning  the  heads,  I  claim,  in  combination  with  the 
fev  receiving  the  head,  and  the  clamping  piece  for  clamping  it  against  the  chuck, 
|y  aa  specified,  or  the  equivalents  thereof,  the  employment  of  the  jaws,  operated 
or  thdr  equivalents,  for  the  purpose  of  forcing  together  the  diflerent  pieces  con- 
m  head,  preparatoiy  to  clamping  them  on  the  chuck  and  taming  the  head,  sub- 
id  Ibr  the  purpose  specified." 


tprovementM  in  Looms  for  Weaving  Figured  Fahriest  Barton  H.  Jenks, 
■burgh,  and  Kobert  Bums  Goodyer,  Philadelphia,  Asaignors  to  Barton  H.  Jenks, 
Anrg^  Pennsylvania,  April  18. 

-^nVhat  we  claim  as  our  invention  is,  1st,  The  method  of  moving  both  picker 
Ipom  simnltaneoualjr  and  at  each  beat  of  the  lay  by  the  mechanism  herein  de- 
tlM  eqoivallht  thereof,  whereby  a  shuttle  may  be  tlurown  from  either  side  of  the 
eh  beat  of  the  lay,  and  the  momentum  of  the  picker  motion  at  one  side  of  the 
iBtarbalanced  by  that  of  the  other  picker  motion  at  the  opposite  lidA  oC  thA 
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loom,  tbo  mechanism  operating  in  such  manner,  that  both  the  pickers  tfre  free  'to  tetml 
to  the  outer  ends  of  the  shuttle  boxes,  the  instant  the  shuttle  is  thrown,  sabstantitUj  u 
specified. 

''2d,  The  combination  of  the  pattern  wheel  U,  arm  W,  doubled  armed  lever  R,  ero» 
head  M,  and  stop  L,  operating  substantially  as  herein  set  forth,  to  efiect  the  shifting  of  the 
shuttle  boxes,  as  herein  set  forth. 

'*3d,  The  combination  of  the  forked  marches,  redprocating  levers,  pattern  drum  and 
evening  pin,  substantially  as  herein  set  forth,  to  effect  the  working  of  thA  heddles  from 
the  shed,  as  herein  set  forth. 

''4th,  The  combination  of  the  supplementary  arms  on  the  cam  shaft  and  pins  upon  the 
star  wheel,  or  the  equivalent  thereof,  operating  substantially  as  herein  set  forth,  to  vaiy 
the  number  of  changes  of  which  the  heddle  mechanism  is  susceptible. 

"5th,  The  combination  of  a  fork  and  grid  motion  for  e£fecting  the  -stopping  of  tbe 
loom,  when  the  weft  thread  breaks,  as  the  shuttle  is  moving  towards  one  side  of  the  loom 
with  the  shifting  plate  lever,  operating  substantially  as  described,  for  preventing  the  loom 
from  being  stopped  by  the  fork  and  g^rid  motion,  when  the  shuttle  is  thrown  towards  the 
side  of  the  loom  further  therefrom. 

"6th,  The  combination  of  the  long  rock  shaft  on  the  lay,  with  its  arms,  toes  and  levers, 
and  of  the  chain  lever  and  chain,  with  the  breast  beam  lever,  or  the  equivalents  thereoll 
operating  substantially  as  described,  to  effect  the  stopping,  of  the  loom  when  the  shuttle  ii 
not  in  its  proper  i^uttle  box,  at  the  time  the  Uy  is  beating  up,  and  alao  whenever  tbe 
shuttle  has  not  been  ejected  from  its  box,  at  the  time  the  lay  is  completing  kf  back  stroke, 
as  herein  set  forth.** 


26.  For  Improvements  in  Reeling  Mctehines;  Silas  &  8imeon  Macys  Laurel,  Indiani, 
April  13. 

Claim, — "We  do  not  claim  to  have  invented  a  self-acting  stop  motion,  to  stop  the  mi* 
chine  when  a  given  length  of  yam  has  been  wound  upon  the  reel,  this  having  alreidy 
been  applied  to  machines  similar  to  ours;  but  what  we  do  claim  is,  constructing  and 
arranging  the  stop  motion  substantially  as  described,  so  that  by  adjusting  it,  the  length  of 
yam  wound  upon  the  reel  before  it  is  stopped  mi^  be  regulated  at  pleaaoze,  and  all  ths 
skeins  wound  under  the  same  adjustment  will  have  the  same  length." 


27.  For  Improvements  in  Sewing  Machines^  Isaac  M.  Singer,  City  lof  New  Torfc, 
April  13. 

Claim. — "Having  thus  fully  described  roy  additional  improvements,  what  I  dtim 
therein  as  new  is,  1st,  the  cut-off  friction  pad,  constructed  and  operating  substantially  io 
the  manner  and  for  the  purpose  set  forth. 

"I  also  claim  the  construction  and  arrangement  of  the  feeding  appmratnsy  as  above  de- 
scribed.^' 


28.  For  an  Improvement  in  Seed  Planters.-  B.  T.  Stowell  and  A.  Maieellus,  Waddam'f 

Grove,  Illinois,  April  18. 

Claim, — "What  we  claim  as  our  invention  is,  Ist,  the  application  of  the  dibbles,  46, 
constructed  and  arranged  as  described,  to  the  peripheries  of  the  wheel,  and  opentiBg  la 
the  manner  herein  set  forth. 

"We  also  claim  the  peculiar  arrangement  for  feeding  the  seed  to  the  hiUs»  r<mwili»g 
substantially  of  the  pistons  and  tubes,  regulated  by  the  coiled  springs  and  Imxa,  and 
operating  as  herein  set  forth." 

29.  For  an  Improvement  in  an  Instrument  for  Opening  Boxes;  George  C•T■ft,Wo^ 

oester,  Massachusetts,  April  13» 

Cistm^^^What  I  claim  as  my  invention  in  the  above  dtedribed  instrument  lor  opauag 
boxes  is,  the  tapering  score,  I, cut  in  both  jaws,  but  smaller  in  the  upper  one,  or  P,  ioeott- 
structed  that  when  both  jaws  are  driven  in  between  the  side  and  lid  of  a  box,  the  ponfii  it 
the  jaws  pass  on  each  side  of  the  nail,  which  will  be  griped  in  the  score,  I,  ao  Uiat  it  llw 
jaw,  F,  is  raised  to  take  up  the  lid,  it  will  draw  the  nail  out  of  the  side,  and  tlias  ntnat 
the  head  of  the  nail  from  being  drawn  through  the  lid  as  it  rises,  while  the  jaw»  G»  n^ 
vpoa  the  aide  of  the  box,  substantially  as  described. 
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^'Sd,  Is  the  tapering^  score,  I,  in  combination  with  the  peculiar  construction  and  arrange- 
Hit  of  the  jaws,  F  and  G,  the  latter  being  furnished  with  a  recess  at  H,  into  which  the 
doses,  in  die  manner  and  for  the  purposes  herein  set  forth." 


.  For  an  Improvement  in  Seed  Planters;  Francis  Yandoren,  Adrian,  Michigan, 
April  13. 

Cfaim. — -"^'Having  thus  fully  described  ray  improved  seeding  apparatus  and  cultivator, 
imt  I  claim  therein  as  new  is,  the  hollow  reversing  tooth,  constructed  in  the  manner  and 
'  the  purpose  set  forth." 

•  For  an  Improved  Oblique  Bucket  Paddle  Wheel/  George  S.  Weeks,  Oswego,  New 
Yozk,  April  13. 

Ciaim, — ^I  do  not  claim  placing  the  paddles  in  oblique  positions  to  the  axis  of  the 
beel,  as  this  has  been  done  before;  nor  do  I  claim  two  sets  of  paddles  inclining  obliquely 

opposite  directions,  and  all  at  the  same  distance  from  the  centre  of  the  wheel :  but  what 
So  claim  as  my  invention  is, -the  arrangement  of  two  series  of  adversely  inclining  oblique 
kddles,  one  within  the  other,  in  the  construction  of  steamboat  wheels,  substsntiaHy  as 
srein  set  forth." 


2.  For  an  Improvement  tn  the  Feed  Apparatus  of  Planing  MackintSf  Joel  Whitney, 
Winchester,  Massachusetts,  April  13. 

Claim./— ^l  do  not  claim  gearing  the  ford  rollers  with  each  other,  by  means  of  pairs  of 
lorable  pinions  connected  to  each  other  and  to  the  feed  rollers  by  links,  this  having  already 
sen  done,  for  the  purpose  of  giving  large  play  to  said  feed  rollers :  but  having  described 
ly  improvements,  what  I  claim  as  my  invention  is,  the  arrangement  by  which  the  upper 
i0d  roll  is  allowed  to  jrield  to  any  inequalities  in  the  board,  and  at  the  same  time  draw 
own  upon  the  surfiice,  to  which  it  has  yielded,  in  proportion  to  the  resistance  to  the  cut- 
ny  tools,  that  is,  connecting  the  fixed  diaft  with  the  vertical  sliding  bearings  of  the  upper 
»d  roll,  by  means  of  the  swinging  inclined  and  vertical  arms,  the  gears  on  the  fixed  shall 
permting  the  lower  feed  roll,  and  also  playing  into  the  gears  which  move  the  upper  feed 
>I1;  said  latter  gears  having  their  bearings  in  the  intersection  or  joint  of  the  said  arms,  the 
nmngement  being  substantially  as  herein  above  set  forth." 

13.  For  Improvements  in  Submarine  Augers/  Norman  Blake,  Ira,  New  York,  April  20. 

Claim* — ''Having  thus  described  my  invention,  what  I  claim  is,  forming  a  pod  auger 
Hth  a  hinge  joint,  E,  in  combination  with  connecting  wires,  substantially  in  the  manner 
ind  for  the  purposes  set  forth  and  shown." 

14.  For  an  ImprMement  in  Mattrasses;  Thomas  G.  Clinton,  Cindnn&iti,  Ohio,  April  20. 

Claims — ''Having  thus  complied  with  the  Patent  Laws  of  the  United  States,  in  the 
natter  of  my  discovery,  treated  at  length  in  the  specification  of  description  in  the  draw- 
ngs  annexed  thereto,  and  made  part  of  the  same,  what  I  claim  is,  the  use  of  the  hair  of 
lides  of  cattle,  treated  after  the  ipanner  o^  or  steeped  with  the  hides  of  cattle  in  the  lime- 
rate  of  a  tan-yard  or  dther  suitable  place,  as  described,  with  or  without  other  animal  or 
vgetable  matter,  treated  or  not  treated  conjointly  therevnth,  or  separately,  in  the  same 
rnj;  and  the  use  of  other  animal  or  vegetable  matter,  under  like  treatment  and  circnm- 
tenoea  as  described,  whether  used  conglomerately,  conjointly,  or  separately,  or  their  equi- 
ralants,  when  soch  animal  or  vegetable  matter  is  of  the  lunds.used  for  upholstering  or 
bsping  pQiposes,  in  the  articles  of  mattrasses,  ottomans,  cushions,  sleeping  sofiu,  sacking 
loCtoois,  or  analogous  articles,  whereby  a  fiew  result  is  attained,  viz:  an  article  obnoxious 
o  bed-bugs^  without  the  necessity  of  any  temporary  application  of  poisionous  mixtures 
hneto;  ^us  i|iimishingf  the  world  with  a  harmless  antidote  to  a  great  nuisance,  and 
ibcdishing  tha  aeoeaaity  for  a  great  peril  to  human  life  in  the  domiestic  drde.^' 


15.  For  an  Imprt/vtment  in    Winnowers:  Thomas  J.  Doyle>  WSnehester,  Virginia, 
AprQ  90. 

Clmi«— ^What  I  claim  as  my  inventioa  and  improveniHits  arCi  Ist,  in  oonibination 
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with  the  side  openings,  discharge  outlets,  or  passages,  o  o,  diagram,  E,  the  invention,  tii6, 
and  application  of  the  sliding  diaphragm,  with  doable  sloping  bottom,  p  p  p,  in  diagnm,E. 
This  diaphragm  bottom,  as  shown  and  used,  has  a  double  slope,  or  is  a  double  inclined 
plane  outward,  inclining  from  each  side  of  its  elevated  longitudinal  centre. 

''2d,  I  claim  the  use,  application,  and  arrangement  of  an  adjustable  or  sliding  chest  or 
smut  board,  as  shown  in  diagrams,  C  and  F,  and  the  same  also  in  combination  with  the 
top  screen,  No.  1,  with  side  apertures  or  outlets,  o  o,m»  shown  in  diagram,  E,  for  the  pur- 
pose as  herein  before  fully  specified." 

36.  For  a  Saah  Stopper  and  Fastenetf  Charles  C.  Felton,  Dedham,  Maseachnsetts*. 
Apnl20. 

Claim. — ^''I  <Io  not  claim  the  combination  of  a  rocking  or  vibrating  friction  plate,  a  lever  ^ 
flpring,  and  notched  plate,  as  they  are  arranged  in  the  drawings  of  the  patent  granted  to^ 
B.  8.  Hadaway;  but  as  I  dispense  entirely  with  a  lever  separate  from  the  rocking  frictim^ 
plate,  and  make  the  said  plate  to  operate  itself,  I  claim  my  improvement  of  combining  thes 
rocking  plate,  F,  and  lever,  in  one  single  piece,  and  extending  it  below  the  part  whicl^. 
rocks  on  the  part,  b,  of  the  notch  of  the  catch  plate,  all  essentially  in  manner  as  desnrihwluM 
whereby  I  greatly  simplify  the  construction  of  the  window  catch,  and  thereby  render  iti 
only  cheaper  in  construction,  but  less  liable  to  get  out  of  order." 


37.  For  an  Improvement  in  Protecting  Wheek  and  Azlu  of  Car»,  by  Inamng thim ^ 
A.  L.  Finch,  New  Britain,  Connecticut,  April  20. 

^'The  nature  of  my  invention  consists  in  the- employment  of  metallie  cylindrical  toboi 
and  casings,  in  which  the  axles  and  wheels  of  railroad  can  are  incased  and  aeenred,  and 
also  allowed  to  turn  freely.   The  object  efiected  by  this  invention  is,  die  prevention  of  the 
very  serious  consequenoee  which  ensue  from  the  accidents  so  often  occoiring  on  raiirosdi, 
occasioned  by  the  breaking  of  the  wheels  and  axles  of  rail  cars." 

Claims — ^Having  thus  fully  described  the  nature  and  application  of  my  imvention,wiiit 
I  claim  as  new  is,  incasing  the  axles  and  wheels  of  rail  cars  within  e  metelltc  casing,  sib* 
•tantially  as  and  for  the  pmrposes  herein  specified." 


38.  For  an  Improvement  in  tJie  Keys  of  Piano  Fortes,  Organs,  ^ci  William  P.  Ftn^ 
gangj  Albany,  New  York,  April  30. 

"^  Claim* — "I  claim  the  improvement  of  the  finger  keys  of  organs,  piano  fortes^  or  tny 
other  musical  instrument  played  in  a  similar  manner,  by  constructing  a  part  of  erfeiy  kqr 
in  such  a  manner,  that  when  in  position  on  the  key  board,  such  part  of  every  key  shall  be 
both  level  and  in  range  with  the  similar  parts  of  the  other  keys,  so  that  the  running  of  a 
finger  over  the  keys  of  the  wholo  chromatic  scale  on  the  key  board,  may  be  capable  of 
producing  similar  efiects  to  those  that  can  now  be  produced  by  a  similar  running  of  a  finger 
over  the  lower  range  of  keyrof  piano  fiirtes  as  now  ocHistnicted,  substantially  in  maBiier 
and  form  as  set  forth  in  the  above  spedfiatioB." 


89.  For  an  Improved  Capping  of  Serewsi  Charles  T.  GriOeyy  New  Haven,  Coimeeticoti 
April  20. 

''My  improvement  consists  in  tfie  combination  of  a  brass,  copper,  of  plsted  eap,  witt  in 
iron-wood  screw,  to  the  head  of  whidi  it  is  attached  as  heninafter  desaibed,  iki  nidi  nsB- 
ner  as  to  nnite  vrith  the  strength  and  comparative  cheapness  of  an  iron  screw,  mn«xleml 
appekrance  and  beauty,  when  inserted,  simiho'  and  in  all  respects  equal  to  that  of  seiewi 
made  wholly  of  brass,  copper,  or  plated  metal." 

Claim « — ''I  do  not  clann  as  my  invention  the  adaptation  simply  of  a  cap  of  sheet  mM 
to  the  particular  configuration  of  any  regular  or  irregular  form,  by  compression,  or  m  ivkit- 
ever  other  manner  the  same  may  be  produced;  but  what  I  do  clami  as  ray  invention  fi^  Ai 
attachment  of  a  brass,  copper,  or  other  suitable  metallic  cap,  to  and  in  combination  wilb 

.  an  iroB-wood  screw,  substantially  in  the  manner  and  bj  the  process  desotibed  in  tbs  fnt- 
going  specification,  (which  I  conceive  to  be  the  only  practicable  method  in  which  the  ism 
can  be  usefoUv  efiii^ed,)  whereby,  and  by  means  of  the  successive  operations  of  pandiiDff 
or  stampitig,  the  mdk  is  flnt  cot  through  the  shell,  and  then,  after  Dsing  adjutsd  ts  ilw 

gnofft  or  ioi  in  the  head  of  the  screwi  the  sides  thereof  an  dnven  down  iala  and  wJ^ 
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pre»s  closely  tgminst  the  sides  of  the  slot,  leaving  the  bottom  of  the  groove  or  slot  un* 
rrred,  so  that  the  cap,  when  closed  round  the  bead  of  the  screw,  will  preserve  its  hold,  with- 
t  liability  to  be  tamed  or  displaced  by  ihe  screw-driver,  which  works  upon  the  iron  surface 
the  bottom  of  the  slot,  and  against  the  covered  sides  thereof;  thereby  furnishing  to  the 
blic,  at  a  comparatively  small  cost,  a  wood  screw,  having  all  tlie  beauty  and  fmish  of  a 
mmm^  copper,  or  plated  screw,  in  combination  with  the  greatly  superior  strength  of  an  iron 
le.  The  invention  is  equally  applicable  to  steel  screws,  which  <uay  be  capped  in  a  similar 

L  For  an  Improvement  in  Machines  for  Drawing  Spikes;  Damel  Halite,  Hinsdale,  New 
York,  April  20. 

Olaun. — **Having  thus  explained  and  described  my  invention,  what  I  claim  is,  the  shackle, 
ith  the  arrangement  for  clasping  the  head  of  a  spike,  for  the  purpose  of  drawing  it  from 
le  crosa-tie  of  a  railroad  track,  in  combiBatioa  with  the  clevy  aad  the  lever,  substantially  aa 
•rcir.  before  described  and  set  forth." 


1.  For  an  Improvement  in  Apparatus  for  Raising  "Water;  N.  H.  Lebby,  Charleston, 

South  Carolina,  April  20. 

**Thc  nature  of  my  invention  consists  in  constructing  the  turbine  with  ribs  on  the  outer 
Lce  of  its  upper  disk,  which  ribs,  working  under  a  casci  to  the  wheel,  cause,  by  the  ccntri- 
igal  eflcct  produced  while  in  motion,  a  void  to  be  formed  at  or  about  the  centre,  the  ten- 
cncy  of  which  will  be  to  relievo  the  wheel  of  its  weight,  and  consequently  reduce  the 
inning  friction.*' 

Claim. — **\Vhat  I  claim  as  my  invention  is,  constructing  the  wheel  or  turbine  with  exte- 
or  ribs,  of  any  suitable  number,  size,  or  shape;  the  said  ribs  operating  in  combination  with 

cover  or  its  equivalent,  in  the  manner  and  for  the  purposes  substantially  as  set  forth/' 

2.  For  an  Improvement  in  Refrigerators s  Andrew  Maish,  Cincinnati,  Ohio,  April  20. 

Claim, — **I  am  aware  that  ice  safes  have  been  made  with  hollow  shelves  for  water,  but 
lese  are  practically  objectionable,  on  account  of  their  costliness,  cumbersomeness,  difii- 
alty  of  cleaning,  and  liability  to  twisting,  either  from  the  congelation  of  the  water,  in  the 
vent  of  the  discharge  becoming  choked,  or  from  the  hydrostatic  pressure:  but  what  I  claim 
herein  as  new  is,  the  application,  as  herein  described,  to  an  ice  safe  or  refrigerator,  of  a 
riroped,  convoluted,  or  corrugated  form,  to  the  shelves,  in  order  (in  addition  to  combining 
Crength  with  lightness  of  construction)  to  capacitate  them  for  the  collection,  retention, 
nd  discharge  of  the  water,  which  results  both  from  the  ice  and  from  the  atmospheric 
loisturc  within  the  case.*' 


3.  For  an  Improvement  in  Brick  Machines;  Jesse  Samuels,  AUentown,  Pennsyh-ania, 

April  SO. 

**My  invention  consists,  1st,  in  an  improved  feeding  arrangement,  by  which  the  desired 
amntity  of  clay  to  fill  the  moulds  can  be  regulated  to  a  nicety,  in  connexion  with  a 
liunger,  which  partially  condenses  the  clay  into  the  moulds  preparatory  to  pressing. 

^2d,  In  the  novel  device  or  arrangement  for  clamping,  removing  the  brick  from  the 
Boulds,  and  placing  them  on  a  platform  or  apron,  which  I  denominate  a  cariier.** 

Claims — ^Having  thus  fully  described  my  invention  and  the  manner  of  constructing 
be  same,  what  I  claim  therein  as  new  is,  the  manner  of  feeding  the  clay  to  the  moulds,  by 
leaxu  of  the  cutpoff,  in  the  hopper  case,  with  the  scraper,  for  heaping  the  clay  under 
tie  plunger,  in  connexion  with  the  plunger,  operated  aa  described,  for  partially  con- 
densing the  clay  into  the  moulds  preparatory  to  pressing,  substantially  as  described. 

^I  also  claim  the  carrier,  for  clamping  and  removing  the  brick  from  Uie  moulds,  consist- 
Bg  of  the  clamp,  and  back  plate,  for  clamping  the  brick,  and  the  spring,  and  tumbler 
haft  end  trigger,  or  their  equivalents,  arranged  substantially  as  described,  and  operated 
ipon  by  three  stationary  pins,  substantially  in  the  manner  and  for  the  purpose  herein 
ally  set  forth." 

4.  For  en  Improvement  in  Rotary  Pumps;  Henry  C.  Spalding  and  Gage  Stickney, 

Hartfi»rd,  Connectieat,  April  20. 

Claim. — ^Having  thus  described  the  nature  and  operation  of  our  invention,  what  we 
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claim  as  new  ia,  the  spiral  flanch,  working  within  a  circular  case,  said  flanch  being  con- 
structed as  described,  in  combination  with  the  sliding  Talve,  the  spiral  flanch  and  valre, 
operating  in  the  manner  and  for  the  purpose  substantially  as  herein  shown  and  specified.*^ 

45.  For  an  Improvement  m  Balance  Gates, >  William  C.  Van  Hoesen,  Leeds,  New  Yoik, 
April  20. 

Claim, — ^'Having  thus  described  the  nature  and  operation  of  my  invention,  what 

claim  as  new  is,  the  method  of  opening  and  closing  the  gate,  substantially  as  herein 

shown  and  described,  viz:  by  means  of  the  ropes  or  cords  passing  over  the  semi  or  h»!P^ 
pulley,  and  attached  to  the  small  upright,  said  pulley  being  attached  to  one  of  the  sida^= 
pieces,  the  gate  being  hung  upon  pivots,  and  balanced  by  the  weight  or  counterpqiw,  th« 
several  parts  being  operated  as  set  forth.'' 


46.  For  an  Improvement  in  Tailors^  Measures;  William  T.  Wells,  Shelby ville,  Tennes- 
see, April  20. 

Claim, — ^'What  I  claim  as  my  invention  is,  the  graduated  straps,  No.  1,  No.  S,  anc 
No.  8,  in  connexion  with  the  several  centres  about  which  they  respectively  turn,  and  wit 
the  graduated  arcs,  the  said  centres  being  arranged  substantially  as  herein  set  forth,  anc:3 
for  the  purposes  specified,  using  for  that  purpose  the  aforesaid  instrument,  or  any  othe  t 
substantially  the  same,  and  which  will  produce  the  intended  effect;  but  I  disclaim  havin^^ 
invented  the  tape  measure  or  the  clastic  square,  designated  as  No.  3,  underneath  the  mai  ti 
instrument." 


47.  For  an  Improvement  in  Hame  T\igSf  R.  B.  Whipple,  Cleveland,  Ohio,  April  20. 

Claims — ^'What  I  claim  as  my  improvement  is,  the  formation  of  the  hame  tug,  by 
means  of  the  two  metallic  plates,  fitted  together  so  as  to  embrace  the  buckle,  loop,  and 
eleft,  substantially  in  the  manner  herein  set  forth." 

48.  For  an  Improved  Reflecting  Spirit  Level  and  Square;  Francis  Wilbar,  Roxbmy, 

Massachusetts,  April  20* 

• 

Claim. — **l  would  remark,  however,  that  I  deem  the  cubical  block,  with  its  two  mirron 
and  two  spirit  levels,  arranged  as  seen  in  the  drawings,  the  most  convenient  form;  and  it 
is  this  instrument,  or  combination  of  block  or  frame,  two  mirrors,  and  two  spirit  levels,  or 
what  is  equivalent  to  the  two  levels,  viz:  a  spherical  surface  level,  I  claim  as  my  invention." 


49.  For  Improved  Devices  for  Casting  Circle  Plates,  Roses,  4*^.,  with  Ihnvetmld 
Grooves;  Nathan  Matthews,  Assignor  to  Richard  Edwards,  David  A.  Morris,  and 
Nathan  Matthews,  Pittsburg,  Pennsylvania,  April  20. 

Claim, — ^" What  I  claim  as  my  invention  is,  forming  the  dovetails  in  ctrcle  plates  br 
dovetail  pieces,  which  are  withdrawn  lengthwise  firom  the  recesses,  the  said  withdrawing 
being  peribrmed  by  attaching  the  dovetail  pieces  to  levers,  F  F,  within  the  cylinder,  E,  or 
body  of  the  mould,  the  said  levers  being  moved  by  a  rod  passing  through  the  side  of  the 
cylinder  or  body  of  the  mould,  substantially  as  herein  set  forth." 


50.  For  an  Improvement  in  Railroad  Car  Brakes;  Benjamin  Kraft,  Reading,  Peniujl- 
vania,  April  20i. 

Claim. — ''I  do  not  claim  the  mere  application  of  friction  rollers,  ec,  m  rach  aivBtt 
new;  nor  yet  do  I  claim,  independent  of  the  means  and  manner  shown,  the  emplojBwat 
of  a  stop,  to  prevent  the  advance  rubber  from  being  raised  by  the  wheel,  or  ezduaveij  «f 
itself,  the  adoption  of  a  spring  to  reduce  the  shock.  But  what  I  do  claim  as  mj  inventioB 
is,  the  combination  and  arrangement  of  the  sliding  bar,  £,  made  as  described  and  repre- 
sented in  fig.  1,  with  the  rollers,  ef,  and  suspended  frame,  B,  attached  to  n  hanger,  C,  br 
a  centre  pin,  t,  oh  which  is  adjusted  the  spiral  spring,  d,  said  frame  being  made»  aniBged, 
«nd  operated  in  the  manner  and  for  the  purpose  herein  set  forth." 
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U  For  Impractd  Valvufor  Steam  Engines;  Matthias  W.  Baldwin,  Philatklpbia,  Penn- 
■yWania,  April  27. 

''My  invention  and  improvenicnt  consist  in  arranging  in  a  suitable  valvo  chest,  a  duplex 
jTe,  (one  part  of  which  is  actuated  by  valve  gear  in  the  usual  manner,)  and  its  office  is 

admit  steam  directly  from  the  boiler,  to  actuate  the  other  part,  which  opens  and  closes 
e  passages,  for  steam  to-  pass  into  or  out  of  the  cylinder/' 

CUum^ — **  What  I  claim  as  my  invention  is,  the  arraagement  in  the  valve  chest  of  a 
9am  engine  of  a  duplex  valve,  one  part  of  which  is  actuated  in  the  usual  uuinncr,  by 
\re  gear,  to  admit  steam  from  tlic  boiler  to  act  directly  on  the  otlier  part,  and  force  it  to 
en  and  close  the  steam  or  exhaust  passages,  substantially  as  herein  described." 


•  For  an  Improvtm^ni  in  File  Cutting  MadUnery;  John  Cust  Blair,  Pittsburg,  Penn- 

sylvania, April  27. 

Claim. — ^Having  thus  fully  described  my  invention  for  cutting  files,  T would  state,  tliat 
io  not  claim  a  pattern  for  regulating  the  depth  of  the  cut  of  the  chisels;  but  I  do  claim 

•  oombinalion  of  the  pattern,  located  between  the  cam  and  the  chisel  carriage,  in  the 
uiner  herein  described,  with  said  cam  and  carriage,  and  the  file  carriage,  by  which  the 
Item  is  move'J;  the  whole  arranged  and  operating  substantially  in  manner  and  for  the 
irpote  set  foitli." 


I.  For  an  Improvement  in  Shuttles  for  Weaving  Hair  Cloihf  ^e,;  Dfiaiel  L.  Dewe\', 
Hartford,  Connecticut,  April  27. 

Claim, — ''What  I  claim  as  my  invention  is,  the  combinatisn  of  the  sliding  bar  with 
e  springs,  when  used  in  connexion,  with  stops  attached  to  the  shuttle  boxes,  or  other 
^nvenient  fixtures,  ao  that  the  motion  ol  the  shuttle  will  slide  the  bar  in  such  a  manner, 
at  when  one  of  the  springs  drops  one  piece  of  the  woof  or  filling,  the  other  spring  will 
ceive  and  confine  another  at  the  other  end,  so  that  the  pieces  may  be  carried  through 
temately  from  each  side,  and  released-  or  dropited  in  the  right  position  to  bo  beat  up, 
hen  the  whole  is  constructed,  arranged,  and  combined,  substantially  as  herein  described.*' 


i.  For  an  Improvement  in  a  Hold^Back  fiir  Skdsf  Perry  Dickson,  Blooming  Valley, 
Pennsylvania,  April  27. 

Claims — ^l  do  not  claim  connecting  thedo^s  with' and  operating  thorn  by  the  backward 
eai ore  of  the  tongue;  but  I  claim  as  my  invention,  as  being  more  simple  than  the  ordi- 
jy  means  by  which  this  is  efiected,  attacliing  the  dogs  to  the  roller  rigidly,  instead  of  to 
e  ronners  as  is  usual,  and  connecting  tlie  tongoe  to  the  said  roller  by  hmges  or  analo- 
os  joints,  in  such,  a  manner  that  the  backward  motion  of  the  tongue,  in  relation  to  the 
dj  of  the  sled,  tuins  the  roller  on  its  axis,  and  forces  the  points  of  the  dogs,  so  attachcti 
it,  into  the  snow  or  ioe  of  the  road,  substantially  as  and  for  the  purpose  herein  set  forth.'' 


•  For  an  Improvement  in  Smut  Machines f  John  M.  Earls^TVoy,  New  ITork,  April  2^. 

Cbum^ — *^rhnM  having  fully  described  my  machine,  I  wish  it  to-be  understood  that  I 
not  claim  as  new  a  '^perforated  case,"  the  same  having  been  heretofore  in  use;  neither 
I  daim  a  spike  rubber;  nor  a  ventilator  with  spiral  arms;  nor  scourers  made  of  sheet  or 
ler  metal;  nor  do  I  claim  the  oil  box  at  the  top  of  the  machine,  nor  the  oil  pipe  for  the 
wa  bearing  of  the  shaft  But  what  I  do  claim  as  new  is,  1st,  The  projecting  screen 
imbers,  in  combination  with  the  arrangements  for  separating  the  rubbing  chamber  from 
I  fim  chamber,  whereby  the  grain  is  prevented  from  being  afilected  by  the  blast  from  the 
I  chamber  while  it  is  passing  through  the  rubbing  chamber,  and  is  only  brought  in  con- 
st with  the  corrent  of  air  where  it  ascends  to  take  away  the  chaff  and  other  impurities, 
Mantially  as  herein  set  forth. 

•4ld«  I  also  claim,  in  combination  with  the  scouring  snrfiices,  the  beating  forks,  for  the 
rpase  of  beating  the  grain  and  breaking  the  hulls,  while  falling  from  the  rubber  to  the 
fillers,  wherebv  the  berries  are  more  cifectiially  deaned  from  adhering  impurities,  as 
nm  set  forth. 

7K^ 
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56.  For  ftn  Improvement  in  the  Relief-fSteering  Apparatus;  Nathaniel  T.  Edaon,  N 
Orleans,  Louisiana,  April  27. 

Claim. — ^*'Having  thus  described  the  nature  of  my  invention,  the  way  in  which  it  is  con^ 
structcd,  and  its  operation,  I  do  not  claim  any  particular  part  of  the  apparatus  as  new;  bo^ 
what  I  claim  as  my  invention  is,  the  combination  of  the  forked  and  unforked  pawlswitlx 
a  single  ratchet,  and  with  rubbers  placed  face  to  face,  and  on  the  same  side  of  the  wheel. 

<*2d,  I  claim  the  combination  of  the  spring,  the  arms,  and  the  cap  piece,  with  the  relieve- 
ing  springs,  whereby  the  pawls  are  supported  with  sufficient  firmness,  but  at  the  same  tim^ 
])ermitted  to  have  sufficient  play  to  admit  of  the  action  of  the  said  relieving  springs,  all 
substantially  set  forth,  represented,  and  described.'* 


57.  For  an  Improvement  in  Railroad  Swiiches,'  John  F.  Kleiif,  Trenton,  New  Jersev*, 
April  27. 

Claim. — "What  I  claim  as  my  invention  is,  the  bars  or  shifters, constructed,  arranged* 
and  connected  to  the  switches  of  a  railroad,  in  the  manner  and  for  the  purpose  sobstm  - 
tially  as  described,  S9  that  if  the  train  run  in  either  direction,  and  the  rudder  be  placed  in 
either  position,  aa  described,  and  if  the  switch  or  switches  are  not  in  a  proper  podtion,  the 
rudder  will  act  upon  the  shifters  and  move  them  gradually  as  the  train  approaches,  so  as  to 
move  and  place  the  switches  in  such  a  position  that  the  train  may  pass  on  unimpeded,  with- 
out the  risk  of  running  olf  the  track.*' 


6S.  For  an  Improvement  in  Gins  for  Long  Staples  of  Cotton;  Calvin  Willey,  Jr.,  Chi- 
cago, (now  deceased,)  Assignor  to  himself  and  Urial  Walker,  Babcock's  Grove,  IlJi- 
nois,  ApEil.27. 

Claim. — '*Hjftving  thus  fully  described  the  natnre  of  my  invention,  what  I  claim  therein 
as  new  is,  regulating  the  feed  of  a  cotton  gin  for  ginning  8ca  Island  cotton,  by  meaiu  of 
an  endless  apron,  which  may  be  set  to  or  from  the  feed  rollers,  to  suit  the  quality  of  the 
staple,  and  the  quantity  ta  Ite  fed  in  to  lie  cleaned,  and  still  be  driven  by  the  same  mecha* 
nical  movement,  substantially  as  herein  described. 

**I  also  claim,  in  combination  with  the  covered  feed  rollers  which  receive  the  materiil 
from  the  apron  and  carry  it  into  the  machine,  the  series  of  alternate  brushes  and  eliitic 
beaters  on  the  same  shaft,  for  combing  out  the  fibre  and  knocking  off  the  seed,  whiiA  it  ii 
still  held  by  said  rollers,  as  herein  substantially  set  forth  and  described. 

**I  also  claim,  in  combination  with  the  inclined  chamber,  through  which  the  material  is 
driven  by  the  blast  from  the  wings  of  the  l)eaters,thc  inclined  chamber  having  a  crossbUst 
through  it  from  the  fan  blower,  to  complete  the  entire  separation  of  the  fibre  and  the  seed, 
l>oth  chambers  being  provided  with  screens,  substantially  in  the  manner  and  for  the  {mipoie 
herein  fully  set  forth  and  described." 

69.  For  an  Improvement  in  Warm  Air  Furnaces;  Alexander  Kelsey,  Assignor  to  Jimtf 
Cowles,  Kochcster,  New  York,  April  27. 

^The  nature  of  my  invention  consists  in  the  employment  of  an  equalizing  fiandi,  w 
arranged  that  the  air  which  enters  the  furnace  on  both  sides  of  a  nidiating  cylinder  ii 
wanned  to  about  the  same  temperature,  before  entering  the  warm  air  conducting  flnei.'' 

Claim. — ^'Having  thus  described  the  nature  of  my  invention,  and  the  manner  i^wlikh 
it  is  constructed,  what  I  claim  as  new  is,  the  use  of  an  equalizing  flanch,  with  the  toba 
attached,  by  which  the  air  on  each  side  of  the  radiating  cylinder  is  warmed  to  about  the 
same  tempeodure  before  entering  the  warm  air  conducting  flues." 

60.  For  an.  Improvement  in  Machines  for  Pressing  Tobacco;  Ephraim  Paiker,  Rod 
Island,  Illinois,  Assignor  to  Alfred  A.  Parker,  St.  Louis,  Missomi,.  April  S7. 

Claim. — '^Having  thus  fully  described  the  nature,  construction,  and  opentioii  af  my 
improved  tobacco  press,  what  I  claim  therein  as  new  is,  the  use  of  the  reTolying  iDoaM 
disk,,  combined  with  its  revolving  bed  plate,  with  the  scraper,  and  doth  nUer,  ortbor 
equivalents,  for  keeping  the  moulds  free  fi'om  the  liquorice  or  juice  of  the  tobfteoo^ial^ 
stantially  as  dfescribied. 
''/  also  claim  the  use  of  revolving  sinkers,  constructed  substantially  m  dbecribeJ,  eooh 
hined  witli  the  pan  and  cushion,  oi  iheVc  c(\)a\N^«TiVAA^'cV««^v£L%^hA  vtme  data,  tad  tbi 
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xmibination  therewith  of  mechanism  for  moving  the  sinken  a  quarter  of  a  revolutioii  at 
tvery  eig^ht,  more  or  less,  number  of  preuingpi,  substantially  as  described. 

**!  also  claim  the  conductor,  formed  of  endless  aprons  or  belts,  or  their  equivalents,  for 
4mfiiiing  and  retaining  the  plugs  under  pressure,  until  they  are  thoroughly  consolidated, 
n  manner  and  for  the  purpose  substantially  set  forth." 


>1.  For  a  Stud  Brace  far  Flues  of  Sheet  Water  Space  Bailersf  Andrew  Lamb  and 
'William  A.  Summers,  County  of  Hants,  England,  April  27;  patented  in  England, 
December  9,  184S. 

Claim » — *<What  we  claim  as  our  invention  is,  the  stud  brace,  for  bracing  the  flat  sur- 
!aoes  of  steam  boilers,  substantially  as  described  in  the  ibregoing." 


32.  For  an  Improvement  in  Brtuhes;  Freeman  Murrow,  Williamsburgh,  New  York, 
AprU  27. 

Crashes  constructed  in  the  usual  manner,  with  fixed  and  immovable  handles,  are  in- 
convenient for  many  purposes  for  which  they  are  needed;  to  remedy  these  defects,  and  to 
ficilitate  execution  in  the  use  of  brushes,  is  the  object  of  my  invention;  and  it  consists  in 
ao  connecting  the  handle  with  the  brush  thereof,  by  means  of  a  ball  and  socket,  and  sliding 
joints,  that  the  brush  can  be  adjusted  to  any  desired  position  and  angle  with  its  handle.'* 

Claim. — "Having  thus  fully  described  my  invention  for  brushes  for  white-washing,  var- 
nishing, painting,  washing  painted  cornice  and  walls,  dec.,  dec,  what  I  claim  as  my  inven- 
tion is,  the  double  adjustability  of  the  brush,  by  means  of  the  combination  of  the  ball  and 
socket  joint,  and  the  sliding  joint,  or  their  equivalents,  substantially  as  herein  set  forth." 


63.  For  an  Improved  Float  Gauge  Feed  Regulator^  4*^.,  for  Steam  Boilers^  4*^./  Thomas 

J.  Sloan,  City  of  New  York,  April  27. 

Claim, — ^'I  do  not  wish  to  be  understood  limiting  myself  to  the  construction  and  ar- 
langement  of  parts  herein  Above  described,  as  these  may  be  varied,  without  changing  the 
principle  or  mode  of  operation  of  my  invention. 

**!  am  aware  that  a  float  placed  within  a  boiler,  or  vrithin  a  vessel  communicating  with 
a  boiler,  has  been  employed  to  regulate  the  position  of  ratchet  hands,  operated  by  an  inde- 
pendent mechanism,  to  open  and  close  a  valve  cock,  or  regulate  the  motion  of  a  pump,  the 
nid  float  being  employed  simply  to  engage  or  disengage  the  said  ratchet  hands;  but  when 
io  employed,  the  said  float  has  been  so  arranged  as  to  act  on  the  said  mechanism  outside 
the  boiler,  dec,  and  hence,  subjected  to  the  difficulties  above  pointed  out. 

*^  do  not  therefore  claim,  broadly,  the  employment  of  a  float  to  regulate  the  action  of  an 
independent  mechanism^  as  a  means  of  indicating  the  height  of  water,  and  regulating  the 
supply  thereof,  when  such  6oat  acts  upon  such  mechaniBm  outside  of  the  boiler;  but  what 
I  do  claim  as  my  invention  is,  the  employment,  substantially  as  described,  of  an  indepen- 
dent float,  within  a  steam  or  other  boiler  or  vessel,  which,  as  its  position  is  varied  by  the 
change  of  level  of  the  water,  shall  act  as  a  check  or  stop  to  the  motion  of  a  mechanism 
combined  therewith,  and  operated  by  an  independent  motive  force  outside  of  and  passing 
through  to  the  inside  of  the  boiler,  substantially  as  described,  to  determme  the  supply  of 
water  to  be  given,  or  to  give  the  required  indication  or  alarm,  as  specified. 

**And  I  also  claim  the  method  herein  described,  of  preventing  the  action  of  the  mechan- 
inn  outside,  which  is  actuated  by  an  independent  force,  from  reacting  on  and  changing 
^  positioB  of  the  float,  that  it  (the  float),  nmy  be  fire*  to  follow  the  varying  level  of  the 
water,  as  specified.*' 

64.  For  an  Improvement  in  a  Self-Loading  and  Dumping  Cart,\  6.  T.  Stowell,  Wad- 

dam's  Grove,  Ulinois,  April  27. 

Claim, — **What  I  claim  as  my  invention  is,  the  manner  of  opening  and  closing  the 
alatted  bottom  of  the  cart  body,  substantially  as  herein  set  forth,  viz:  by  means  of  a  bar, 
which  is  jointed  to  the  rear  edge  of  the  foremost  slat,  and  which,  when  its  rear  end  is  un- 
frataned,  descends  vertically,  and  allows  the  whole  series  of  slats  to  be  opened  simnhane- 
Qfudy,  by  the  action  of  the  weight  within  the  cart  body  pressing  upon  the  same;  and  when 
the  rear  end  of  the  said  bar  is  drawn  rearvrards  and  upwards,  simultanepurfy  actuates  the 
whole  eeriei  of  slats,  and  thereby  closes  the  bottom  of  the  cut  body,'* 
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65.  For  an  Improved  Steering  Apparaiuij  Alfred  Swingle  and  Nehemtah  Hunt,  Bottoo, 
MassachuMttfl,  April  27. 

Claim, — ^''We  are  aware  that  the  steering  gear  and  rudder  head  have  been  connected 
together,  and  the  tiller  made  to  rise  and  fall  with  them;  and  thereforo  we  do  not  dtim 
such  an  arrangement:  but  what  wo  do  claim  as  our  invention  is,  the  construction  and  i^ 
rangement  of  the  tiller  and  rudder  head  as  described,  in  combination  with  steering  gear, 
entirely  separate  from  the  rudder  head;  the  tiller  being  connected  with  the  latter  and  it- 
t ached  to  the  former  in  such  manner,  that  when  the  rudder  is  unshipped,  or  raised  unusu- 
ally high,  by  striking  the  bottom,  the  tiller  will  be  disconnected  therefrom,  without  danger 
of  breaking  either  the  steering  gear  or  the  rudder  head,  or  being  itself  broken." 


66.  For  an  Improvement  in  Boxes  for  Journals;  Henry  Turner,  Charlcstown,  Xfw 
Hampshire,  April  27. 

Claim.- — *'I  claim  making  the  cap  box  in  the  manner  described,  that  is  to  sajyof  aite^ 
nato  pieces  of  hard  and  soil  metal,  arranged  in  a  helical  position,  by  which,  together  with 
the  circular  end  pieces,  the  soft  metal  is  kept  in  place,  and  friction  and  ii^urj  to  tfaeailf 
prevented,  substantially  as  described." 


Rx-i88UX8  Yoa  April,  1852» 

1.  For  Ati  Improvement  in  the  Construction  of  Furnaces  for  Smelting  iron  Ort,'l 
Augustus  Roth,  Philadelphia,  Pennsylvania;  patented  October  31,  ifid9;  re-imed 
April  6,  1862. 

Claims — ^*Having  described  the  censtractioiL  and  operation  of  my  improved,  fiimacefor 
•melting  ores  and  metals,  I  will  now  state  what  I  claim  as  my  invention*  and  imptovemot. 
Ist,  I  do  not  claim  the  increasing  of  the  draft  as  separately  by  itself  2d,  And  I  do  not 
claim  to  generate  steam,  or  to  heat  the  blast  by  waste  heal,  otherwise  than  hereafter  daioMd. 

"I  therefore  only  claim  as  my  invention  and  improvement,  the  arrangement  of  the  fire 
chambers,  opening  each  by  a  flue  into  one  horixontal  flue,  in.  combination  with  the  boiler 
placed  in  said  flue  for  generating  steam,  and  the  pipes  therein,  as  a  means  o£  healing  the 
blast;  the  whole  being  constructed,  and  operating  as- described." 


2.  For  an  Improvement  tia  Waskir^  Apparatus,-  JAmes  T.  King,  BaltinMse,  MaiyUnd; 
patented  October  21,.1861;  re-iMoed  April  13,  1863. 

Claim. — ^''Having  thus  fiilly  described  nof  invention,  what  I  cUum  tharain  as  neir  ii, 
placing  the  rotary  boiler  for  washing  clothes  Immediately  over  the  fire,  and  so  oombimnf 
with  it  a  reservoir  or  top  boiler,  as  that  said  rolary  boiler  shall  form  the  lower  half  of  the 
flue,  whilst  the  said  reservoix  or  boiler  shall  form  the  upper  half  of  said  fine,  and  fran 
which  the  revolving  boiler  may  be.  supplied  wUh  vrater,  and  thus  greatlj  economiiB  bntf 
substantially  in  the  manner  herein  described  and  represented. 

**l  also  claim,  in  combination  with  the  rotary  boiler  and  studded  statiooaiy  pipe,  the  top 
reservoir  or  boiler  for  receiving  the  excess  of  steam  from  the  boiler,  and  hfeating  thsmtff 
therein;  and  this  I  claim,  whether  said  reservoir  is  divided  by  partitions  or  not;  th0  whob 
being  arranged  in  the  manner  and  fior  the  purpose  htfein.desaibed." 


3.  For  an  Improvement  in  SelfDetaeking  Brakesp  John  Lahayc^  Readings  PlBBBiyln^ 
nia;  patented  April  10, 1847vre-issued  April  13,  1862. 

Claim. — ^^'What  I  claim  as  my  invention,  in  combination  with  the  method  of 
the  brakes  against  the  wheels,  by  connecting  the  brakes,  or  the  mechaniam  wbidi 
them  with  the  bumpers  or  draw-bars,  substantially  as  specified,  is,  the  nwHiod 
Ually  as  specified,  of  releasing  the  braikes,  notwithstanding  the  continiiaiioe  of 
by  which  they  vrere  applied,  iy  the  reversing  action  of  the  wheels  on  the  linlu%  to 
a  disengagement  of  the  pressing  force,  as  described. 

**As  one  of  the  devices  for  applying  the  principle  of  my  invention,  I  tbo  daim 

ing,  by  means  of  a  detachable  catch  or  hook,  substantially  as  spfrifiod,  the  lnuiipff  ' 

draw'btu,  with  the  lever,  or  its  equivalent,  which  foroes  and  holds  the  brake  agaioit  Ikt 

wbe^  Aihftaotiallj  aa  ipedfied,  ao  that,  noVirilhrtmding  the  rontinqanna  of  tl»  tecfc* 
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pressure  on  the  said  bumper  or  draw-bar,  tho  connexion  can  be  readily  broken,  to 
I  the  brake,  and  thus  leave  the  wheel  free  to  ran,  ai  specified. 
id  I  also  claim  making  that  port  of  the  brake  which  acts  directly  on  the  wheel,  sepa- 
om,  but  so  connected  with,  as  to  slide  freely  on  the  part  which  receives  the  action 
mechanism  for  forcing  the  brake  against  the  wheel,  substantially  as  described,  by 
I  of  which,  on  reversing  the  motion  of  the  wheel,  the  one  part  of  the  brake  in  contact 
rith  is  made  to  slide,  to  give  the  required  motion  for  effecting  the  disengagement,  as 
qwcified." 

Dehio.!7s  for  April,  1852* 

*  ft  Design  for  Cooking  Stoves;  Anthony  J.  Gallagher  and  John  J.  Baker,  Phila- 
elphia,  Pennsylvania,  April  20;  ante  dated  January  7,  1852. 
nm  is  to  the  application  of  the  above  design  to  cooking  stoves. 

r  ft  Design  for  Cooking  Stoves;  John  J.  Savage,  Assigpior  to  Alexander  Morrison 

nd  Thomas  M.  Tibbitts,  Troy,  New  York,  April  13. 

tim  is  to  the  con6guration  of  and  ornamenting  the  plates  and  panels  of  cooking 
,  substantially  the  same  as  herein  represented  and  set  forth. 

r  a  Design  for  a  Cooking  Stove;  Samuel  H.  Sciilor,  Assignor  to  North,  Harrison 

c  Chase,  Philadelphia,  Pennsylvania,  April  27. 

tim  is  to  the  design  and  configuration  of  the  conical  rods,  series  of  converging  angu- 
jB,  central  figure,  and  leg,  as  herein  described,  forming  an  ornamental  design  for  a 
ig  stove. 


r  ft  Design  for  a  Portable  Furnace;  James  G.  Abbott  and  Archilus  Lawrence,  Phi- 

idelphia,  Pennsylvania,  April  27. 

tim  is  to  the  combination  and  arrangement  of  the  ornaments  herein  represented  and 
ed,  making  an  ommnental  design'  for  a  portabBs  furnace; 
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mary  of  a  Series  of  Meteorological  Observations  made  on  the  Pyrenees^ 
ring  the  summers  of  1848  and  1849;  on  the  Mountains  of  Provence y 
ring  the  summer  of  I8o0]  and  on  the  French  Alps^  during  the  summer 
1851.    By  M.RozLT. 

le  aqueous  vapors  which  emanate  continually  from  the  surface  of  the 
1,  rise  in  the  atmosphere,  'without  being  visible,  at  least  generally,  to 
igfat  proportional  to  the  temperature  of  each  place.  As  the  tempera- 
rails  in  proportion  as  the  height  increases,  these  vapors  finally  come 
a  region  where  they  are  compelled  to  pass  from  the  invisible  to  the 
le  condition.  When  the  air  is  calm  and  the  heavens  Serene,  this  re- 
is  marked  by  a  light  haze,  like  a  g;auze,  terminated  above  bv  a  hori- 
d  surface.  The  observer  sees  this  terminal  surface  perfectly  when 
ands  at  the  same  elevation  with  it,  or  a  little  above  or  below  it. 
ti  he  is  at  a  certain  height  above  it,  he  sees  it  forming  around  the 
son  a  narrow  band  constituting  an  immense  ring,  of  which  he  oecu- 
the  centre. 

la  on  the  level  of  this  terminal  surface  of  the  ocean  of  vapors  that 
umulus  clouds  generally  originate.    Limited  by  it  below,  they  rise 
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above  it  to  variable  heights  in  mammillary  masses,  and  terminate  above 
in  irregular  curved  surfaces.  When  these  clouds  do  not  touch  each  other, 
the  interstices  which  separate  them  are  seen  at  the  level  of  their  bases, 
occupied  by  a  light  fog  which  connects  them  together. 

The  height  of  the  terminal  surface  of  the  ocean  of  vapors  varies  widi 
the  temperature;  being  at  its  minimum  about  sunrise,  it  attains  its  maxi- 
mum about  2  o'clock  afternoon,  then  sinks  again  until  the  next  morning. 
The  summits  covered  with  snow  determining  around  them  a  region  colder 
than  the  zone  of  the  atmosphere  which  is  at  their  level,  the  portion  of  the 
terminal  surface  of  the  vapors  which  passes  above  them  bends  towards 
them,  as  the  clouds  on  this  surface  come  and  attach  themselves  to  the 
mountain.  At  the  level  of  this  surface  I  have  always  found  the  tempera- 
ture above  0^.  (32^  Fahr.)  In  the  Pyrenees,  the  maximum  of  altitude 
was  2200  metres,  in  the  Alps  I  have  known  i^  to  attain  3200  metres. 

In  the  valleys,  peculiar  circumstances,  such  as  the  presence  of  snow, 
winds  from  the  north  sweeping  their  flanks,  shadows  thrown  by  hirii 
crests,  &c.,  determine  cold  regions,  in  which  the  vapors  coming;  from  tSe 
soil  are  forced  to  pass  into  the  visible  state  far  below  the  level  at  which 
this  happens  for  the  country  in  general.  Then  there  is  seen  to  fonn  in 
these  regions  a  horizontal  mist  eoverins  the  valleys,  and  often  afterwards 
strata  of  cumulus  lower  than  the  general  mass,  which  at  the  same  moment 
is  higher  than  the  summits  of  the  mountains  overlooking  the  flanks  of  the 
valleys. 

In  the  Alps,  the  bei^t  c»f  the  upper  surface  of  the  cumulus  often  ex- 
ceeds 4000  metres,  (4376  yards,^  of  which  I  have  been  able  to  assure 
myself  by  referring  it  to  the  summit  of  Pelvou,  which  rises  to  4100  metres 
(4485'4  yards)  above  the  level  of  the  sea.     It  is  above  this  surface,  and 
often  at  more  than  2000  metres  (2188  yards)  above  it,  according  to  my 
estinnation,  that  the  regicm  of  the  cirrus  begins.     These  clouds,  which  the 
observation  of  balos  and  the  aerostatic  ascent  of  MM.  Barral  and  Bixio 
{Jowm.  Frank.  InsL^  Vol.  xxi.  3d  series,  p.  34)  have  shewn  to  be  com- 
posed of  very  small  crystals  of  ice,  must,  from  the  aspect  of  their  lower 
surfaces,  which  are  arranged  like  that  of  the  cumulus  on  ao  immense 
spherical  vault,  occupy  a  region  terminated  below  by  a  horizontal  surface. 
In  calm  weather,  these  two  strata  of  clouds  of  different  nature  exist 
together  without  mingling.    All  the  clouds  of  each  stratum  are  in  the 
same  electric  state;  they  are  seen  to  approach,  even  to  touch  each  other, 
without  giving  rise  to  the  slightest  electrical  discharge.     But  the  stnta 
themselves  are  generally  in  opposite  electrical  states;  for  when,  ia  bad 
weather,  the  clouds  of  each  meet  each  other,  the  approach  and  contact 
are  marked  by  greater  or  smaller  electrical  discharges. 

It  is  from  the  mingling  of  the  clouds  of  these  two  strata  that  atoms, 
rain,  and  snow  result.  Then  the  cirrus  is  seen  to  descend,  and  the  en- 
mulus  to  rise,  stretching  itself  out  into  columns,  and  the  contact  is  imme 
diately  announced  by  the  formation  of  a  nimbus,  in  the  vicinity  and  in 
the  midst  of  which  the  electric  discharges  are  seen  when  tbey  takeplaee. 
Often  in  summer,  in  autumn,  and  almost  always  in  winter,  the  mnbos 
forms  without  the  least  appearance  of  electric  discharges.  This  piDW 
that  the  electricity  which  is  developed  during  storms  is  one  of  their  resolts 
and  not  the  cause. 
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I  hare  seen  in  the  high  mountains,  heavy  bodies  of  cumulus,  hidings 
the  sun  from  the  country  below  them,  exist  above  for  several  days  to- 
gether without  giving  rise  to  the  slightest  storm,  nor  to.  the  least  rain.  I 
bare  made  the  same  remark  as  to  the  strata  of  cirrus,  with  this  diflerence, 
that  this  kind  of  clouds,  which  have  but  little  thickness  and  rarely  touch 
each  other,  allow  a  part  of  the  sun's  rays  to  pass. 

When  the  cirrus  and  cumulus  exist  simultaneously,  without  touching 
each  other,  neither  storm  nor  rain  is  produced;  it  is  only  at  the  points 
where  the  junction  takes  place  that  these  phenomena  shew  themselves. 
This  is  the  precise  reason  why  it  does  not  always  rain  at  the  same  time 
at  all  points  covered  by  a  stratum  of  cumulus. 

This  year,  in  the  Alps,  I  have  frequently  had  occasion  to  establish  the 
Gict  that  it  always  snows  in  the  region  in  which  the  meeting  of  the  cirrus 
and  cumulus  takes  place.  The  elevation  of  this  snowy  region  varies 
with  the  temperature  of  the  air,  or,  what  amounts  to  the  same  thing,  with 
the  height  of  the  stratum  of  cumulus.  I  have  established  this  fact  by  ob- 
servation on  high  points,  whose  elevation  I  had  geodetically  determined, 
on  which  snow  fell  while  it  rained  on  the  plains  and  in  the  valleys  below. 
Having  at  the  same  time  observed  the  thermometer,  I  found  that  this 
sammer,  in  the  Hi^  Alps,  whilst  it  rained  in  the  valleys,  at  a  height  of 
800  metres,  (875*2  yards,)  the  thermometer  being  at — 

+  &^C!ent.,  it  snowed  down  to    900  metres,      984*60  yards. 
7      "  «  «        1000        "       109400    « 

8-9  «  «  «        1200        «      1312-80    « 

1,0      «  "  «        1500        ««      164100    « 

12      "  «  «        1700        *<      1859-80    « 

14      <<  «  "        2000        <*      2188-00    "     • 

16      "  «  «        3000        "      328200    " 

Havinj^  been  three  times  so  situated  that  I  could  easily  pass  from  the 
region  of  snow  to  that  of  rain,  I  found  that  the  rain  in  large  drops  came 
fiom  flakes  of  snow,  while  the  rain  in  small  drops,  which  is  generally 
colder  than  the  other,  comes  from  small  grains  of  snow.  In  the  snowy 
malms  chudi^  the  thermometer  stood  at  +2^(35*6^  Fah.)  in  those  giving 
flakes,  and  at  +1^  or  +1-5**  (33-8°  or  34-7°  Fah.)  in  those  having  the 
anow  in  small  grains. 

During  three  months  I  made  a  series  of  barometric  observations,  for 
the  purpose  of  learning  how  the  mercurial  column  varies  at  the  approach  of 
btd  weather,  during,  and  after  it,  which  series  led  me  to  the  follpwmg  results: 
The  mercury  begins  to  frdl  when  cirrus  and  cumulus  shew  themselves 
in  tiie  itmo^here  at  the  same  time;  the  fall  is  greatest  at  the  time  of  the 
fomation  of  the  nimbus.  When  the  rain  lasts  only  a  Tew  hours,  the  ba- 
lometer  remains  stationary,  and  immediately  afterwards  rises  sensibly,  at 
tte  same  time  that  the  nimbus  rises,  passing  into  cumulus.  When  the 
fain  has  lasted  several  days  together,  1  have  seen  the  barometer  fall  and 
life  several  times,  without  being  able  to  connect  its  movements  with  those 
^riuch  were  then  going  on  in  the  clouds. 

When  in  high  regions  the  cirrus  approach  ibe  cumulus,  bringmg  with 
ihem  a  very  low  temperature,  the  thermometer  falls  suddenly,  several  de- 
grees, and  the  cold  which  results  is  very  sensible,  although  in  the  place 
where  the  meetine  takes  place,  I  have  never  seen  the  thermometer  de- 
scend below  0^  (32^  Fah.)    This  is  the  explanation  of  \!l[ie  ^^QAta  ^q\^ 
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Tirhich  storms  and  rain  bring  with  them.  All  my  observations  taken  to 
gether,  go  to  prove  that  all  the  aqueous  meteors  of  the  atmosphere  iiave 
for  causes,  solely,  variations  of  temperature,  and  that  the  development  of 
electrieity  which  oflen  accompanies  them,  is  simply  a  result  of  the  ap- 
proach and  meeting  of  clouds  of  difierent  kinds. 

A  great  number  of  hypotheses  have  been  formed  to  explain  the  forma- 
tion of  rain  and  storms.  Hutton  ^id,  ^'The  rain  results  from  the  mixture 
of  two  masses  of  air  saturated  with  moisture,  but  of  unequal  tempera- 
tures.^' I  have,  while  on  a  mountain,  caused  a  mass  of  vapor,  obtained 
by  throwing  snow  on  burning  charcoal,  to  pass  through  a  cumulus  whose 
temperature  was  below  5°,  (41 '9°  Fah.,)  and  no  precipitation  resulted. 
The  artificial  vapor  soon  disappeared  by  mixing  itself  with  the  other, 
whose  temperature  it  did  not  sensibly  increase.  On  railroads  during  fogs, 
I  have  often  had  opportunities  of  seeing  that  the  steam  coming  from  the 
chimney  of  the  locomotive  disappeared  in  the  midst  of  (he  fog  without 
giving  rise  to  the  slightest  rain. 

It  IS  not  possible,  moreover,  to  account  for  the  formation  of  the  rain, 
and  the  principal  phenomena  which  accompany  it,  by  the  li^ng  of  tlie 
clouds  into  a  region  where  low  temperature  would  precipitate  the  vapor; 
in  the  high  regions  of  the  atmosphere  the  vapor  is  in  a  frozen  condition; 
when  the  temperature  of  the  region  in  whicn  the  cumulus  are  situated 
lowers,  they  immediately  descend,  without  any  precipitation,  to  a  point 
at  which  the  temperature  of  the  air  is  high  enough  to  allow  them  to  exist 
tranquilly.  This  fact  may  be  established  by  a  single  day's  observations 
on  higli  mountains.  During  four  years  of  observations' on  high  moun- 
tains, I  have  never  seen  true  rain  form  except  by  the  mingling  of  cirrus 
with  cumulus,  that  is^  of  frozen  with  vesicular  vapor- 


Hollow  Bficks.^ 


"There  is  nothing  new  under  the  sun,"  was  die  observation  of  Solo- 
mon.  If  you  remember,  it  was  stated  that  it  was  intended  by  the  Bey  to 
send  over  specimens  of  hollow  bricks,  at  the  present  time  in  constant  re- 
<lui8ition  in  Tunis,  for  the  Great  Exhibition;  but  &e  interest  of  sad  a 
contribution  was  at  the  last  moment  accidentally  overlooked. 

In  the  Museum  of  the  Bath  Scientific  Institution,  specimens  of  hollow 
.l)ricks  used  by  the  Romans,  and  dug  up  within  a  short  distance  of  Ae 
•spot  where  thev  are  now  deposited,  may  be  seen  by  any  party  interested. 
They  are  double  the  size  of  these  used  by  Messrs.  Bazelv  &  Co.,  and  are 
■cemented  together  by  genuine  Roman  ctmeni.  And,  no  doubt,  a  machine 
like  our  mocfem  dnes  for  making  them  was  also  used  by  the  Romans.  It 
would  be  interesting  to  test  the  strength  of  these  bricks,  and  of  the  oement 
that  unites  them,  as  compared  with  the  modem  maaufecture.  In  Bengali 
the  floors  of  Bungalows  are  usually  constructed  with  earttienware  poti, 
commonly  called  ^'Kedgeree  pots,''  turned  over^  with  their  orifiees  on 
the  ground.  Charcoal  is  filled  between  the  interstices,  and  a  coat  of  farick 
concrete  is  laid  on  the  top,  thus  fonmng  a  perfectly  dry  floor.  Whit  a 
•comfort  would  floors  of  hollow  brick  prove  to  the  idtdens  or  ceDais  ia 
aooM  of  our  damp  localities!  H.  W. 

•  Fiom  tfi0  London  Boildtr,  Hfo.  469. 
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]xtr€Lcts  from  the  Engineer* s  Report  to  the  Trustees  of  the  Philadelphia  Gas 

Works^  in  their  llth^Amual  Report^  January ^  1852. 

• 

The  manufacturing  department  exhibits  a  moderate  increase  in  the 
lantity  of  eas  produced,  and  has  fully  maintained  its  usual  character  for 
irity  and  Uluminating  value.  The  gas  made  in  the  ^ear  is  two  hundred 
iliions,  eight  hundred  and  forty-two  thousand  cubic  feet,  which  added 

the  previous  production,  make  the  whole  quantity  yielded  by  the 
Torks,  eleven  hundred  and  ninety-eight  millions^  seven  hundred  and  one 
ousand  cubic  feet  The  consumption  of  the  different  Districts  is  as 
lUows : 

To  the  District  of  Spring  Garden,  7,039,800  cubic  feet;  to  Southwark, 

,279,000  cubic  feet;  to  Moyamensing,  1,254,700  cubic  feet;  and  to  the 

ity  proper,  181,638,825  cifbic  feet;  leaving  as  the  amount  used  in  the 

iTorks  and  lost  by  leakage,  5,629,675  cubic  feet,  or  rather  more  than  2k 

sr  cent  of  the  quantity  made.    This  item  has  been  somewhat  increased 

lis  year  by  several  incidents  of  unusual  character.     On  two  occasions 

lains  in  the  street  were  broken  by  the  caving  of  cellar  vaults  extending 

nder  the  street,  and  the  gas  escaped  in  large  quantity  for  several  hours, 

efore  notice  of  the  accident  reached  the  Works.     Another  main  was 

.milarly  fractured  by  the  sinking  of  a  culvert,  and  a  considerable  number 

f  service  pipes  of  the  largest  size  was  broken  at  the  extensive  fires  in 

Ihesnut  street,  at  Sixth  and  Seventh  streets,  and  continued  to  waste  gas 

)r  several  days  before  they  could  be  reached  through  the  burning  ruins. 
•  •  •  •  • 

The  varieties  of  coal  iised  in  any  considerable  quantity  are  those  ob- 

siined  from  Pittsburg,  Pa.,  Richmond,  Va.,  English  Newcastle,  English 

Sannel,  and  a  new  article  from  New  Brunswick,  in  British  North  America, 

rhich  is  used  as  a  substitute  for  rosin  when  the  coals  are  not  rich  enough 

D  bitumen. 
•  •  •  •  •  • 

*  _ 

In  accordance  with  the  desire  of  the  Committee  on  Police,  the  distri- 
lation  has  been  so  conducted  as  to  place  a  pipe  for  the  supply  of  public 
amps  in  nearly  every  street,  lane,  and  alley  east  of  Schuylkill  Third 
treet;  the  few  that  remain  unsupplied  will  be  completed  early  in  the 
prmg,  and  a  large  proportion  of  those  situated  west  of  that  line,  will  be 
uniiariv  furnished  m  tiie  course  of  this  year. 

The  length  of  pipes  thus  laid  is  42,141  lineal  feet,  chiefly  of  two,  three, 
nd  four  inch  calibre^  with  a  few  six  inch  and  eip^t  inch,  making  with 
bose  previously  laid,  an  aggregate  length  of  542,408  feet,  or  102|-  miles. 

Hie  increase  of  services,  meters,  and  burners  within  the  City,  is  greater 
lan  in  any  previous  year,  nearly  compensating  for  the  withdrawal  of  the 
Btire  number  in  the  District  of  Spring  Garden,  so  that  the  number  of 
ights  supplied  is  but  1600  less  than  those  in  use  a  year  ago,  including 
kose  in  that  populous  district. 

The  new  meters  and  service  pipes  added  are  1211',  the  whole  number 
n  use  being  10,449. 

The  appTicatioiis  registered  are  2529,  removals  and  discontinuances 

V«i.  XXIIL^Tam  Bxmixi.— No.  6.— Juiri,  165S.  83 
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1339;  die  increase  being  1190,  with  21,616  additional  lights,  bemdes  124 
new  lamps  in  the  streets. 

The  entire  number  of  City  customers  on  the  books  on  the  31st  of 
December,  was  10,406,  using  136,62b  lights;  the  public  lamps  are  15SB 
in  the  streets,  50  in  market  houses,  and  62  m  pubnc  squares.  The  Dis- 
tricts of  Southwark  and  Moyamensing  report  4943  private  and  178  public 

lights,  making  a  total  of  143,441  supplied  by  these  Works. 

•  •  •  •  • 

The  effect  in  economizing  labor  and  materials  is  made  very  evident, 
by  comparing  the  lime  accounts  of  the  last  three  years.  Thus  in  1849, 
135,000,000  feet  of  gas  required  foe  purification  129,048  bushels  of  flhell 
lime;  in  1850,  when  the  first  series  of  enlarged  purifiers  was  used, 
182,000,000  feet  were  purified  witii  111,668  bushels,  and  in  the  past 

Eear^  with  two  such  enlarged  series  in  operation.  200,000,000  feet  hiaTe 
een  purified  with  only  64,545  bushels.  Should  there  be  no  very  great 
increase  of  make  of  gas  this  year^  it  is  probable  that  by  the  addition  of 
the  last  and  largest  series,  the  quantity  of  lime  may  be  reduced  belov 
60,000  bushels. 

Some  experiments  have  also  been  made  during  the  vear,  with  a  view 
to  ascertain  the  value  of  several  schemes  for  tiie  manuracture  and  use  of 
gas,  that  hare  recendy  claimed  a  share  of  public  attention,  both  in  this 
country  and  in  Europe. 

Amon^  them  are  the  so-called  hydro-carbon  gas,  made  from  steam  in 
combination  with  various  hydro-carbonaceous  materials,  patented  here 
and  in  England,  by  Mr.  White;  the  gas  from  aq>haltum  or  other  hig^f 
bituminous  substances  recommended  by  Dr.  Gessner;  and  the  pure  hydro- 

n  light  with  platinum  wick,  put  in  operation  b^  M.  Gillard,  in  Paris. 

hese  schemes  do  not  bear  upon  their  face  the  evidence  of  absurdity  or 
impracticability,  such  as  attaches  to  the  famous  project  of  electric  light  at 
almost  no  cost,  so  much  agitated  a  year  or  two  back;  but  the  results  of 
our  experiments  are  not  such  as  to  lead  to  the  belief  that  any  advantage 
would  be  derived,  at  present,  by  adopting  them  upon  an  extensive  seale. 
The  proper  course  with  respect  to  tiiem  will  be  to  keep  them  in  view, 
by  following  up  experimentdly  all  their  modifications  and  improvements, 
of  which  some  that  are  of  practical  importance  have  already  been  sug- 
gested, so  as  to  be  prepared  to  substitute  them  for  the  present  methods, 
as  soon  as  such  course  may  be  rendered  advantageous,  either  by  the  pe> 
fection  of  the  new  plans,  or  some  commercial  revolution  affecting  the 
value  of  the  materials  or  products  of  the  different  processes  of  manuftctore. 

The  only  other  expermiental  operations  of  the  year  of  which  mention 
need  be  made,  were  tiiose  connected  with  the  ignition  of  the  large  body 
of  Virginia  coals  already  adverted  to. 

This  ignition,  which  was  undoubtedly  of  spontaneous  origin,  being  for 
some  time  confined  to  the  central  and  inaccessible  parts  of  the  mass,  com- 
menced early  in  the  autumn,  and  spread  very  much  through  the  interior  (^ 
the  heap  before  it  became  evident  at  the  surfisice,  by  any  odier  qrnmtoD 
than  the  peculiar  benzoic  odor  that  invariably  accompanies  this  species  of 
decomposition.  As  soon  as  the  existence  and  locality  of  the  ignition  vu 
discovered,  attempts  were  made  to  check  it,  by  the  effusion  of  cnrbonic 
add  gas  generatea  by  the  combustion  of  coke  in  an,  au^tig^t  furnace,  sup* 


^ 
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1  with  air  by  means  of  a  ian-blower.  Large  Tolumes  of  tbe  gas  were 
wn  DpoD  the  faeap,  and  were  also  forced  into  tbe  iateiior,  through 
bs  ana  pipei  of  krge  calibre,  the  effect  of  which  was  to  extinguish 

few  moments  erery  appearance  of  conflagnttion  and  nctire  eombus- 
,  but  it  did  not  seem  to  influence  materially  the  tendency  to  slow 
impontion,  hy  which  great  waste  of  the  useful  constituents  of  the 

is  produced,  and  the  £res  rekindled  on  the  withdrawal  of  the  me- 
ic  gas, 

Jler  repeated  trials  of  this  proeess,  made  throueh  severat  weeks,  it 
une  evident  that  the  entire  destnietioa  of  the  coals  eould  be  prevent- 
mly  by  their  remoral  and  speedy  use,  for  which  purpose  tbe  carbonic 
L  had  to  be  discontinued,  and  the  coals  flooded  with  water. 

RePOBT  OM  AlTALYBIS  OF  GiS^ 

Philad^phia,  January  6A,  1852. 
M  C.  Cressok,  Esq.,  Emgineer,  &c. 

ib: — We  have  the  honor  herewith  to  communicate  the  results. of  ob- 
■atioos  recently  made  by  us  at  your  request,  upon  the  comparative 
ninating  powers  of  Gas  used  in  New  York  and  Philadelphia  respec , 

lie  following  table  sbows  the  obserrations  actually  made: 
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The  observations  in  New  York  were  made  during  dajr-timei  but  in  a 
chamber  utterly  darkened;  'the  tinting  of  whose  walls  and  furniture  was 
more  favorable  for  experiment  than  was  the  case  in  Philadelphia. 

The  pressure-^uge  was  filled  with  Croton  water  in  New  York,  and 
Schuylkill  water  in  Philadelphia.  As  the  absolute  quantities  consumed 
were  otherwise  directly  ascertained,  the  record  of  the  circumstance  is  of 
no  further  interest  than  as  showing  that  the  gases  burned  were  of  equal 
elasticities,  respectively.  The  meter  used  was  a  small  one,  each  of  whose 
divisions  corresponded  with  the  ^'^th  of  a  cubic  foot;  the  ratio  of  these 
divisions  to  minutes  of  time,  is  of  course  equivalent  to  that  of  cubic  feet 

fer  hour,  as  given  in  the  8th  and  9th  columns.  The  readings  of  this  in 
hiladelphia,  were  in  fact  made  from  minute  to  minute,  at  the  beginning 
and  end  of  each  experiment,  through  the  respective  intervals.  The  group- 
ing used  in  the  table  for  convenience  gives  a  mean  result,  very  sughtljr 
dinering  Cm  the  third  decimal  place)  in  excess  from  the  average  of  the 
individual  intervals. 

The  tests  used  were  tissue  papers  of  diflerent  colors  as  follows:  Nos.  1 
and  2  were  difierent  shades  of  red,  or  properly  pink.  No.  2  being  the 
lighter;  No.  3  w^as  a  light  yellow  or  citron;  No.  4  a  sea  green.  The  other 
was  a  white  laid"  paper,  of  uniform  texture  and  thickness. 

The  gas  burners  are  indicated  in  the  table.  In  New  York,  the  pres- 
sure with  the  argand  was  all  that  could  be  obtained;  the  stop-cock  being 
entirely  open,  and  the  burner  doing  its  best.  In  Philadelphia,  where  a 
higher  pressure  was  attainable,  the  stop-cock  had  to  be  more  than  0D^ 
third  closed;  and  the  burner  was  not  giving  its  best  flame.  Therefore,  the 
fiflh  experiment  was  made  under  circumstances  difiering  as  to  pressure, 
but  afibrding,  as  we  consider,  the  properest  practical  comparison. 

The  candle  was  one  of  Judd's  patent  sperm,  sixes.  There  was  no  op- 
portunity for  weighing  the  actual  consumption  of  it  in  New  York,  and 
tlierefore  it  was  not  weighed  in  Philadelphia.  The  results,  then,  are  still 
affected  by  a  possible  want  of  uniformity  in  this  respect.  Otherwise  all 
pains  were  taken  to  keep  its  flame  at  a  maximum  state  of  illumination, 
with  a  wick  of  constant  length,  and  with  the  same  side  turned  always  to 
the  photometer. 

This  was  of  Ritchie*s  arrangement,  where  two  glass  mirrors,  oppo- 
sitely inclined  at  45°  to  the  horizon,  reflect  the  light  received  at  either 
end  of  the  oblong  chamber  in  which  they  lie,  vertically  upwards  to  a 
common  orifice.  We  were  reliably  assured  that  the  mirrors  had  been 
reversed,  and  no  appreciable  difference  recognised  between  them.  We 
did  not,  therefore,  repeat  the  experiment  by  turning  it  end  for  end,  but 
used  it  always  in  the  same  position,  with  the  candle,  as  shown,  at  a  con- 
stant distance  from  the  apex  of  the  mirrors;  from  which  also  the  distance 
of  the  gas  light  was  measured. 

The  numerical  deductions  from  the  observations  are  exhibited  in  the 
following  table: 
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ActamI  Dw- 
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Kindt  of  Gai  and  Burner. 

la. 

Burner* 

dle 

equal  to  I 
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• 

tn. 

cf. 

10 

37-59375 

14-1»  -f-  3-502    —  4-036 

0-93 

Exp.  I.  N-  Y.  Fieh-taU. 

10 

44-9 

20*160   -f.  5-208    s=  3-8T1 

0-89 

"    II.      "     Argand. 

10 

46-5875 

21-704  -^  5-0375  =s  4-528 

1- 

<<  m.  Phila.  Fia^-tail. 

10     43-05 

18'533   ^  5-160    =  3-592 

0-83 

"  IV.      '*     Argand. 

.0     47-5625 

22-622  -^  6-083    a=  3-719 

0-86 

"    V.      "     do.  No.  2. 

These  ratios  of  illuminative  power  may  be  combined  in  various  ways 
r  a  conclusive  result,  accoixling  to  whichever  burner  and  state  of  pres* 
re  may  be  consideied  as-  the  fairest  practical  index.  If  the  fishi*tail 
imer  and  the  greatest  density  be  so  regarded,  as  we  are  inclined  to  do, 
BU  the  Philadelphia  gas  is  at  least  7  per  cent,  more  illuminative,  with 
ual  quantities  in  ecyial  times,  thaa  the  Manhattan. 
The  following  statements  show  the  other  results,  tbnst 

Philad'a.    ManhatUn,  N«  Y. 

Fidi-tail  burner,  .  1*        :    0*93 

Ai^and,  equal  pressiue^  &83    r    0-89 

0-83    :    0-8277  ::  1  :  -9972 


New  York  Manhattan  ga»  {  per  cent,  worse  dian  Philadelphia. 
Again, 

Phaad^k    Manhattan,  N.Y. 

Fidi-tail  burner,  .  1-        ;    0^93 

Argand  burner,  best  flame,.      0*86     :.    0*89 


r    0*9625 


e.  New  York  Manhattan  ga5  3f  per  cent,  worse  than  Philadelphia. 
Finally, 

PhUad'iu    Manhattan,  N. Y. 

Fish-tail  burner,  ,  1-        r    0*93 

Argand,  average,  e  O-Sib  r    0*89^ 

I-        :    0-9795 


f.  New  York  Mianhattan  gas  2!  per  cent  worse  than  Philadelphia. 

The  diversity  of  these  lesuks  serves  to  show,  what  was  otherwise  ta 
fe  been  expected,  that  any  ancf  every  illuminating  ^s,  according  to  its 
HDical  constitution  and  the  pressure  under  which  it  is  stored  and  de- 
ered,  requires  a  burner  of  a  particular  forn»  and  size  to  develope  it» 
lest  efficiency;  in  other  words,  that  every  gas  wants  its  own  burner, 
[a  the  present  instance,  the  fish-tail  burner  used  seems  to  leave  very 
le  to  be  desired  for  the  Philadelphia  gas;  and  the  numerical  results 
aid  undoubtedly  have  been  different,  had  the  New  York  gas  been*  tried 
di  its  best  adapted  burner:  but  this  would  have  leouixed  ^  ^tieft  ^ 

ay 
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observations  and  trials  which  we  were  not  authorized  in  making;  and,  be- 
sides, the  fish-tail  and  the  argand  seem  to  us  to  embrace  the  two  limiting 
modes  of  burning  between  which  the  maximum  effect  must  be  found. 

In  this  aspect  the  last  result,  which  covers  to  all  probable  variations  of 
management  or  mismanagement  in  the  ordinary  use  of  gas^  appears  to  us 
worthy  of  undoubted  acceptation. 

J.  H.  Alexander, 
John  F.  Frazer. 

Report  on  the  Analytical  Investigation  of  the  Illuminating  Gases 

OF  New  York  and  Philadelphia. 

The  New  York  gas  was  taken  from  the  office  of  Messrs.  Spies,  Christ 
&  Co.,  comer  of  Broad  and  Beaver  streets,  in  glass  tubes  drawn  out  to 
fine  points,  in  which  it  was  sealed  by  the  blow-pipe  flame,  after  a  suffi- 
dent  amount  of  the  gas  had  passed  through  to  insure  the  total  expulsion 
of  atmospheric  air.  The  Philadelphia  gas  was  taken  at  the  Laboratory  in 
College  Avenue,  Tenth  street,  between  Market  and  Chesnut  streets.  The 
results  prove  them  both  to  have  been  free  of  atmospheric  air. 

The  course  of  analysis  pursued  was  that  of  Prof.  Bunsen,  a  description 
of  which  will  be  found  in  the  Journal  cf.  the  Franklin  Institute  for  1849. 
The  results  are  given  in  volumes  as  the  determinations  were  made,  the 
reductions  being  in  every  case  to  the  usual  standards  of  England  and  the 
United  States,  viz:  to  32°  Fahr.  and  30"  Barom.  The  thermometer  was 
an  accurate  one  of  German  manufacture.  The  barometer  was  a  French 
aneroid,  which  had  been  previously  compared  with  an  ordinary  mercurial 
barometer,  and  which  would  indicate  the  *01  inch. 

The  following  are  the  results  of  the  analysis  of  100  volumes  of  the  two 
gases: 

New  York  Gafi     Philadelphia  Gas. 


Olefiant  Gas       €H, 

8-32 

6-38 

Marsh  .Gas          CH% 

.     32-92 

54-84 

Hydrogen    •       H, 
Carbonic  Oxide  CO, 

2404 
.     11-60 

26-27 
4-42 

Carbonic  Acid    CO*, 

2-10 

(V97 

Oxygen               0, 

Nitrogen             N, 

.      019 
20-83 

004 
708 

lOOOOi  VKHXi 

James  C.  Booth, 

Prof.  ^pp.  Chem,  Vhiv.  Pa. 

William  L.  Faber^ 
Philad.^  Dec.  30,  1851.  Prad  Chem,  4r  Metalbtrgist. 

Analysis  of  Illuminating  Gas,  furnished  for  CoNSUMPnoN  or  New 
York  and  in  Philadelphia,  and  Comparison  of  its  probable  Co- 
mical Constitution  in  the  two  Cities  respectively. 

The  sampk  of  New  York  gas  was  collected  at  the  New  York  Hotel  in 

the  forenoon  of  2d  January,  1852,  by  J.  H.  Alexander,  and  understood 

to  be  furnished  there  by  the  Manhattan  Gas  Company;  tbe  sample  of 

Philadelphia  gas  is  believed  to  have  been  gathered  in  the  forenoon  of  Ist 

JanuaijTj  I862y  by  Professor  Booths  Ccom  a  burner  in  his  Labmrtoij. 
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Direct  measurements,  corrected  for  a  uniform  barometer-stand  of  30  in. 
and  constant  temperature  of  32°  F.,  gave  the  following  results: 

Manhattan  Oas.      Philadelphia  G^. 

Carbonic  Acid                    C0%  0-0222  00087 

Hydro-Carbons,                 CH?,  00928  00996 

OlefiantGas                       C^HS  00344  0-0204 

Lt.  Carburetted  Hydrogen  CH*,  1  ^  -.^qq  0-3227 

Hydrogen                          H,     /  ^'"^^  0-4049 

Nitrogen                            N,  0-1231  0-1461 

0-9814  1-0024 

Assuming  a  constitution  in  accordance  witii  the  formulae  given  above, 
these  results  may  be  reduced  for  comparison  as  iblLows: 

Manhattan.  Philadelphia. 

Volume.  \N'eight.  Volume.         Weight. 

C0%  00227  =  00777  00087  =  00306 

CH,  0-0945  =  0-1044  0-0993  =  0-1129 

C*H»,  00350  =  0  0774  00204  =  00464 

Cff,  0-3204  =  0-4035  0-3220  =  0-4172 

H,  0-4020  =  0-0623  0-4039  =  00645 

N,  01254  =  0-2747  01457  =  0-3284 

1-       1-  1-       1- 


Corresponding  spec,  grav.,  0-444  0-432 

The  quantities  inscribed  as  hydro-carbons  were  among  the  volumes 
absorbed  by  chlorine  water  in  the  dark;  and  no  doubt  appear  slightly  in 
excess  from  the  vapor  of  naphtha  accompanying  the  potassium  used  as 
one  of  the  re-agents.  The  sample  on  hand  was  not  sufficient  to  allow  a 
repetition  of  the  experiment  by  which  this  source  of  error  miriit  have 
been  eliminated;  but  as  both  samples  were  purposely  treated  alike,  it  is 
fair  to  consider  its  influence  as  proportionate  in  the  two  cases,  and  as 
therefore  not  afieeting  the  comparison  here. 

The  smallness  of  the  sample  of  Manhattan  gas  also  gave  no  opportu- 
nity for  separating  the  proportions  of  light  carburetted  hydrogen  and  pure 
hydrogen  in  that  instance,  as  was  done  in  the  case  of  the  Philadelphia  gas. 
In  the  comparison,  therefore,  they  are  distinguished  in  the  same  ratio  for 
the  former  as  was  found  experimentally  for  the  latter. 

And  the  same  obstacle  prevented  the  experimental  determination  of 
specific  gravities.  The  values  given  for  this  term  above,  are  therefore  only 
theoretical,  and  have  been  presented  merely  in  illustration;  though  they- 
may  be  presumed  not  to  deviate  materially^  from  the  faet. 

Finally,  if  abstraction  be  made  of  the  nitrogen  and  the  carbonic*  acid, 
the  former  of  which  certainly  and  the  latter  probably  contribute  nothing 
to  the  illuminating  power  in  combustion,  the  economical  efficiency  of  the 
two  samples  may  be  compared  in  the  ratio- of  their  aggregated  combusti- 
ble elements,  as  unden 

Carbon.  Hydrogen. 

Manhattan  gas,     0-45845  =  1-  0-18916  =  1- 

Philadelphia  gas,  0*44944  ^  0:98        0*19156  =  1*01 
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Hb  last  comparison  shows  the  Manhattan  gas  to  be  richer  in  caiiwn 
by  2  per  cent,  and  poorer  in  hydrogen  by  1  per  cent,  under  equal 
wei^ts,  than  the  PhiJadelphia  gas;  and  implies  besides,  that  under  low 
pressures  at  the  burner,  the  Manhattan  gas  should  have  the  advantage  in 
illuminating  power,  while  under  high  pressures  this  advantage  would  be 
exhibited  hj  the  Philadelphia  gas;  and,  finally,  that  within  this  range 
there  is  a  point  of  pressure  at  which  the  illuminating  power  of  the  t)^o 
gases,  with  the  same  burner,  would  be  found  exactly  the  same. 

David  Stewart, 
J.  H.  Alexander. 

Baltimore^  February  \Qthj  1852. 

Note. — ^A  later  analysis  of  the  Philadelphia  gas,  made  by  Dr.  Chailes 
M.  Wetherill  in  the  month  of  February,  gives  the  foUawing  result: 

Olefiant  gas  and           1  R-o^'lfi 
Hydro-carbon  vapors,  j       *            '             * 

Oxygen,            .....  0-136 

Hydrogen,               ....  44*168 

Light  Carburetted  Hydrogen,    •            .            •  41*620 

Carbonic  Oxide,      ....  5*081 

Carbonic  Acid,             .....  0*000 

Nitrogen,    .....  0*059 

100000 


Potash  SaBs  in  Soot  from  Bbui  Lron  Furnaces,* 

At  the  Glasgow  Philosopbieal  Society^  on  Wednesday,  Dr.  Penny  com- 
municated his  discovery  of  the  preienee  of  a  eoHsiderable  quantity  of  pot- 
ash salts  in  the  soot  from  Uast  iroD  furnaces.  The  soot  experimented 
upon  was  obtained  froiB  the  CoIlnesB  Iron  Works,  where  it  collects  in  the 
flues  that  lead  the  heated  gases,  and  other  produitts  of  combustion^  from 
the  top  of  the  furnaces  tathe  air  heaiters  and  steam  boilers^^  Dr.  P^ddj 
gave  the  particidarsof  a  eareful  analysis  of  the  soot,  and  exhibited  speci- 
mens of  the  potash  salt,  which  had  been  extracted  in  large  quantities  by 
Dr.  Quinlan,  of  Hurlet.  The  salt  has  been  pronouneed  by  competent 
judges  to  be  a  good  mackelable  artide,  consisting^  ehiefly  of  carboDaite 
and  sulphate  of  potash,  Mrith  a  small  admixture  of  soda  salts*  According 
to  the  results  of  experiments-  described  l^  Dr.  Penny,  it  appears  that  the 
soot  will  yield  about  50  per  cent,  of  this  marketable  salt,  containing  43 
per  cent,  of  pure  potash.  It  has  bee»  foxmd  that  the  amount  of  potaoi  in 
soot  procured  from  other  ifon  works  is  subject  to  variation,  arising,  do 
doubt,  from  the  use  of  different  coals  in  the  blast  furnace.  From  the  wdl 
known  value  of  potash  salts,,  there  is  every  reason  to  expect  that  this  dis- 
covery will  prove  of  considerable  importance  to  those  who  are  interested 
in  these  commercial'  products,  and  also  to  ironmasters,  who  will  be  ena* 
bled  to  turn  to  account  a  substance  which  has  not  hitherto  been  applied 
to  any  practical  use. 

*Fr«m  the  London  Mining  Journal,  No.  847. 


For  the  Journal  of  A*  Fruiklln  Inatitutc. 
erfantvmca  of  the  U.  S.  Screxo-  Ska/na/iip  "Saa  Jacinto,"  from  Norfolk, 
Va.,  to  Cadiz,  ^ain,  during  t/te  nwnth  of  March,  1852.  By  Chief  En- 
Ipnecr,  B.  F,  Ishebwood,  U.  S.  NaTj'. 

The  readers  of  the  Journal  are  already  acqnemted  vith  the  dimen'sioDs 
'  the  San  Jacinto,  and  with  the  unusual  proportions  of  her  screw  pro- 
tller,  as  ve\l  as  with  its  results  during  the  few  trials  which  have  been 
ade,  and  which  were  made  under  very  unfavorable  circumstances.  An 
xount,  therefore,  of  her  further  performance  will  be  acceptable. 

On  the  3d  of  March,  1S&2,  at  6  A.  M.,  the  San  Jadnto  left  Norfolk, 
a.,  for  Ihe  Mediterranean,  using  steam  when  the  wind  was  ahead,  (about 
ilf  the  time,}  up  to  March  8tb,  midnight,  when  the  forward  bell  crank 

the  starboard  engine  broke  in  the  neck  of  the  spade  handle.  The  time 
ider  steam  up  to  this  period  was  60  hours;  the  screw  performing  under 
e  unfavorable  circumstances  of  head  winds  and  sea,  assisted,  but  in  a 
•ry  small  degree,  by  the  sails.  The  results  tabulated  from  the  steam  log 
e  as  follows: 
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Tbe  tUm  in  the  above  table  are  calculated  for  the  mean  (42^  fee^' 
teb  of  me  screw;  and  it  will  be  at  once  observed  how  greatly  a  smdi' 
lOQDt  of  sail,  and  tbM  on  the  wind,  diminished  the  slip,  showing  how 
ach  tbe  head  winds  retarded  the  speed;  for  the  diminution  of  ^ip  was 
Die  owing  to  Ihe  sbifiing  of  the  wind  from  ahead  around  to  a  point 
iiere  the  uiaiply  braced  sail  would  draw,  than  to  the  effect  of  that  saiL. 
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Anotber  point  that  will  attract  attention  b,  the  manner  in  which  the 
steam  was  used.  The  boilers  are  braced  to  sustam  a  working  pressure  of 

30  pounds  per  square  inch,  and  the  cut-oflfor  expansion  vatve  is  SickePi^ 
momentarily  adjustable.  The  most  economical  manner,  therefore,  of  using 
the  fuel,  would  have  been  to  carry  say  20  pounds  of  steam  in  boUer  per 
square  inch  above  atmosphere,  cutting  oflf  at  one-fourth  the  stroke  mm 
the  commencement,  with  the  throttle  wide  open.  Instead  of  that,  the 
steam  was  used  of  a  pressure  of  11*8  pounds  only,  cutting  off  at  half 
stroke,  being  also  wire-drawn  at  the  cylinder  by  a  throttle  j%^  open. 
There  was  likewise  a  wretched  vacuum  o[  only  24  ifncfaes  of  isereury, 
instead  of  27  inches. 

From  indicator  diagrams  taken  during  the  trial  trip^  it  appeam  Aat 
closing  the  throttle  to  -{^ths,  caused  a  difierence  of  5^  pounds  betwen 
the  boiler  pressure  and  cylinder  initial  pressure,  the  engines  tfien  makiDg 

31  double  strokes  of  piston  per  minute.  Applying  the  same  deduction  now, 
with  the  throttle  y^gths  open,  and  the  double  strokes  25*06  per  minute, 
the  total  initial  cylinder  pressure  would  be  (11  •& —  5rb-\- 14*7)  21  pounds, 
and  the  mean  total  pressure  throughout  the  stroke,  including  effect  of 
steam  in  nozzles  and  clearance,  would  be  18  pounds:  allowing  the  mean 
back  pressure  in  the  cylinders  to  be  2  pounds  greater  than  in  the  con- 
densers, the  mean  effective  pressure  throughout  the  stroke  would  be  13*3 
pounds  per  square  inch.  The  hoises  power  developed  by  the  engme 
would  therefore  be 

3067-96  X  13-3x208'83x2     .^  .  ^ 
33000 

If,  however,  by  better  management,  the  steam  were  properly  used  as 
above  sugsfested,  the  result  would  be  as  follows;    Suppose  tiie  boiler 
pressure  to  be  20  pounds  per  square  inch,  and  the  initial  cylinder  pres* 
sure  18*3  pounds,  cut  off  at  one-fourth  stroke  from  commencement,  the 
mean  total  presMire  throughout  the  stroke,  allowing  for  effect  of  steam  in 
nozzles  and  clearance,  would  then  be  20  pounds;  and  with  a  condenser 
vacuum  of  27  inches,  and  a  cylinder  back  pressure  greater  than  this  by  2 
pounds,  as  before,  the  mean  effective  pressure  tl^oughout  the  stroke 
would  be  16*8  pounds  per  square  inch  of  piston;  and  as  the  double 
strokes  of  piston  with  the  same  load,  are  in  the  proportion  of  the  square 
roots  of  the  pressures  on  it,  they  would  become  (v^l3*3  :  ^/16-8  :  25-06) 
28*167;  ana  the  speed  of  the  vessel  bemg  proportional  to  the  double 
strokes  of  piston,  would  then  become  8*52,  instead  of  7*58  knots. 

The  comparative  quantities  of  fuel  consumed  in  the  two  cases  would 
be  as  follows:  In  the  one  case,  cutting  off  at  half  stroke,  there  would  be 
used  per  stroke,  including  amount  in  nozzles  and  clearance,  189*5  cubic 
feet  of  steam  of  the  total  pressure  of  21  pounds,  and  making  25*06  double 
strokes  per  minute.  In  the  second  case,  there  would  be  used  per  stroke, 
including  same  amount  in  nozzles  and  clearance,  101*2  cubic  feet  d 
steam  of  the  total  pressure  of  33  pounds,  and  making  28*167  double 
strokes  of  piston*  Allowing  the  advantage  of  using  steam  under  a  higber 
temperature  (growing  from  the  facts  that  a  less  proportional  amount  of 
water  is  evaporated  to  produce  it,  and  that  the  fuels  required  are  in  pio* 
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to  tbe  *Bter  evaporated  only,)  to  be  balanced  by  the  greater  Ims 

ittOD,  we  have  for  the  camparison, 

21  X  l89-6x26-060— 103705-T7,  or  1-120, 
33  X  101-2  X  28167-  94065-40,  or  1-000, 
conaumptioii  of  iiiel,  which  in  the  first  case  la  3177  ponnds  of 

t hour,  would  in  the  seoond  case  become  yvTya  )  1^^  '^-  P^' 

r  30*8  tODS  per  34  hours,  giring  a  speed  at  deep  draft  of  8^  knots 

■  ctrongwind  and  sea. 

■^  however,  to  their  complexity,  and  the  faulty  manner  in  which 
[inea  were  designed,  it  is  not  at  all  probable  that  they  could  wilh- 
be  pressure  contemplated,  and  for  woich  the  boilers  were  intended 
lid  be  UMd.  The  engines  were  intended  for  36  double  strokes  of 
per  minute,  to  drive  a  screw  of  37  feet  mean  pitch;  but  the  Chief 
cr  of  the  San  Jacinto^  (who  dtisigned  the  engines,)  apparently  con- 

of  their  &ulty  and  weak  character,  limited  the  double  strokes  of 
0  35,  carrying  low  steam,  and  following  &r  with  it.  The  result 
r  inferior  performance  to  what  might  have  been  obtuned  from  the 
:  screw,  with  strong  and  efficient  engines  of  the  present  size. 
in,  Devertheless,  be  satiafactory  to  compare  the  actual  performance 
8m  Jacinto  with  the  performance  of  the  Saranae,  (a  sister  vessel 
oune  size  and  built  from  the  same  lines,)  under  nearly  the  same 
slucef.  The  following  is  all  that  is  found  recorded  in  the  logs  of 
rlbfmanee  in  heavy  weathen 

Sarahac. 
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■■  necessaiy  to  remaik  here,  that  the  knots  of  the  Saranac  are  6082^ 
eh,  as  commonly  taken  in  the  British  and  American  Navies;  while 
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the  Sail  JaAnid^s  log  line  was  expressly  graduated  to  6140  Jecft,  or  a  gec^ 
graphical  mile. 

General  Perfofmcmce  of  the  Saranae. 

From  all  the  steam  logs  of  this  vessel  at  the  Navy  Department^  it  ap. 
pears  that  the  Saranac  has  steamed  978  bours,  of  which  256  hours  were 
under  sail  and  steam,  or  about  one-fourth  tfae  tiune.    Weather  geneial/j 
fine,  with  brdinary  swell  and  winds. 

Mean  initial  preasare  of  tteam  in  cylinder  (by  indicator)  alMyve 

atmosphere  per  square  inch,  •.  .  9*8  pounds. 

Catting  •fi'  at,  from  cammeacement  af  the  stnika»  (-0444-f>)         4  feeL 
Double  strokes  of  piston  per  minute,  •  .  .     12^ 

Consumption  of  Cumberland  bituminoms  coal  per  ho«r,  2406  pounds. 

Mean  eifeodve  pressure  en  piston  per  square  inch  (by  indicator),     16       ** 
Horses  power  deireloped  by  tke  engines,  604"6 

Speed  of  the  Teasel  per  hour  in  knoU^f^OSI^ieet,    «  .      «*144. 

•<  u       a  '^       «uo    "  .        ^-oea. 

Comparison  ijfihe  Perfomumce  of  the  San  Jadnio  with  that  rfihe  Sarmoc 

In  this  comparison,  the  results  are  taken  to  be  in  the  proportion  of  the 
cubes  of  the  speed,  for  the  powers  employed. 

Powers.  Speeds.  ftesulta  or  Speeds  cubed. 

San  Jacinto,    5U-8  horses,  or  1^0000     7*580  brota  af  9140  ft.      495-5195,  or  1*0000, 
Baranac  604*6      «<  1*1744    8*068    •<  <<    «<       6l«l67t,or  1*W58, 

1*2058 
and  -  ,^^=1*027,  showing  the  ipplicatioii  of  the  power  in  the  Saram 

to  be  2-7  per  cent,  better  than  in  the  San  Jadnio,  There  must,  however, 
be  applied  to  this,  a  mental  correction  for  the  influence  of  the  following 
facts:  Thtft  the  San  Jadnto^s  performance  was  for  very  deep  draft,  and  in 
heavy  weafther;  wkile  the  SaranacU  performance  was  lor  mean  draft,  (that 
is,  With  half  coal  out  and  other  weights  full,)  and  in  fine  weather.  These 
corrections  would  make  the  performance  of  the  iSb;i  Jadnio  consideiablj 
superior  to  that  of  tbe  &ir(mac— a  result  which  m^t  have  been  expected 
in  sea-going  vessds,  from  a  well  proportioned  screw  of  14^  feet  diameter, 
making  only  25  revolutions  per  muiat^,  against  a  common  paddle  wheel 
271  feet  diameter. 

The  consumption  of  fuel  was  as  follows: 

8an  JaciHto,     «  «  .  2177  potmds  ottoid  per  hoar,  or  1*0000 

Saranac,     «...      S466      «  «"         ^<  or  1*18S8 

or  nearly  in  the  proportion  ^1*0000  to  1-1744)  of  the  powers.  The  boO- 
ers,  coal,  and  manner  of  usmg  die  ^am,  bein^  very  simflar,  this  coires* 
pondence  between  power  and  fuel  might  have  neen  expected. 

Performance  of  the  San  Jacinto  nnder  SaU  alone. 

From  March  8th,  midnight,  to  March  l5th,  8  A.  M.,  the  ship  was  on 
her  course  under  sail  alone,  dragging  tfae  screw,  which  being  uneonpled, 
revolved  by  &e  reaction  of  the  water.  The  force  and  direction  of  the 
wind  is  not  given,  nor  tbe  sail  carried;  bat  the  mean  speed  for  the  whok 
of  die  seven  days  was  7  knots  per  hour. 

Performance  rfthe  San  JadntOy  toith  Crippled  Machinery^ 

The  air  pump  of  the  starboard  engine  having  meanwhile  been  discon- 
nected,  and  the  exhaust  pipe  turned  up  through  ttie  hatch  of  die  engine 
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>Oai,  90  as  to  work  that  engine  non-condensing,  the  engines  were  again 
Aited  on  the  ISth  March.  The  results  tabulated  from  the  steam  log  are 
>  follows: 
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On  the  21st  and  22d,  about  forty  fathoms  of  the  port  main  brace,  and 
ilso  a  large  hawser,  got  paid  overboard,  and  coiled  around  the  screw, 
greatly  retarding  the  speed.  After  it  was  cleared,  the  speed  of  the  vessel 
nereased  from  2-75  to  6  knots,  under  nearly  equal  circumstances  of 
ireslher. 

On  the  25th,  at  1 1  A.  M.,  the  San  JacttUo  went  into  Cadiz  for  repairs, 
»bich  woald  not  require  more  than  10  or  12  working  days  to  peiform, 
:!oal  is  dieap  at  this  port,  being  delivered  alongside  the  ship  at  $4-25 
3erton. 

For  a  further  appreciation  of  the  performance  of  the  screw  of  the  Sair 
Tadado  in  heavy  head  seas  and  winds,  it  may  be  compared  with  that  of 
llie  (UtugoK^  one  of  the  bstest  and  largest  ocean  merdiant  screw  steam* 
Alps.  Oa  the  passe^  of  this  vessel  from  Glasgow  to  New  York,  she  made 
Grom  the  11th  to  the  19tli  February,  1852,  bom  inclusiTe,  against  a  heavy 
lead  KB  and  strong  wind,  no  sail  set,  6*157  geographicid  miles  per  hour. 
Tide  JfoHikd  Sandard,  March  27,  1852.)  Under  the  same  circum- 
Icancet,  the  San  Jadnto't  speed  is  seen  to  have  been  7-58  geographical 
miles  per  hour. 


Sbdiitia  of  Gat  Workt  in  Great  Britain.* 
In  the  United  Kmgdom,  says  a  contemporary,  855  cities  and  towns  are 
mpplied  with  gas.  Twenty  gas-works  belong  to  municipal  corporations, 
ar  commissioners,  and  thtrty-uiree  to  private  individuals.  151  companies 
poness  Parliamentary  powers,  while  682  carry  on  their  business  without 
mch  powera.  (?)  The  capital  invested  is  12,300,000/.,  and  the  quantity 
of  gas  annually  manufactured  exceeds  twelve  thousand  millions  of  cubic 
feet. 

*  From  IIiB  I,o>dott  Bvilder,  No.  466. 
Tab  XXm^-Tuu  Suut.— No.  C>--Jc««,  ISfiS.  84 
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Perfornuince  at  Sea  qftheU.S.  Steamship  FuUan.  By  Chief  Engineer 

F.  IsHEBwooD,  U.  S.  Navy/ 

The  following  account  of  the  steaming  of  the  Fulton  from  St.  Mary's, 
Florida,  to  Havanna,  during  the  3^  days  she  was  making  the  passag^e, 
will  show  the  performance  of  the  vessel  at  sea  under  the  ordinary  circuiQ- 
stances  of  wind  and  swell.  The  mean  draft  of  water  was  slightly  less  than 
the  draft  with  half  coal  out  and  all  other  weights  full. 

Average  steam  pressure  in  boiler  per  square  inch  aboTe  atmosphere,  28  pounds. 

Initial  "  cylinder  "  "  26-3    «« 

Average  vacuum  in  condenser,  of  mercury,  •  •  27  inches. 

Steam  cut  off  at,  from  commencement  of  stroke  of  piston,  3  fieet 

Mean  effective  steam  pressure  per  square  inch  of  piston,  calculated 
for  2  pounds  greater  back  pressure  than  in  the  condenser,  and 
including  expansive  effect  of  steam  in  nozzles,  clearance,  dtc,  25  pounds. 

Bulk  of  steam  comprised  between  cut-off  valve  and  piston  at  one 

end  of  cylinder,  .....  3-09i  cubic  feet 

Double  strokes  of  piston  per  minute,   •  •  .  .19}. 

Horses  power  developed  by  the  engine,       •  •  .        599*5. 

Soft  anUiracite  consumed  per  hour,     .  .  .  2200  pounds. 

Speed  of  the  vessel  per  hour  in  knots  of  6140  feet,  •  10}. 

EviFORATIOH  BT  TBI  BoiLlRS. 

The  space  displacement  of  the  piston  per  stroke  of  10  feet  4  inches,  i^ 
140-9  cubic  feet,  and  for  3  feet  of  that  stroke  is  40*644  cubic  feet,  \(p 
which  add  the  space  comprised  between  cut-ofi*  valve  and  piston,  3*094: 
cubic  feet,  making  a  total  of  43*738  cubic  feet  of  steam  of  the  total  pres- 
sure of  41  pounds  per  square  inch,  used  per  stroke;  which  per  hour  would 
become  (43*738x19^x2x60)  10234*69  cubic  feet:  to  this  must  be 
added  the  loss  by  blomng  (ff^  so  as  to  maintain  the  density  of  the  water 
in  the  boilers  at  ^. 

The  temperature  of  steam  of  the  above  pressure  is  270*6^  F.,  taking 
the  temperature  of  the  hot  well  at  100^  F.,  and  the  total  heat  of  steam  at 
1202^  F.,  (neglecting  small  corrections,  which  would  be  out  of  plaee 
applied  to  data  taken  from  the  ship's  log,)  the  proportion  of  caloric  ex- 
pended on  the  water  evaporated  would  be  (1202''— 100"")  1102'';  and  on 
the  water  blown  out  (270-6''— 100**)  170*6%  which  is  13*4  per  cent  of 
the  sum  (1102°+170-6''=1272-6)  of  the  two,  leaving  86*6  per  cent,  as 
the  amount  utilized.    Increasing  the  evaporation  in  this  proportion,  we 

obtain  ( ^^ J  11818*35  cubic  feet  of  steam  per  hour.    The 

relative  volumes  of  this  steam  and  the  water  fix)m  which  it  is  generated 

(84504*80  \ 
— ggj — 1  177*99 

cubic  feet  Taking  the  weight  of  a  cubic  foot  of  sea  water  at  64-3  pounds, 
there  would  be  evaporated  per  hour  by  2200  pounds  of  soft  anthracite, 
(177*99  X  64*3)  11444*757  pounds  of  sea  water,  or  5*202  pounds  of  water 
per  pound  of  coal. 

*  See  ante,  pp.  195  and  18S. 
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Slip  op  thb  Pahdib  Whbbli. 

The  circumference  of  the  centre  of  effort  of  the  paddle  wheels  is  72-26 
feet;  consequently, 

72-26  X  l^i  X  ^  =B  84544*80  feet  a  speed  centre  effort  paddles  per  hoxir. 
]  Oj  X  6140  S3  66005*00  feet  ss  speed  of  vessel  per  hour. 

18539*20  feet  :b  slip  centre  effort  paddles  per  hour,  or  21.93  per  cent* 

ISOICATOB  DlAOBUIS. 

The  indicator  diagrams  are  added  to  show  the  action  of  the  valves  and 
the  manner  of  usmg  steam.  The  cut-oflfis  Sickels',  and  momentarily  ad- 
J  ustable.  Under  ordinary  steaming  at  sea,  the  blowers  are  only  used  occa- 
sionally, when  cleaning  fires,  pumping  up,  &c. 

The  indicator  diagrams  were  taken  in  New  York  Bay,  with  the  vessel 
deep  laden,  ready  for  a  cruise. 

No.  1.  Initial  steam  pressure  in  cylinder  per  square  inch  of  piston  above 
zitmosphere,  35  pounds;  cut  off  at  three-fourths  stroke  of  piston.  Mean 
directive  pressure  throughout  stroke  of  piston,  41^  pounds.  Double  strokes 
of  piston,  23  per  minute. 
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No.  2.  Initial  steam  pressure  in  cylinder  per  square  inch  of  piston  above 
atmosphere,  29  pounds;  cut  off  at  full  three-eighths  stroke  of  piston.  Mean 
effective  pressure  throughout  stroke  of  piston,  30^  pounds.  Double  strokes 
of  piston,  20  per  minute. 
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No.  3.  Initial  steam  pressure  in  cylinder  per  square  inch  of  piston  above 
atmosphere,  25^  pounds;  cut  off  at  y^^ths  stroke  of  piston.  Mean  eflectire  ^ 
pressure  throughout  stroke  of  piston,  30^  pounds.    Double  strokes  of^^ 
piston,  20  per  minute. 
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It  will  be  observed,  that  the  double  strokes  of  piston  were  nearljin 
the  proportion  of  the  square  roots  of  the  effective  pressure  on  it. 

Tlie  square  root  of  41^  is  6*442;  of  30^  it  is  5*523;  or  the  two  are  in 
the  proportion  of  1-166  to  1-000. 

The  double  strokes  of  piston,  23  and  20,  are  in  the  proportion  of  1*150 
to  1-000. 


For  the  Journal  of  tbe  Franklin  Institute. 

U.  S.  Screw  Steam  Tug  ''John  Hancock:^    By  Chief  Engineer  B. 

IsHERWooD,  U.  S.  Navy.    (  With  a  Plate.) 

llie  John  Hancock  was  constructed  in  1850,  to  answer  the  double  pu 
pose  of  a  steam  tug  and  water  tank  for  the  U.  S.  Navy  Yard  at  Charle! 
town,  Mass.,  where  she  has  since  been  stationed,  with  the  exception  of 
short  cruise  to  the  Gulf  of  Mexico,  during  i\xtJUlihuster  excitement  of  th< 
Lopez  expedition.  On  that  occasion  she  was  brig  rigged,  and  carried 
battery.  The  results  hereinafter  given  are  the  mean  of  her  performaii< 
at  sea,  without  sail,  under  ordinary  circumstances  of  weather. 

The  hull  was  built  at  the  Charlestown  Navy  Yard.  The  machmeiy  wa^^ 
constructed  at  the  Washington  Navy  Yard,  by  Mr.  Ellis,  from  the  design—^ 
of  Mr.  Charles  W.  Copeland. 

HuLL^ — ^Length  between  perpendiculars,      .  . 

Beam,  extreme,  ••.... 

Depth  of  hold,       •  .  •  ... 

Burthen,        •.•.•>. 

C  forwaru 
Draft  of  water  with  half  coal  in,  and  all  other  > ,__.    ' 

weights  full,  (aft     '     .     * 

Immersed  amidship  section  at  the  mean  draft  of  8^  square  feet,    lh€  square  feet 
Square  feet  of  immersed  amidship  section  per  cubic  foot  of  space 

displacement  of  piston,  multiplied  bj  number  of  douUe 

strokes  of  piston  per  minute,       ....  0*036. 

Square  feet  of  immersed  amidship  section  per  cubic  foot  of  space 

displacement  of  piston,         .....    S*017. 


118  feet 
t%     « 
9     « 
808  tons. 
6  feet 
Hi  " 
lOi  « 
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—Two  oscillating  nonK^ndensing  engines. 

r  of  cylinders,  .....  1  foot  8  inches. 

fpiston,  .  .  .  .  .       1     "  9      « 

Bpltcement  of  both  pistons  per  stroke,  .  .  7'636  cubic  feet. 

ective  steam  pressure  per  square  inch  of  piston,  .     25  pounds. 

tndces  of  piston  per  minute,  .  .  .  65^. 

orses  power  developed  by  the  engines,  .  .     79*25. 

n  efiective  pressure  is  calculated  for  an  initial  cylinder  pres- 
pounds  less  than  the  boiler  pressure,  and  for  a  back  pressure 

9  greater  than  the  atmosphere,  cutting  off  at  three-fourths  the 
the  commencement,  and  allowing  for  the  effect  produced  by 

5  feet  of  space  comprised  between  the  steam  valve  and  piston. 

igbt  of  engines,  including  propeller  shaft  cased  in  brass,  38,955 

D  Propellsb  (Plate  vi.)^ — One,  of  bronze,  twist-bladed,  but  not  a  true  screw, 

stem  of  the  vessel,  and  connected  directly  to  the  engines^ 

*,     .  .  .  a  .  .  .  o  leci. 

if  periphery  in.  direction  of  axis,  .  .  ,      3     ** 

periphery,   ......  18*040  feet. 

hub,      ........      6*310     « 

•of  hub,      ......  1*260    « 

dxin  iiuictioa  of  total  helicoidal  surface,  .  .     15*265     ^ 

ch  of  the  surface  comprised  between  a  diameter  of  4  feet 
the  periphery,  which  may  be  considered  as  the  effective 
leUing  surface,  and  from  which  the  slip  is  calculated,         16*739     '* 
periphery  from  a  line  at  right  ajfigles  to  axis,  .    35^  40^. 

hub  firom  a  lino  at  right  angles  to  axis,      .  •  5S^    T. 

of  blades,  .  .  .  .  .  .3. 

licoidal  area  of  blades,  ....  44*135  square  feet.. 

»jected  area  of  blades  on  a  plane  at  right  angles  to  axis,     30*333 

helicoidal  area  (between  diameter  of  4  feet  and  periphery),  32*856 

projected  area,         **  **  "  24*488 

m  of  the  total  helicoidal  area  of  the  propbller  to  immersed 

Jihip  section  of  hull,     ......       1*000  to  3*489. 

m  of  the  total  projected  area  of  Ihe  propeller  to  ira- 

led  amidship  section  of  hull,  ..  .  .  1*000  to  5*077. 

of  the  propeller,  ....  2830  pounds. 

he  pEopeller,  ...  .  .25  cents  per  lb. 

►wing  table  will  show  the  angles,  corresponding  pitches,  &.C., 
oidal  surface  of  the  propeller  at  various  points  from  hub  to 

The  calculations  are  made  by  supposing  that  surface  to  be 
)  a  number  (7)  of  parallel  bands  or  strips,  called  elements, 
ar  as  concentric  circles  when  the  propeller  is  viewed  as  a  disk. 
and  pitches  are  those  normal  to  the  centre  lines  of  the  elements. 

are  calculated  as.  the  heights  of  a  series  of.  idght  angled  trian- 
ich  the  bases  are  the  circumferences  normal  to  the  radii  of  the 
nents,  and  the  angles  given  made  with  the  circumferences  by 
meuses.  Were  one  convolution  of  the  thread  used,  the  whok 
I  be  employed^  but  as  less  than  a  convolution  is  used,  only  a 
ffUi.pilch  is  used,  and'  this  fraction  varies  for  the  different  ele- 
rding  to  the  lieagth  of  the  propeller  at  those  elements  in  the 
i^the  axis.  The  total  lengths  of  the  dements  are  the  bypothe- 
series  of  right  angled  triangles,  whose  bases  are  the  circum- 
id*whose  heights  are  the  pitches  normal  to  those  eFements. 

84» 


It 
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The  length  of  element  used  is  the  total  length  multiplied  by  the  coiK« 
ponding  frsction  of  the  pitch. 
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n  boiler,  with  lingle  retam  Mccnding  fltiei. 


1019-M  cubic  feet 


SOOcu^ 


4-fl3e«qu 


BoiLiR  (Plate  Ti-V- One 
liCnglh  of  boiler,    . 
Breadth,        "  .... 

Height,  " 

Gontenla  of  circumccribingpuallelopipedoin,  . 
Areaof  healing  rarfice,      .... 
Area  of  grate  surface. 
Capacity  of  itcam  lOom  in  boiler,   . 

"  "  boiler,  iteam  pipea,  &c., 

Cma  ares  of  the  two  lower  row*  of  fluea,  . 
"  uppet  row  ofSura,    . 

"  amoke  chimnej,  .  .  .  4-909      "      ' 

Height  of  amokc  chimnej  aboTc  grate,  .  .  37  feet  9  indM* 

Mean  prewurB  of  aleam  above  atmoiphere  per  aq.  iocb  in  boiler,      31  pound*. 

"  "  "  "  cjUnibr,  38-3     " 

Cutting  off  at,  from  commencement  of  Mroke,  (Jtbi  alroke,)         ISj  indiea. 
Space  compriied  between  cut.off  valve  &  piston,  (both  cjUndan,)  0-6{>i  enbtoft' 
Double  atrokei  of  piaton  per  minute,         .  .  CSJ, 

Coniumption  of  bituminaua  (CumberUnil)  coal  pet  hear,  with 

iMtur*!  draft,  .....  598  pouniU. 

Weight  of  aea  water  in  boiler,  .  .  .  32,700      *■ 

"        boiler  and  amolce  chinmef ,        .  .  .    36,667      " 

"        boiler  grate  bar*,  3360      " 


PaoroBTtoxa. — Proportion  of  beating  to  grate  sarface, 

PropoKion  of  grate  aurface  to  croaa  area  of  the  two  lower  rowi 
of  flue*, 
upper  row 
"  "  "        of  imoke  chimney, 

"  heating  lurftee  to  croa*  uea  of  the  two  lower  rowi 

upper  TOW 


S6-gH  to  U 

64M 
B-M8 
S>7M 
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Square  fieet  of  heating  lurface  per  cubic  foot  of  ipace  displace- 
ment of  pistoD,        13*356. 
"  "  "     of  space  displace- 

ment of  piston,  per  doable  stroke  of  piston  per  minute,  0*241. 

Square  feet  of  grate  sur&cc  per  cubic  foot  of  space  displacement 

of  piston,      3*667. 

<(  U  M  M  •( 

per  double  stroke  of  piston  per  minute,  0*066. 
Cubic  feet  of  steam  room  to  cubic  foot  of  ^team  used  per  stroke,  25*309. 
Consumption  of  bituminous  coal  with  natural  draft  per  square 

foot  of  grate  surface  per  hour,  .  .  .  21*360  pounds. 

Sea  water  evaporated  from  temperature  of  212°  F.  by  one  pound 

of  bituminous  coal  per  hour,        ....        7'651       ** 
Sea  water  evaporated  from  temperature  of  100°  F.  by  one  pound 

of  bituminous  coal  per  hour,  .  .  .  6*938      ** 

Sea  water  evaporated  from  temperature  of  212°  F.  by  one  square 

foot  of  heating  surface  per  hour,  •  .  .        6*061       ** 

Total  cost  of  boiler  and  smoke  pipe,  (26,667  pounds,)  $2428*  13,  or  9*1  cents  per  lb. 

The  eyaporation  is  calculated  for  an  initial  cylinder  pressure  of  1*7 
kunds  less  than  the  boiler  pressure;  the  feed  water  was  by  means  of  a 
ater  furnished  to  the  boiler  at  a  temperature  of  212^  F.;  the  point  of 
tting  oflf  was  at  three-fourths  the  stroke  from  the  commencement.  Three- 
urths  the  space  displacement  (7*636  cubic  feet)  of  both  pistons  is  5*727 
ibic  feet,  to  which  add  the  spaces  comprised  between  the  cut-off  valve 
id  piston,  0*664  cubic  feet,  at  one  end  of  each  cylinder,  and  there  re- 
Its  (5*727+0*664)  6*391  cubic  feet  of  steam  of  43  pounds  per  square 
ch  total  pressure  used  per  stroke;  the  number  of  double  strokes  per 
inute  being  55J,  there  would  be  used  per  hour  (6*391  x  55J  x  2  x  60) 
o64'06  cubic  feet.  The  relative  volumes  of  steam  of  43  pounds  per 
tare  inch  pressure,  and  the  water  from  which  it  is  generated,  is  as  635 
I.  The  water  evaporated  would  then  be  (42564*06-1-635)  67*03 cubic 
t,  which,  taking  the  cubic  foot  of  sea  water  at  64*3  pounds,  would  be 
.0*029  pounds.  To  this  must  be  added  the  loss  by  blowing  off  at  -^^.j, 
cing  the  total  heat  of  steam  at  1202^  F.,  and  the  temperature  of  the  feed 
■ev  at  212®  F.,  there  would  be  supplied  to  the  feed  water  by  the  fuel 
^^  F.  of  heat.  The  temperature  of  the  steam  is  273**  F.;  the  difference 
^een  the  temperature  of  the  feed  water  and  the  water  blown  out  is 
3® —  212°)  61°  F.,  and  as  equal  quantities  of  the  water  pumped  into 
l)oiler  are  evaporated  and  blown  out,  the  proportion  of  the  heat  ex- 
tded  in  evaporating  will  be  990°,  and  in  blowing  out  61°  F.  The  total 
Lt  furnished  by  the  fuel  will  be  then  (990°+61°)  1051°,  and  of  this, 
^,  or  5*8  per  cent.,  is  lost,  leaving  (100*  —  5*8)  94*2  per  cent,  utilized, 
I  if  94*2  per  cent,  evaporates  4310029  pounds,  100  per  cent.  wiH  eva- 
"ate  4575*4  pounds.  The  amount  of  fuel  consumed  per  hour  was  598 
inds;  consequently  one  pound  of  fuel  evaporated  (4575'4-r598)  7-651 
inds  of  sea  water  from  a  temperature  of  212°  F. 
Xo  obtain  the  evaporation  from  a  temperature  of  100°  F.,  ir  order  to 
^pare  it  with  the  results  from  the  boilers  of  condensing  engmes,  where 
i  teed  water  is  supplied  of  that  temperature,  it  is  necessary  to.  consider 
tt  the  latent  heat  of  steam  is  990°,  which  increased  by  212°,  (the  tem- 
^ture  of  the  feed  water  for  which  the  evaporation  has  been  obtained,) 
Loonts  to  1202^;  also,  the  same  latent  heat  (990°)  increased  by  100°, 
^  temperature  of  the  feed  water  for  which  the  evaporation  is  to  be 
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obtained,)  amounts  to  1090^.    Hence  the  proportion  in  the  first  case 
tween  the  latent  and  the  sum  of  the  latent  and  sensible  heats  is  as 

990  :  1202,  or  as  1-0000  :  1-2142, 
and  in  the  second  case  it  is  as 

990  :  1090,  or  as  1-0000  :  MOlO, 

and  as  the  proportion  of  1-2142  to  1*0000  gave  7-651  pounds,  the  p 
portion  of  1-1010  to  1*0000  will  give  6-938  pounds. 

The  ashes,  clinker,  and  refuse  of  the  coal  from  the  furnaces  amount 
to  12*8  per  cent,  of  the  total  weight  of  the  coal  put  into  the  furnaces. 

Performance. — Of  the  entire  time  of  steaming,  during  one-half  tbi 
was  a  light  fair  wind,  and  the  remaining  half  a  light  breeze  ahead.  On 
nary  sea,  and  no  sail  set.  Speed  of  the  vessel,  6*411  knots  of  6082§  fi 
per  hour.  Steam  pressure  in  boiler  above  atmosphere  per  square  inch, 
pounds,  cutting  otf  at  three-fourths  the  stroke  from  the  commenceme- 
Consumption  of  best  Cumberland  (bituminous)  coal,  598  pounds  per  h<^ 
Revolutions  of  the  propeller,  and  double  strokes  of  engines,  55|  ^ 
minute. 

Slip  of  the  Propeller. — Taking  the  pitch  of  the  propeller  at  16'* 
feet,  the  slip  would  be  as  follows: 

1 6-739 X     65i  X  60=55740-870  fe^Usspeed  of  propeUcr  per  hour.. 
6-41 1X6082}         =38995-976    **  =    "  vessel  " 


16744-894    **=  slip  of  propeller        **        or  30-04  per  o 

Comparison,  of  the  ^^John  Hancock^^  with  the  U,  S,  Paddle  Wlieel  Steta 

''Spitfire:' 

Being  in  possession  of  the  log  of  the  Spiifire^  (a  small  war  steamer,  w. 
a  condensing  engine,  and  having  about  the  same  resistance  of  hull  as  t 
John  Hancock^)  giving  her  mean  performance  at  sea,  a  comparison  of  1 
relative  efficiency  of  the  two  modes  of  propulsion  can  be  made  undect 
circumstances  in  which  they  were  intended  to  be  employed,  viz:  at 
and  loaded  and  trimmed  as  war  steamers. 

John  Hancock.        Spitfize. 
^  Length  between  pcrpendiculaTBi        •        ..        •        113  feet. 

Length  on  deck, US  feet 

Extreme  beam  on  dock    .        .        .        .         .  23     <«  22}  » 

Depth  of  hold,     .        . 9    "  U     " 

Mean  draft  of  water, 8^  "  7j  " 

Area  orimmerscd  amidship  section  at  mean  draft,     154  square  f(fet.    154  aq. 
Horses  power  developed  by  the  engines,      .         .         79-250  89*936 

Speed  o£  vessel,  in  knots  of  6082^  feet  per  hour,  6-4 1 1  6i390 

Slip  of  propelling  instrument,     .■    .   •        •        •■       30*04  per  oeot..    19-34  gr* 

Considering  the  cubes  of  the  speeds  as  the  measures  of  the  resistanc 
we  have  a  resistance  of  (6-411^)  263*498  overcome  by  a  power  of  79'^ 
in  the  case  of  the  John  Hancock^  and  a  resistance  of  (6-39^)  260'9 ' 
overcome  by  a  power  of  89*936  in  the  case  of  the  Spitfire;  and 

263-498     ^,^,      ^260-917     ^  ^^, 
-.^9:^-3^325  and  .35:3^=2.901; 
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sqaentlytfae  application  of  the  power  was  better  in  the  John  Hancock 
in  the  SpUJire  in  the  proportion  of  3*325  to  2*901,  or  as  1-0000  to 
25,  supposing  the  two  vessels  to  ofler  equal  resistance  tOi  the  power. 
wQl  be  obserred  that  there  was  a  great  inequality  in  the  slips  of  the 
•Ifing  instruments  of  the  two  yessefs,  that  of  the  John  Hancock  being 
Lper  cent.,  while  that  of  the  Spitfire  "w^s  13*34  per  cent.,  a  differ- 
of  16-70  per  cent.  The  loss  by  oblique  action  with  the  paddle 
1  of  the  ^tfire  was  18*50  per  cent.,  making  the  sum  of  the  losses 
e  paddle  wheel  (13-34+18-50)  31*84  per  cent, 
le  powers  (79*250  and  89*936  horses)  exerted  in  the  two  vessels  were 
TOSS  powers  developed  by  the  engine.  A  more  accurate  idea  of  the 
re  efficiency  of  the  propelling  instruments  will  be  obtained  by  re- 
ig  these  powers  to  the  portions  applied  to  the  propelling  instruments, 
consideration  of  the  friction  of  the  load  can  be  omitted,  as  it  would 
oportional  to  the  load. 

ginning  with  the  Spitfire^  it  may  be  taken  that  the  power  required 
ercome  the  friction  of  the  engine  alone  is  1  pound  per  square  inch 
iton,  and  the  power  required  to  work  the  air  pump  is  0*7  pound  per 
« inch  of  steam  piston.  The  mean  eff*ective  pressure  per  square  inch 
iton  was  18  pounds.     The  per  centage  of  power,  therefore,  lost  in 

ing  engine  and  air  pump  would  be  ( rrr — \  9*444  per  cent.,  and 

I  per  cent,  of  89*936  is  8*494,  leaving  81*442  horses. 

le  engines  of  the  John  Hancock  being  non-condensing,  their  gross 

T  will  only  have  to  be  reduced  by  the  1  pound  per  square  inch  of 

1  required  to  work  them.     Their  mean  effective  pressure  per  square 

of  piston  being  25  pounds,  1  pound  would  be  4per  cent.,  and  79*25 

lished  4  per  cent,  is  76*08  horses. 

le  comparison  of  powers  with  effects  or  resistances  overcome  by 

IS  applied  to  propelling  instruments  will  be  as — 

263*498     ^  ,^^.  ^    , 260*917     ^  __ 

.;^g^-3*4634,        and  ^^^  -3*2037; 

iquently  the  propeller  of  the  John  Hancock  was  more  efficient,  econo- 
ly,  than  the  paddle  wheel  of  the  Spitfire^  in  the  proportion  of  3*4634 
»37,  or  as  1*000  to  0*925. 

the  data  used  in  these  latter  calculations,  both  of  power  and  resist- 

are  only  general  practical  averages,  and  not  critically  accurate  for 

articular  cases,  the  results  cannot  be  depended  on  within  a  few  per 

;  consequently  we  are  only  entitled  to  conclude  that  the  two  pro- 

ig  instruments  were  equally  efficacious. 

■T  AND  Weight  of  Machinery. — The  neat  cost  of  propeller,  engines, 
toiler  was  $7562*35,  in  which  is  included  10,000  pounds  of  brass 
igB.  Cost  of  patterns,  additional,  $487*47.  The  total  weight  of  pro- 
',  engines,  and  boiler,  exclusive  of  water,  is  70,712  pounds.  The 
e  irames  were  of  wrought  iron,  with  finished  columns. 
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On  the  Eledro-Magnetic  Motor  ofFessel.    By  M.  Plucker.* 

It  is  known  that  Mr.  Page,  a  physicist  in  North  America,  has  recently 
endeavored  to  produce  a  motive  power  by  an  extended  application  of  the 
force  which  attracts  a  mass  of  iron  within  an  electro-magnetic  helix. 
Th.  Hankel,  of  Leipzic,  has  made  the  same  attempt^  and  has  establish- 
ed an  important  practical  law,  namely,  that  this  force  is  as  the  square  of  the 
power  of  the  current.  AL  Fessel  has  on  his  part  constructed  a  model  of  a 
machine  at  my  request,  the  value  of  which  I  am  not  for  the  moment  able 
to  appreciate  in  case  it  were  made  on  a  large  scale,  but  which  as  a  piece 
of  physical  apparatus  explains  and  clears  up  the  application  of  the  force 
in  question. 

The  model  of  Fessel  is  formed  of  two  helices  placed  end  to  end  in  a 
horizontal  position.  They  serve  to  conduct  the  current  always  in  the 
same  direction,  but  in  such  a  way  that  it  traverses  alternately  each  of  the  two 
helices,  and  consequently  only  one  at  a  time.  In  the  interior  of  the  helices 
is  a  bar  of  iron,  which  is  alternately  attracted  from  the  one  into  the  other 
by  constantly  maintaining  the  same  polarity,  and  which  thus  executes  a 
motion  backwards  and  forwards.  To  the  two  extremities  of  the  bar  are 
fixed  two  slender  horizontal  shanks  of  brass,  which  rest  upon  two  pullies 
attached  to  the  two  extremities  of  the  apparatus,  and  which  thus  support 
the  whole  weight  of  iron.  One  of  these  shanks  sets  a  wheel  in  motion. 
A  commutator  is  moved  by  an  eccentric  by  means  of  a  directing-rod, 
which  is  placed  so  as  to  be  able  to  make  the  machine  move  backwards 
and  forwards  as  in  steam- vessels.  In  one  of  the  machines  the  commuta- 
tor has  been.fixed  immediately  to  the  axis. 

Two  couples  of  Grovels  cells  are  sufficient  to  communicate  to  this  ap- 
paratus a  great  rapidity.  With  six  couples,  the  rapidity  became  such 
that  it  threatened  to  break  the  apparatus;  and  fearing  this,  I  stopped  the 
passage  of  the  current. 

I  have  just  received  from  him  the  news  that  he  has  nearly  completed 
the  construction  of  a  new  apparatus,  in  which  he  has  replaced  the  pulleys 
by  oscillating  shanks  of  metal  rod,  similar  to  the  oscillating  cylinders  ot 
the  steam  engines. — Bibliothique  Vmverselle  de  GenivCj  December^  1851. 


For  the  Journal  of  the  Franklin  Institute. 

Explosion  of  the  Steamboat  ^^ Pocahontas. ^^  By  A.  C.  Jones,  Engineer. 

To  the  Committee  on  Publications. 

On  February  18,  1852,  the  steamboat  Pocahontas^  in  backing  out  from 
a  wood  yard  on  the  Arkansas  river,  collapsed  both  flues  of  the  middle 
boiler,  scalding  eighteen  persons,  of  whom  eight  died  within  a  few  hours 
after.  The  three  boilers  are  two  years  old,  28^  feet  long,  38  inches  in 
diameter,  with  14-inch  flues.  By  mspection,  I  found  that  half  of  each 
flue  is  torn  from  the  after  head;  one  nue  is  flattened  vertically,  and  the 
other  one  horizontally;  the  end  sheet  of  one  is  much  laminated,  and  has 
been  burned  in  turnm^  the  flanch  on  it.  The  iron  is  scant  one-quarter 
inch  thick; — this  is  entirely  too  light,  particularly  if  they  carried  the  steam 

*  From  the  Lond.,  Edinb.,  and  Dublin  Philosoph.  Magazine,  Febniaiy  185S. 
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t  extreme  of  the  pressure  gauge,  (200  lbs.)  The  time  elapsed  has 
Slated  the  marks  of  the  water  line — ^the  flues  appear  as  if  they  bad 
partially  overheated.  The  position  of  the  gauge  cocks  in  the  out- 
Ixrilers  show  that  these  were  worked  on  the  scant  water  system.  The 
le  boiler  has  no  gauge  cocks  in  Uj  and  yet  the  inspector's  certificate, 
I  New  Orleans,  January  24, 1852,  pronounces  them  in  good  order! 
hdl  is  uninjured,  and  no  other  damage  was  done  to  the  boat. 


For  the  Jonmtl  of  the  Franklin  Institute. 

'a  an  the  Steamship  ^^Staie  of  Geargia.^^    By  J.  V.  Merrick,  Esq. 

{WUhaPlate.) 

lis  steamer,  before  noticed  in  this  Journal^  has  recently  been  com- 
d,  and  will  leave  this  port  as  pioneer  of  the  line  to  Savannah,  Geo., 
le  12th  of  May.  Her  engineer's  trial  trip  was  made  on  the  27th  and 
April,  1852,  and  an  account  of  her  perfonnance,  with  the  principal 
DSions,  &c.,  will  doubtless  be  interesting  to  many  readers. 

eomtmcted  bj  Vanghan  &  Lynn,  Kensington. 

I«ength  on  deck,           .....  210  feet 

**  between  perpendicolan,  ....      200  ** 

Bieadth,          ......  33  *< 

**        OTer  goarda,  (extreme,)        .        .  .        66  *<  10  inches. 

Depth  of  hold,              .....  21  « 

D^yth  of  lower  hold,          .            .                        .  .         13  « 

9  with  three  masts;  three  square  sails  on  foremast;  fore  and  aft  sails  on  main  and 
minenmast. 

r,  loaded,  estimated  at  12  ft.  6  in.,  to  12  ft.  9  in.,  which  is  about  6  inches  more  than 
intended,  owing  to  the  unusual  size  and  weight  of  timbering. 


mxT  constructed  by  Merrick  dt  Son,  Southwark. 

I^Mce  occupied  in  lower  hold,  by  machinery  and  ftill  complement  of  coal  (165  tons,) 
is  64  feet  9  inches  long,  and  whole  width  of  ship  as  foUows: — 

Engine  space,  13^  feet  wide,  with  bunks  on  each  side,  30  feet  9  in. 

Fire  room,  .  •  .  .  .  .8^3** 

Boilers,  li    « 

Passage  forward  of  boilers,  .        1    '*   9  « 


Total,  64    '<   9  " 

Batween  decks,  space  12  feet  3  inches  wide,  and  46  feet  long;  centre  ol  shaft,  80  feet 
forward  of  stem  post. 

n,  nngie  nde  lever,  with  condenser  below  cylinder;  air  pump  on  same  end,  and 

outside  steam  chests  having  balance  TalTes. 
Cjflinder,  .  72|  in.  diam.  8  ft.  stroke, 

lunninal  horse  power,  ....      220*6 

Air  pump,  .....  46}  in.  dia.,  37  in.  stroke. 

Lead  on  steam  valTes  (lift,)  .  «  .      i  inch. 

Lead  on  exhaust  valTes  (lift,)     •  •  13-16  inch. 

Is  fitted  with  H.  Allen's  momentarily  adjustable  cut-off  arrangement. 

ii  WnuLa,  ordinary  radial,  with  single  floats. 

Diuieter  over  floats,  ....  29  feet  4  inches. 

Widthof  «        .  .        9    «    8    « 

SapUi  ef  "  1    «  10   « 

Number  of        •*        ,  ,  .  28 

Mbui  dip  OD  trial,  4    «    4} '< 
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Mechanics^  Phymcs^  and  ^^henrntry. 


BoiUM  (Plate  til);  two  return  tabalar,  lutaral  draft;  dimennom  of«6Hh: 
Lengths  •  •  •  • 

Width,  .... 

Height,       •  •  •  •  • 

S40  tubes  of  8  inches  inside  diameter;  9  feet  %  inchee  long. 

4  furnaces  with  brick  bridge  walls. 
Heating  sur&ce,  (to  12  inchM  aboTe  tubes.) 
4  Furnaces  and  back  connexions, 
Tubes,  «... 

Front  connexion,  ^ 


14 

19    ""    lOiiti 


Total  in  each, 
"     both, 


Grate  surfiu^e, 
Cubical  contents,  (without  drams,)    " 
Water  space,  (to  12  inches  above  tubes,) 
Steam  space,  including  drums. 
Weight  of  each  boiler, 

**         water  in  each  boiler. 


M 
CI 


468  a^iie  kd, 
1774  « 

76  « 

•.      2308  " 

4604  " 

145  * 
2077  cubic  feet 

1874-4  « 

1017  •* 
98,600  pounds. 
43,880        ** 


iC 


each  boiler  filled,  •• 

or,  ^  tons  total  for  both. 
SxoKX  Stacks — 
Diameter,  ,  ^ 

Total  height  above  bars. 
From  bars  to  centre  of  tubes, 

centre  of  tubes  to  top  of  *dram, 
top  of  drutt  upf  « 


88^680 


^  feet  9  inches. 
60  feet,  as  follows: 


« 


PaOPORTIOHS^^ 

Heating  surface  %o  cubic  fbot  of  cylinder, 

grate  surface, 
pounds  fuel  per  hour, 
nominal  horse  power. 
Grate  surfece  to  area  over  bridge, 

**  **  area  in  tubes,     • 

u  u  M         chimney, 

Steam  space  to  cubic  foot  of  cylinder. 


ti 


dfeet    9mdufi 
16    «     3     « 

41    *« 

60    **     0      " 

2040  to  1-00 
31«75  «  1-00 
8*39  ««  1-00 
20^8  **  1-00 
1-      •«  0-127 
1-      «  0-163 
1-      «  0-180 
4-6     *«  1-00 


PxEPoaxASCK^— Trial  Trip  made  down  the  Delaware  river  and  out  to  aea. 

Mean  draft  of  water  on  trial,  forward^       .  .  10  feet  7  mcheii 

««  aft,        .  .      18    «    5i    « 


M 


^                  **           mean, 

•           . 

11     «    6t    « 

Midship  sectiom  immersed  at  that  draft. 

*           • 

846*5  a^oan  fett 

Time  and  distance  made;  downward  trqi.-— April  27. 

Distance  irotti 

Tide  and  odMrifBt^ 

Time. 

starting  point. 

Passed  Navy  Yard  Shears,            9h.  16  m.  A. : 

M.      Miles. 

Ebbalmoitiaflf*! 

«       Fort  Mifflin,                       9     60        <« 

8-26 

M 

(stopped  10  min.) 

■ 

**       Marcus  Hook,                   10    61        ^ 

20*86 

M 

Stopped    twice    below 

Marcus  Hook  to  re^ 

pair  disarrangement  of 

Met  flood  at  1P.K 

valve  gearing;  in  all    2    48 

80  mites  btl9irci9^ 

«       DeUwareCity,                   2    61    P.M. 

40-60 

**       Ledge  Lightboat,               6      8        « 

77-00 

TookibbtUi. 

«       Breakwater  Lighthouse,    7    48         •* 

103-60 

Total  time,        10    34 

RonniDg  time,    7    36 

103-60 

^aUs  on  the  SUamstdp  State  of  Georgia. 
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iidinating  the  tide  current  2\  miles  per  hour,  in  favor  4|  hours,  and 
«0ed  3f  hours,  the  actual  distance  run  was  103*5 — 2*2al01*3  miles, 

in  still  water,  speed  per  hour  was-;r-;r-=«13'33  statute  miles. 


7-6 


Time  and  distance  made,  April  28. 


led  Breakwater  Lights^ 
Put  about, 


6  h.  3  m.  A.  M.  on  8.  E.  courae.    Moderate  breeze  from 


7      48 


«( 


about  22  miles  out.  8.  W.,  and  light  swell; 

at  7  30,  wind  veered 
to  the  westward  and 
came  out  strong  from 
N.  N.  W. 

Tide  ebb;  wind  nearly 
ahead;  continued  till 
below  Recdj  Island, 
(3  30,  P.  M.);  after 
which,  wind  abeam  to 
the  City. 

No  tide  till  4  h.  15  m. 
when  flood  tide  over- 
took the  vessel. 

Tide  moderate,  owing 
to  N.  W.  wind  blow- 
ing all  day. 


rhe  force  of  the  wind  may  be  estimated  by  comparing  the  time  nm- 
y  out  and  returning  (22  miles,)  at  sea.  22-M •75=12-57,  and  22-^2.25 
►•77  miles  per  hour;  cMfierence  owing  to  wind  on  retumaB2-8  miles  per 
r.     On  the  upward  trip,  tide  in  favor  2  h.  22  m.,  opposed  2  h.  42  m. 

ual  distance  run,  103*5 — 0-7«s  102-8  miles  in  8  h.  8  m.,  or  «= 

0-13 

36  statute  miles  per  hour.    Assuming  the  retardation  from  the  wind 

\  miles  per  hour  only,  for  one  half  the  running  time,  would  give  the 

sd  =  13*66  miles  per  hour. 

?he  average  pressure  in  boilers,  pressure  in  cylinder,  (from  indicator 

Is,)  number  of  revolutions,  point  of  cutting  off,  &c.,  were  as  follows: 


Bed  into  Breakwater, 
Kounded  past  Lewes, 

'      out  of  Breakwater, 
(^Stopped  9  minutes.) 

'      Ledge  Light-boat, 

10 

Dela. 

10 

12 

3 
20 

49 

P.M. 

26-5( 

*      Delaware  City, 
'      Marcus  Hook, 

3 
6 

50 
15 

« 

63* 
83- 

*      Fort  Mifliin, 
'      Kavy  Yard, 

6 
6 

6 
37 

M 

95-25 
103-50 

ToUl  time, 
Running  time. 

8 
8 

17 
8 

1. 

Total 
duration. 

Houn. 

8. 

Pressure 

of  steam 

above 

atmoa. 

Boilers. 

3. 

Mean 

pressure 

above 

atmoa. 

Cylinder 

4. 

EfiectiTe 
presaure 

on 
piston. 

6. 

Revols. 

per 
minute. 

6. 

Mean 

point  of 

cutting 

oflf. 

mward  trip, .... 
Bg  to  sea,  A:c      •     • 
raid  trip,       •    •    •    • 

8-45 
4-27 
8-08 

20-52 
21*50 
20-47 

17-80 
16*75 
17*32 

20*34 
19*95 
19-95 

16-17 
14-80 
16*50 

3  ft.  2  in. 
3  "   1     *• 
3  "  2J  " 

TWgt  IB  tlTCTf     &     •      • 

16*53 

20*50 

17.66 

20*15 

16-28 

3  "  2i  " 

rage  in  whole  trip,  • 

21*20 

20*70 

17*40 

20*10 

1605 

3  «  2     «• 

'here  were  taken  during  the  trip,  about  30  indicator  diagrams,  (of 
eh  four  examples  are  given,)  from  which  the  above  results  were  care- 
Y  averaged*  The  3d  column  is  the  average  pressure  during  admis- 
I  of  steain>  and  of  course  coven  the  efiect  of  ^^wire-drawing." 

01.  XZIIL— TszKS  Ssmss.— No.  6.— Jusrx,  1852.  35 
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I.  1. — ^Taken  at  3  h.  8  m.  P.  M.,  April  28lh,  Delaware  Riirer;  revo- 

18  per  minute,  17;  steam  pressure  in  boilers,  21  lbs.,  cutting  oflf  at 

10  in.;  vacuum,  26  inches;  throttle  f-ths  open;  average  effective 

21  •34+21-23     ^-  ^Q,, 
are,  «  ^ =21-29  lbs. 

I.  2. — ^Taken  at  4  h.  48  m.  P.  M.,  April  27th,  Delaware  Bay;  revo- 

LS  per  minute,  18;    steam  pressure  in  boiler,  22^  pounds,  cutting 

;  3  feet  4  inches;  vacuum,  26  inches;  throttle  f*tbs  open;  average 

22-65+2203     ^^  _  , 

ive  pressure,— ^ ■=22-34  pounds, 

).  3.  —Taken  at  8  h.  55  m.  A.  M.,  April  28th,  at  sea;  goiDg  in 

s,  strong  wind  on  port  bow;  revolutions  per  minute,  14;  steam  pres- 

Q  boilers,  20^  pounds,  cutting  off  at  3  feet;  vacuum,  26  inches;  throttle 

-.    .                         19-31+19-38     ,^_  , 

open;  average  effective  pressure,  «■ «» 19-35  pounds. 

K  4. — Taken  at  5h.  30  m.  P,  M.,  April  27th,  Delaware  Bay;  foretop- 
nd  top  gallantsail  set;  moderate  breeze  abaft  starboard  beam;  re  vo- 
ls per  minute,  16J;  steam  pressure  in  boilers,  14^  pounds,  cutting 
I  3  feet  2  inches;  vacuum,  26  inches;  throttle  f-ths  open;  average 

17+16-75     _^  , 

ive  pressure,— =lo-o7  pounds. 

B  BETSLOPBs  AVB  UTILIZED. — Diameter  of  wheel  at  centre  of  pressure,  at  4  feet 
lip, » 27-68  ft.  —  circumference  86-96  feet, 
srard  trip;  distance  traversed  by  centre  of 

pressure,         .  .  .     86-96xl6-17x60x7-6  —  641193 

Actual  distance  traversed  by  vessel^  101-3x5280  »  534868 

Slip  »  16*58  per  cent  »  106325 

dtrip;  distance  traversed  by  centre  of  pressure,  86*96  X  16*50X60X8*13*700194 
Actual  distance  traversed  by  vessel,  103*8X5280  —542788 

lip  —  22*48  per  cent.     (Head  winds  for  one-half  distance.)  157406 

,  if  the  deduction  for  the  effect  of  wind  (before  alluded  to)  be 
y  the  slip  in  still  water  would  be  16*44. 

1*         u  ♦u  *  *    16-44+16-58     ,^  .- 
an  slip  on  both  trips — 16-51  per  cent. 

d  mean  speed    "     ^ =13-50  stat.  miles  per  hour. 

At 

'erage  power  developed  in  the  same  time  was 

X20.1xl6-28x8x2_^.^^^,         ^  ,,     .      ,,,, 
QQonn ==652'69  boise  power;  or  allowmg  \\  lbs.  per 

L.  on  piston  for  working  engine,  and  5  per  cent,  on  the  remainder  for 

...         .    ,     4114xl8-6x  •95x16-28X16     ^^^^^^ 
>n  of  load,  we  find= g^OOO —  573-66  horse 

r  transmitted  through  the  shafts;  which  at  86-96X16-28— 1415-7 
ler  minute  (velocity  of  wheel)  becomes  a  pressure  tangential  to  the  cir- 
erence,  of  13451  pounds.  From  oblique  action  of  floats,  (causing 
I  of  17*5  per  cent  at  4  feet  4}-  inches  total  dip,)  this  is  equal 
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a  pressure  available  in  propelling  in  a  line  parallel  to  the  keel,  ol 

i097  pounds,  'which  is  the  resistance  of  the  vessel  at  a  velocity  oi 

415-7X-835    -o^-   ,  ,* 

— ^ =19'7  feet  per  second.* 

Hence,  coefficient  of  vessel  ast—^—^—i  28-60,  at  this  speed  and  in 

still  water. 

The  proportion  of  total  power  utilized  in  propulsion  is  as  652-69 : 

1415-7X-835X11097     ^.^  ^^    ^„.^  .  oeim  n«na  i    «i 
TTirrr^r^ »i652'69 :  397'47,  or  as  I'OO :  0-609,  or  nearly  61 

per  cent. 

Consumption  of  Fuel. — Good  Buck  Mountain,  (anthracite.) 

An  accurate  record  of  coal  used,  was  kept  during  the  trip.  From  the  time 
of  leaving  the  wharf  to  the  time  of  returning  to  it,  there  were  consumed 
398  buckets,  each  weighing  103  lbs.  =40994  lbs.;  of  this  it  is  supposed 
that  1000  to  1500  lbs.  was  used  in  banking  fires  at  the  Breakwater,  from 
8  P.  M.  to  6  A.  M.,  April  28,  and  in  raising  steam;  that  being  a  matter 
of  uncertainty,  however,  may  be  neglected,  and  we  find  for  the  consump- 

40994 
tion  =1922  lbs.  per  hour;    21 '3  hours  being  the  whole  time 

during  which  the  engine  was  working. 

Ctaporatino  Eppict. — 

Avera^  point  of  cutting  off,  .  •  3  feet  2  inches  of  stroke. 

Clearance  at  each  end  of  piston,  .  •  1*25 

Space  in  each  nozzle  and  steam  chest,  .  2 

Total  admission  each  single  stroke,  3    "   6*25  inches      " 

Then  volume  of  steam  used  per  minute,««3'4375X2x  16*05  x  28'' 
rs3120  cu.  ft.;  average  pressure,  (see  table,)  20*10  pounds,  of  wk' 
volume  =  827,  so  that 

3120 

— --r=3-772  ou.  ft.x62-5—235'75  lbs  water  evap.  per  min. 

and  ^^-  32-03  lbs.  coal  used         '' 

60 

____.  =  7-360  for  fresh  water. 
32-03 

For  about  one-fifth  of  the  time  (at  sea,)  the  water  was  maintained 

*A  convenient  formula  embodying  this  calculation  is, 

A  P  L.  sin.  »^ 

•0043  D»  R»  (1— »)« 
When  C  =  coefficient  of  Tessel. 

A  »  area  of  cylinder  in  inches. 

P  B  pressure  in  cylinder  effective  for  propulsion,  after  deducting  for 

engines  and  friction. 
Ti  »  length  of  stroke  in  feet 

'■'-'  Af  wheels  at  centre  of  pressure  in  feet. 
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vHieh  at  a  temperature  of  110^  feed  water,  and  260^  in  the  boilers, 
catxses  a  loss  of  16*9  per  cent,  in  the  whole  amount,  during  one-iiflh  the 

(16*9     \ 

to   CI  pound  of  coal. 

^o  foaming  was  observed  in  the  boilers  during  the  trip. 


For  the  Journal  of  the  Franklin  Institute. 

Explosion  of  the  Steamer  Redstone.  By  Thomas  Bakewell,  Esqr. 

T*o  the  C  ommittee  on  Publications. 

The  steamer  Bedstone^  on  which  the  explosion  occurred,  was  a  new 
boat,  built  at  Brownsville,  Pa.,  with  three  boilers,  42  inches  diameter, 
and  two  floes,  each  15  inches  diameter r  l%e  plied  as  a  packet  between 
this  place  and  Madison,  100  miles  below^  and  was  owned  by  parties  in 
that  place.   The  explosion  happened  12  miles  this  side  of  Madison. 

I  have  annexed  the  answer  to  my  letter  of  inquiry  to  Mr.  Sopher,  the 
Clerk  of  the  boat.  The  Captain  may  in  a  few  weeks  be  able  to  visit  thi» 
City,  when  I  shall  not  fail  to  see  him. 

You  will  please  observe  that  Mr.  Sopher  states  that  *Hhe  opinion  of 
Captain  Pate  was,  that  the  water  must  have  been  too  low."  This  "opin- 
^^n'*  arises  not  from  any  facts  justifying  it,  but  is  a  sample  ©f  the  pre* 
"^ailing  idea,  that  boilers  cannot  burst  with  plenty  of  water. 

There  can  be  no  question  in  this  ease,  that  the  accumulation  and  re- 
^^ntion  of  steam  under  the  constant  expectation  of  being  able  to  "go 
^ead,"  and  then  the  prolonged  delay  of  the  engine  hanging  on  the  cen- 
^^^»  was  the  cause  of  the  explosion. 

I  enclose  a  newspaper  account  of  the  explosion  of  the  Bedstone^  and 
^^^  that  of  the  Glencoe  at  St.  Louis,  ^ving  the  testimony  of  an  assistant 
^"^neer,  (say  opinion  of  himself  and  friends,)  as  to  the  cause.     This- 
Newspaper  slip  of  the  St.  Louis  explosion  was  shown  to  me  as  the  strong- 
est ease  known,  conflicting  with  my  views  of  explosion,  viz:  that  boilers 
^^^<^  simply  from  excess  of  steamy  and  that  want  of  water  contributes  only 
^  Air  as  the  metal  may  be  heated  and  weakened  thereby;  that  in  no  case 
^^  Water  on  a  heated  part  of  a  boiler,  can  steam  be  generated  in  quantity 
^^ddenly  as  to  explode  the  boiler,  without  previous  indications  by  the 
^ety  valve,  or  any  approach  to  it,  although  steam  may  be  generated 
^^  that  or  other  cause  more  freely  than  the  safety  vake  will  continue  ta 
^charge  under  its  usual  weight. 

.  ^he  very  disastrous  explosion  of  the  boilers  of  the  Moselle  di  this  place 
^!^  1836,  was  followed  by  the  usual  newspaper  statements  and  verbal  gos* 
jt^s  of  want  of  watery  boilers  red  hot,  hydrogen  gas,  &c^  and  persons 
^^re  ready  to  testify  to  pieces-  of  the  boilers  being  red  hot^  as  they  flew 
^^Ough  the  air. 

'Xlie  boilers,  as  arranged  in  the  beat,  side  and  side,  about  S^  inches 
f^^Tt,  are  connected  near  the  fire  end  by  a  double  concave  cast  iroo^ 
^^^her,  7  inches  diameter,  with  a  hole  in  the  middle,.  2  inches  diameter,^ 
^^^neet  corresponding  holes  in  the  boSers,  for  a  water  passage,  the  joints 
^^^'tif  een  each  side  of  the  washer  and  boiler  being  ma^  with  lead.  Thi» 


[1  She  took  in  tow  at  the  time  a  loaded  corn  boat,  containing  ab( 

bushels,  for  Carrollton,  a  distance  of  12  miles,  and  made  it  in  1 
time,  say  one  hour  and  thirty  minutes.  Ailer  leaving  the  com  ' 
landed  at  the  wharf,  and  remained  fully  ten  minutes,  taking  i 
passengers.  We  then  got  under  weigh,  and  after  running  3^  mil 
ed  at  Scott's  Farm,  on  the  Kentucky  shore,  where  we  took  on  : 
Perry  A.  Scott. 

At  the  time  the  wind  was  blowing  hard  ashore,  and  instead  of 
out  as  usual,  she  only  commenced  backing  down  the  shore,  the  x 
Tenting.  The  Captain  then  gave  the  order  to  stop  backing,  and  | 
on  the  starboard  wheel,  that  being  the  wheel  next  the  shore.  I 
going  ahead,  the  engine  "caught  on  the  centre,"  and  whilst  the 
was  working  the  levers,  two  of  the  boilers  exploded. 

I  am  unable  to  say  how  much  steam  we  had  on  at  the  time,  be 

carried  140  pounds,  and  have  had  as  high  as  170  pounds,  whici 

i  most  I  have  evep  known.     Nor  can  I  tell  you  any  thing  in  rega 

water,  as  the  first  engineer  of  the  watch  was  killed.  The  opinion 

Pate  was,  that  the  water  must  have  been  low. 

Aurora^  April  30,  1852. 

Extract  from  the  J^ewspaper  Account: 

The  question  naturally  arises  as  to  the  cause  of  the  explosion 
notorious  fact,  that  she  has  been  "shoved,"  and  in  for  a  race,  i 
she  came  across  another  steamer,  making  it  a  rule  to  pass  h 
weigh  if  possible.  The  following  paragraph  from  the  Madison  < 
Saturday  tells  its  own  tale: 

"The  steamer  Redstone  came  in  last  night  with  some  eighty  pi 
and  a  fair  freight  list.  The  Bedstone  is  one  of  the  fast  cme^,  as  1 
steamer  Buchtye  found  out  yesterday,  after  laying  out  in  the  rive 

for  \\t*T.      Thp  Uptbttnnp.  tnnt  Yt^r  nn  tTiP  wincr — ^nnnopH  bpr-  iifiH 
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dying  declarations  in  relation  to*  the  explosion  of  the  boilers  of  this  ill- 
fated  boat.  Yesterday  noon  vsq  met  with  two  brothers  of  the  deceased, 
who  were  present  when  these  disclosures  were  made,  and  from  them 
glean  the  following  facts,  in  substance  the  same  as  said  by  Ryan  on  his 
death-bed. 

A  short  time  previous  to  his  death,  Mr.  Ryan  caUed  those  into  his  room, 
among  whom  were  his  two  brothers,  residents  of  Alton,  Mr.  Samuel  Ro- 
gers, a  respectable  brass  founder  on  North  Main  street,  and  others,  and 
told  them  that  he  desired  to  make  a  statement  previous  to  his  death,  which 
be  felt  assured  was  near  at  hand. 

He  then  went  on  to  state  that,  on  the  evening  of  the  arrival  of  the 
Glencoe  at  this  port,  himself  and  George  Buchanan,  first  engineer  of  the 
boat,  were  on  watch.  Some  time  before  reaching  port,  he  (Ryan)  tried 
tbe  water  in  the  boilers,  and  found  it  veiy  lo-w,  and  called  to  B.,  and  in- 
formed him  of  the  fact,  and  received  some  evasive  answer.  He  again  tried 
tbe  ^vater,  and  again  called  to  Buchanan,  who  told  him  to  mind  his  busi- 
ness, that  there  was  water  enough  in  the  boilers,  and  he  would  take  her 
with  it  to  St.  Louis  or  to  h-U. 

I^ot  satisfied,  Ryan  expostulated^  and  Buchanan  told  him  in  substance 
tb^t  it  was  his  (Buchanan's)  watch,  and  that  he  (Ryan)  had  nothing  to  do 
with  pumping  up^  and,  moreover,  that  if  he  (Ryan)  had  his  way,  he  would 
have  the  water  firom  the  boilers  running  out  at  the  tops  of  the  chimneys. 
Subsequently  Buchanan  remarked  that  the  boat  was  making  good  time, 
and  he  would  take  her  into  St.  Louis  kiting.  This  was  perhaps  the  last 
^ndark  made,  and  when  the  boat  reached  the  wharf,  and  commenced 
^ing  to  efiect  a  landing,  Buchanan  turned  on  the  gauge-cock,  and  let  on 
the  water.  The  instant  the  cold  water  came  in  contact  with  the  heated 
l^c>ilers,  now  nearly  dry,  the  explosion  took  place. 

Iliis  statement  was  made,  we  understand,  over  three  or  four  times,  at 
^e  solicitation  of  the  dying  man's  friends,  who  thought,  perhaps,  his  mind 
Y^s  wandering.  He  was  told  the  weight  and  importance  of  his.  declara- 
^c>i^y  and  was  asked  if  he  was  not  out  of  his  right  mind;  to  which  he  re- 
pH^d,  that  he  was  perfectly  conscious  of  what  ne  was  saying  and  doing; 
^^t  his  declaration  were  facts,  and  that  he  designed  making  the  same 
l^^cment  in  the  event  of  his  recovery,  and  now  that  he  felt  conscious  of 
"*^  approadiing  end,  he  was  the  more  anxious  to  unburthen  his  mind.  In 
^  ^bort  time  after,  Mr.  Ryan  breathed  his  last. 

A¥e  give  the  facts  substantially  as  related  to  us,  without  exaggeration, 
^^^xnment  is  unnecessary,  the  declarations  speak  for  themselves. 

jSK.  Louis  MeUigencer^  April  9. 


For  the  Journal  of  tha  Franklin  Institute. 

^^gjforion  of  the  Steamboat  "JMSify  Kingsland.^^    By  A.  C.  Jones,  Eng'r. 

{With  a  Plate.} 

^  ^  the  Committee  on  Publicationi. 

Dn  February  29th,  1862,  at  6  o'cloek,  A.  M.,  about  30  miles  below 
^^j^^  Orleans,  tbe  tow  boat  Mary  Kingsland  exploded  the  starboard  middle 
^iler.    She  had  in  tow,  a  ship,  a  barque,  two  brigs,  and  a  schooner,  and 
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was  running  steadily  at  the  time  of  the  explosion.  Eight  persons  died 
from  injuries  received,  and  much  damage  was  done  to  the  boat  and 
engine. 

The  Mary  Kingskmd  was  originally  a  ship,  which  was  burned  to  the 
water's  edge,  and  since  being  converted  into  a  tow  boat,  has  had  three 
explosions  on  her, — one  about  a  year  since,  after  which  four  of  the  six 
boilers  were  replaced  with  others,  the  one  marked  a,  (Plate  vui.,)  and 
the  one  now  destroyed  being  the  old  ones;  their  ailer  heads  are  half 
cast  iron.  These  two  have  a  water  space  between  the  flue  and  shell  of 
3^  inches;  the  others  have  only  a  space  of  one  and  a  half  inches. 

The  diagram  gives  the  position  of  the  iron  fragments  of  the  boiler  and 
its  appendages.    As  the  force  of  the  explosion  was  upwards  and  aft,  of 
course  much  of  the  woodwork  is  destroyed,     b  is  the  foremast,  c  is  a 
large  piece  of  the  shell,  flattened  and  partly  doubled  up;  many  frag- 
ments of  the  front  cast  iron  head  is  attached  to  it;  d  is  the  two  star- 
board boilers,  bottom  upwards,  the  chock  joint  (forming  the  water  con- 
nexion between  them)  being  in  good  order.     Above  the  other  boilers,  at 
e,  is  two-thirds  of  the  steam  drum,  and  its  steam  connexion  pipe;  all  the 
joints  have  been  torn  from  the  tops  of  the  boilers.     Forward  of  this,  on 
the  top  of  the  fragments  of  the  boiler  deck,  is  an  upper  section  of  one 
smoke  pipe,  uninjured;  at/)  on  the  main  deck,  is  the  other  smoke  pipe, 
in  good  order.     The  breechen  of  these  pipes  is  only  partially  injured. 
g  is  part  of  the  standing  pipes,  through  which  the  supply  of  water  from 
the  pump  passed  to  the  boilers;  A,  a  piece  of  flue,  (round,)  much  torn  at 
one  end;  the  other  end  has  nine-tenths  of  the  boles  in  good  order.    «,  is 
a  straight  flat  piece  of  the  shell,  the  widest  part  being  23  inches;  this  piece 
is  nearly  a  foot  longer  than  is  due  to  the  perimeter  of  the  boiler.     Near 
this  is  a  piece  of  flue.  A:,  about  18  inches  long,  with  some  fragments  of 
the  front  cast  iron  head  attached  to  it.    About  eight  feet  abaft  this,  2,  is 
half  of  the  cast  iron  front  head  of  the  boiler;  all  the  holes  in  the  rim  are 
in  good  order.    About  ten  feet  further  aft,  we  come  to  the  principal  part 
of  the  boiler,  its  after  end  resting  on  the  paddle  wheel  shaft.     Fig.  2  gives 
the  shattered  appearance  of  the  end,  both  the  cast  and  wrou^t  iron  part 
of  the  head  being  much  ruptured.    Ten  feet  of  this  shell  retains  its  cylin- 
drical form,  except  a  lar^  flattened  piece,  which  stands  out  at  a  tangent 
from  it.    The  shell  is  much  corroded,  and  there  are  two  large  patdies  on 
the  bottom,  and  a  small  one  on  the  side.    The  iron  is  much  laminated, 
and  appears  of  a  very  bad  quality.    The  highest  water  Ime  inside  shows 
that  this  boiler  had  been  worked  with  the  water  just  covering  the  flua;  one 
gauge  cock  is  two  inches  above  the  li»e  of  the  flue  tops,  and  the  other 
one  and  three-quarter  inches  above  it    What  had  been  the  inboard  flue, 
9n,  is  collapsed  its  whole  len^h,  18  feet;  the  other  flue,  17  feet  6  inches 
long,  is  cylindricsd;  half  the  nvets  at  its  end  are  cut  clean  off,  and  remain 
in  me  holes;  another  part  has  a  piece  of  flue  sheet  torn  off  outside  the 
rivets;  n  is  a  piece  of  flue  unchanged  in  form,  8  feet  6  inches  long,  having 
a  hole  in  its  side,  about  the  size  and  shape  of  a  man's  hand;  this  piece  of 
flue  is  exactly  at  right  angles  to  the  part  of  the  flue  in  the  shell,  and  sin- 
gularly, the  end  o  belongs  to  the  end  of  the  flue  still  fast  to  the  bead  of 
Sie  boiler.    At  p,  under  the  flues,  lies  the  manhead  in  a  perfect  state. 

Mw  OrkanSy  .SprU  2, 1852. 


l„/,WI/y'ifrirs.  ri-it--  '7/7 


•ninl-lii-  t'i'tjtiii.. 


Ex\>losu>n  of  lilt 
ijJAJjy  )i Jibuti iAfll^- 


^ 


/••/'./  / 


^•.'' 


/>'.l 


/ 


fi'j.i 


y 


/'-■ 


/^ 


o 


// 


Xv  //      /' 


/// 


i-  '^ 


<.« 


417 

For  the  Journal  of  the  Franklin  Institute. 

On  Marine  Propulsion.    By  J.  V.  Merrick. 

s  from  the  last  ''Reply"  of  Mr.  Nystrom,  published  ia  the 
r,  that  he  is  still  unable  to  understand  the  true  theory  on  the 
1.  Possibly  this  might  not  have  been  the  ca^e,  had  he  read 
irhat  he  professes  to  criticize;  in  %vhich  ease  he  would  not 
lied  me  to  notice  one  or  two  instances  of  misrepresentation, 
vidently  the  result  of  carelessness  in  reading* 
passage  to  be  noticed  reads  as  follows: 

Mr.  M.'s  lengthy  disi^uisition,  ''that  slip  is  no  loss  of  efiect,"  he  comes  to 
oi  my  first  formula:  p  v  sm  r  s,  OTy  ua  Mr.  M.  expresses  it,  j?  :  r  ss  «  :  p,  in 

eot  of  the  vessel. 

'  floats  multiplied  by  the  coefHcient  for  resistance  to  pliBine  surfaces. 

f  9f  the  Teasel. 

f  of  the  water  backwards  (slip). 

M>f  that  slip  is  no  loss  of  cirect.  The  efiect  delivered  from  the  steam  engine 

Qteful  effect. 

•.has  embodied  the  formula,  he  condemns  it  as  wrong,  and  says  it  should 

d  lubstituted  rtsistanee  of  the  vessel  instead  of  coefficient,  it  would  ha\'e 
But  this  *'coefHcicnt"  makes  the  remainder  of  his  article  wrong." 

'Strom  will  turn  back  to  bis  own  article  in  the  March  number, 
nil  find  the  following  notation,  which  precedes  the  equation 
upon: 

wan  thrust  of  dynaoMmcter  in  pounds; 
instance  to  the  propeller  iu  pounds/'  &Cy  ict, 

then  read  again  the  definition  given  of  the  term  "coefficient," 
ibot  of  p.  272,)  and  the  examples  given  to  illustrate  it  in  the 
San  JadntOj  he  will  see  that  (the  same  notation  being  ad(^t- 
^,  when  C  =  coefficient  of  the  vessel,  and  v  its  velocity,  and 
are  simply  convertible  terms,  since  the  resistance  of  the  pro- 
mds  is  precisely  the  same  as  that  of  the  vessel  in  pounds;  in 
I  the  12,815  pounds  measured  by  the  dynamometer  of  the 
>  expresses  either  the  pressure  of  the  propeller  backward 
i^ater,  or  the  resistance  opposed  by  the  vessel  at  the  velocity 
y^as  moving  forward — one  of  the  very  elementary  principles  in 

option,  therefore,  that  I  have  first  condemned  and  then  em* 

Nystrom's  formula,  is  entirely  gratuitous. 

labstituted,  as  he  suggests,  the  term,  resistance  for  coefficient^ 

been  correcting  (?)  that  which  was  right  before. 

the  course  of  his  remarks,  Mr.  N.  indulges  in  some  facetious 

I  respecting  "square  radius,"  and  "square  degrees,"  based 

graphical  omission  in  the  text;  for  a  correction  of  which  he  is 

he  "Errata"  in  the  May  number.  Notwithstanding  this  omis- 

mlt  obtained  was  correct,  as  a  little  calculation  would  have 

anezion  it  may  be  remarked,  that  although  the  projected  area 
^mkiio'^s  propeller  was  inadvertently  misquoted,  an  examina* 
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tion  of  the  context  will  show  what  was  intended.  The  error  affected  only 
that  particular  case,  and  not  the  principle  involved;  showing  only  that  a 
higher  coefficient  for  the  resistance  of  plane  surfaces  obtained  in  that  in- 
stance, than  -845,  which  was  therein  deduced.  The  true  coefficient 
was  2-347. 

But  to  prolong  this  discussion  will  be  of  little  avail:  the  arguments,  pro 
and  cany  are  before  those  who  take  any  interest  in  the  subject.  I  shall, 
therefore,  conclude  what  I  have  to  say,  by  showing  to  Mr.  Nystrom  the 
fallacy  of  the  argument  on  which  he  relies  for  proof — an  argument  on 
which  he  appears  to  have  expended  a  vast  number  of  figures  and  equa- 
tions. 

To  demonstrate  this  point,  we  have  only  to  examine  the  diagrams  by 
which  the  argument  is  illustrated. 

We  there  find  that  a  fulcrum,  which  has  always  been  supposed  to  be  a 
point  of  support  for  the  action  of  the  power,  in  propelling  a  vessel  as  well 
as  in  moving  any  other  resistance,  is  an  imaginary  point  in  the  area  of  a 
paddle  wheel,  situated  somewhere  between  the  shad  and  the  immersed 
float — the  position  of  this  point  being  determined  merely  by  the  ratio  be- 
tween the  advance  of  the  vessel  and  the  slip.  This  is  a  very  convenient 
(for  the  argument)  and  quite  original  method  of  viewing  the  lever.  There 
is  only  one  trifling  circumstance  overlooked,  which  is,  that  the  "fulcrum" 
moves  over  space  in  the  same  direction  and  with  the  same  velocity  as  the- 
resistance. 

To  those  v7ho  are  content  with  the  old  method  of  considering  the  lever^ 
it  is  ezsier  to  suppose  that  the  fulcrum  is  in  the  water;  that  this  fulcrum^ 
recedes  a  certain  proportion  of  the  whole  movement  due  to  the  powers 
and  that  the  resistance  is  moved  over  a  space  equal  to  the  difierence  be- 
tween these  two  spaces:  in  other  words,  that  the  arm  of  a  paddle  wheel 
is  to  be  judged  of  precisely  in  the  same  manner  as  the  arm  of  a  locomo- 
tive driving  wheel. 
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On  the  Comparative  Value  of  Anthracite  cmd  Bituminous  Cook  for  the 

purpose  of  Generating  Steam. 

Congress  has  recently  called  on  the  Secretary  of  the  Navy  for  the  re- 
port of  the  Engineer  in  Chief,  Charles  B.  Stuart,  Esq.,  on  the  compara- 
tive value  of  the  two  difierent  kinds  of  coal  for  the  purpose  of  generating 
steam.  Some  years  since  a  large  number  of  experiments  were  made  by 
Professor  Walter  R.  Johnson,  from  samples  of  coal  furnished  by  miners, 
all  of  which  were  published  by  authority  of  Congress;  and  in  consequence 
of  the  result  of  those  experiments,  the  naval  steamers  have  been  supplied 
with  Cumberland  coal,  very  much  to  tlieir  injury  and  expense. 

The  only  true  test  of  the  comparative  value  of  coal  is  to  take  the  two 
kinds  as  they  are  delivered  at  vour  ship,  stowed  in  the  bunkers,  and 
brought  out  at  your  boilers  ready  for  use.  The  anthracite  will  undergo 
all  this  without  change,  while  the  Cumberland,  from  its  friable  nature, 
becomes  reduced  almost  to  a  powder. 
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The  experiments  of  Mr.  Stuart  are  from  two  lots  of  coal  delivered  at 
the  New  York  Navy  Yard,  and  the  contents  of  the  large  stone  dock  at 
that  station  have  been  several  times  pumped  out  with  each  kind.  The 
result  has  not  yet  been  made  public,  but  it  is  understood  that  the  anthra- 
cite is  about  50  per  cent,  cheaper  than  the  bituminous^  the  difference  in 
cost  of  each  per  ton  being  considered. 

Many  of  our  naval  engineers  have  for  several  years  past  been  strongly 
in  favor  of  anthracite  coal,  owing  to  the  very  great  trouble  of  getting  any 
Cumberland  suitable  for  steaming.     The  steamer  FuUon  is  fitted  for  an- 
thracite; the  Saranac  recently  took  in  150  tons  of  it  at  San  Juan  de  Nica- 
ra^a,  and  her  engineer  prefers  it  to  bituminous;  the  Mississippi  now  has 
300  tons  in  her  bunkers,  for  her  next  cruise;  and,  in  fact,  the  general  feel- 
ing is  in  its  favor,  and  this  feeling  is  in  a  great  measure  caused  by  the 
i^ant  of  mechanical  strength  in  the  Cumberland  coal,  to  withstand  the 
necessary  handling  before  it  reaches  the  furnaces.     In  this  respect  the 
Cumberland  is  inferior  to  most  coals  of  that  class,  particularly  the  Eng- 
lish.     The  City  of  Glasgow  bums  Cardiff  coal  on  her  trips  to  this  port, 
sind  is  enabled  without  difficulty  to  carry  a  fair  pressure  of  steam.  On  her 
return,  she  bums  Cumberland,  and  cannot  make  steam  sufficient  even 
^^with  an  increased  supply  of  fuel. 

In  addition  to  the  economic  value  of  anthracite  coal,  it  is  entirely  free 
from  all  danger  of  spontaneous  combustion.  B. 
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On  Ericsson's  Caloric  Engine. 

Messrs.  Hogg  &  Delamater,  of  New  York,  are  constructing  for  and 
under  the  superintendence  of  Captain  Ericsson,  a  pair  of  very  large  caloric 
engines,  intended  for  a  vessel  of  about  1900  tons,  and  every  possible  ex- 
ertion is  being  made  to  have  her  ready  for  sea  in  September.  It  is  not 
my  purpose  to  discuss  the  merits  of  this  engine  at  the  present  time, 
deeming  it  sufficient  to  say,  that  after  many  years  of  active  exertions, 
Captain  E.  has  at  last  perfected  to  his  own  satisfaction  and  that  of  his 
friends,  his  caloric  engine.  It  has  been  fully  secured  by  patent  in  this 
country  and  in  Europe.  A  model  engine  of  60  horse  power  has  been  in 
operation  at  the  works  of  Messrs.  H.  &  D.  for  months  past,  and  it  has 
been  repeatedly  tested  to  their  entire  satisfaction. 

The  machinery  for  this  vessel  will  be  a  pair  of  engines,  one  abafl  the 
other,  in  line  with  the  keel  of  the  ship.  Each  engine  has  two  cylinders 
(single  acting)  of  the  diameter  of  14  feet,  with  6  feet  length  of  stroke. 
To  each  engine  there  is  one  beam,  and  the  connecting  rods  from  both 
engines  take  hold  of  the  same  crank-pin,  but  from  the  position  of  the  en- 
gines, both  arc  not  on  the  centre  at  the  same  time.  There  are  two  air 
pumps  to  each  engine,  for  forcing  the  proper  quantity  of  air  into  the 
receiver;  their  diameter  is  137^  inches,  and  stroke  same  as  that  of  the  cylin- 
ders, directly  over  which  they  are  secured.  The  pistons  of  the  two  are 
connected  together  by  several  rods,  and  it  is  from  the  lower  side  of  the 
air  pump  piston  that  the  power  is  communicated  through  the  beams  to 
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the  cranks,  on  the  shafts  of  Tvhich  are  side  wheels,  about  32  ieet  diame- 
ter, and  8  feet  face. 

Should  the  practical  operation  of  this  ship  prove  successful,  100  tons 
of  coal  is  expected  to  do  the  work  of  1000  tons  in  the  steam  engine,  and 
the  advantages  that  would  accrue  to  the  world  cannot  be  estimated. 

For  particulars  of  the  patent,  see  Joum.  Frankl.  InsL  vol.  xjdi,  228. 

B. 
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JVotice  of  the  JSTaval  Dry  Dock  and  Railway  at  Philadelphia. 

The  United  States  Dry  Dock  at  this  port  having  recently  been  coin^ 
pleted,  was  successfully  tested  during  the  past  month  by  the  lifting  an 
hauling  out  of  the  steam  ship  City  of  Pittsburg^  of  2200  tons  burthen 
This  Dock  and  appendages  bein^  the  largest  in  the  world,  merits  moi 
than  a  passing  notice.      The  lifting  pow^r  consists  of  nine  sections^ 
six  of  which  are  105  feet  long  inside,  and  148  feet  over  all,  by  32  fe^ 
wide,  and  11}  feetdeep;  three  of  them  are  of  the  same  length  anddeptK 
as  the  others,  but  2  feet  less  in  width;  the  gross  displacement  of  the  nim  « 
sections  is  10*037  tons,  gross  weight  4146  tons,  leaving  a  lifting  powe^ 
of  5892  tons,  which  far  exceeds  the  weight  of  any  vessel  yet  contempla.- 
ted.     The  machinery  for  pumping  out  the  sections  consists  of  two  engines 
of  20,  and  two  of  12  horse  power.     In  connexion  with  the  sections  (which 
form  the  lifting  power  of  the  dock,)  is  a  large  stone  basin,  350  feet  longi 
226  feet  wide,  and  12  feet  9  inches  deep,  with  a  depth  of  water  of  10  feet 
9  inches  at  mean  high  tide. 

At  the  head  of  this  basin  are  two  sets  of  ways,  each  being  350  feet 
long,  and  26  feet  wide«  These  ways  are  level,  and  consist  of  the  bed 
pieces,  which  are  three  in  number,  and  firmly  secured  to  a  stone  founda- 
tion; the  central  way  supports  the  keel,  while  the  side  wajrs  receive  the 
weight  of  the  bilge;  these  ways  are  of  oak,  and  are  finished  off  to  a  smooth 
surface.  On  the  top  of  the  bed  pieces  or  fixed  ways,  comes  the  sliding  ways 
or  cradle,  which  are  also  350  feet  long  and  26  feet  wide,  so  constructed 
as  to  admit  of  being  adjusted  to  the  length  of  any  vessel. 

The  operation  of  the  dock  is  as  follows: — The  sections  are  sunk  so  as 
to  allow  the  vessel  to  be  floated  in;  as  soon  as  she  is  secured  in  the  proper 
position,  the  pumps  are  put  in  operation,  when  the  sections  besin  to  nse, 
and  as  soon  as  they  come  to  a  bearing  on  the  keel,  the  bilge  blocks  are 
run  in  until  they  fit  the  ship.  When  all  is  secure,  the  sections  are  pump- 
ed out  until  the  keel  is  some  two  or  three  feet  above  the  water.  If  re- 
pairs that  will  only  require  a  short  time  are  contemplated,  die  vessel  is 
kept  on  the  sections,  and  no  other  portions  of  the  dock  used.  But  the 
Pittsburg  was  taken  up  for  the  purpose  of  testing  the  several  parts  of  the 
dock,  and  after  she  was  lifted  out  of  the  water  ue  sections  canyiDgtke 
ship  were  floated  into  the  basin  in  line  with  one  of  the  sets  of  vajfs. 
When  this  is  accomplished,  the  sections  are  filled  with  water,  and  ro^oa 
the  bottom  of  the  basin,  which  is  of  stone.  Bed  ways  are  now  laid  on 
the  sections  in  line  with  those  before  mentioned.  When  they  areseenrcd 
they  are  greased,  and  the  cradle  is  now  slid  under  the  shipi  and  die  ^ 
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«^ocked  np  on  the  cradle,  aad  the  blocks  on  the  sections  are  removed. 
U  this  point  of  the  operation  a  new  instrument  of  power  is  brought  for- 
ward for  the  purpose  of  hauling  the  ship  from  the  sections  on  to  the  bed 
T'ajs  in  the  Navy  Yard.     It  consists  of  a  large  hydraulic  cylinder,  having 

ram  of  15  inches  diameter  and  8  feet  stroke,  and  a  power  of  800  tons. 
)n  the  top  of  this  cylinder,  and  attached  to  it,  are  two  vertical  direct 
cting  engines,  with  cylinders  16  inches  in  diameter  and  16  inches  stroke, 
>nnected  at  right  angles  to  one  shafl,  on  which  are  four  eccentrics  for 
orking  four  hydraulic  pumps  of  1^  inches  bore,  and  6  inches  stroke; 
.e  tank  which  carries  the  water  for  the  press  is  also  on  the  top  of  the 
rlinder,  and  forms  the  bed  on  which  the  pumps  are  secured.  The  boiler 
hich  supplies  these  engines  with  steam,  is  on  a  sliding  cast  iron  bed 
av,  some  12  or  15  feet  ahead  of  the  hydraulic  cylinder,  and  connected 

it  by  two  cast  iron  rods.  This  boiler  is  of  the  usual  locomotive  form, 
id  has  85  tubes  of  2  inches  diameter,  and  9  feet  long.  To  get  ready 
r  operation,  the  hydraulic  cylinder  is  slid  down  to  the  edge  of  the  basin, 
3  ram  is  run  in,  and  a  connexion  made  by  means  of  two  side  rods  of 
rought  iron  from  the  cross  head  of  the  ram  to  the  slidine  cradle  which 
irries  the  ship.  The  central  bed  way  has  key  holes  mortised  through  it 
srizontally,  every  8  feet,  and  there  are  projections  from  the  hydraulic 
jrlinder,  which  have  corresponding  key  holes  in  them.  Two  cast  iron 
eys,  24  inches  wide,  and  6  inches  thick,  are  slid  through  the  key  holes 
a  small  wheels;  these  keys  secure  the  cylinder  to  the  central  bed  way; 
le  engines  and  pumps  bemg  now  put  in  operation,  a  pressure  is  brought 
n  the  15  inch  ram,  and  as  soon  as  the  pressure  overcomes  the  resistance, 
le  vessel  must  move.  The  estimated  weight  of  the  Pittsburg  was 
800  tons,  exclusive  of  the  sliding  ways  and  blocking;  the  power  re* 
uircd  to  start  this  weight  on  a  level,  greased  [surface,  was  250  tons. 
kS  soon  as  the  vessel  has  been  moved  8  feet,  the  keys  which  hold  the 
ylinder  to  the  central  way  are  withdrawn,  and  by  means  of  a  screw 
rhich  is  attached  to  the  head  block  of  the  ram,  and  driven  from  the 
ngine,  the  cylinder  and  boiler  are  in  their  turn  rapidly  slid  ahead,  (the 
rater  in  the  cylinder  being  allowed  to  escape  into  the  tank,)  when  the 
ast  iron  keys  are  again  slid  in  place,  and  the  vessel  moved  another  8 
set  After  the  first  starting  of  the  Pittsburg^  the  power  required  to 
emove  her  was  but  150  tons,  and  she  was  moved  260  feet  in  6  hours. 
ro  push  the  vessel  off,  the  cylinder  and  appendages  are  moved  to  the 
ead  of  the  ways,  put  on  a  turn-table  and  reversed,  when  it  is 
gain  brought  down  to  the  cradle,  and  the  cylinder  being  secured  as  be- 
>re,  the  head  of  the  ram  is  applied  directly  to  the  cradle,  and  the  vessel 
bored  back  on  to  the  sections,  which  requires  the  same  time  and  power  as 
>  haul  them  off.  In  docking  and  hauling  out  the  PiUdmrg^  every 
art  of  the  work  gave  the  most  entire  satisfaction,  no  portion  showing 
ae  least  defect,  and  the  time  required  to  go  through  the  various  opera- 
10D8  being  less  than  was  expectea.  But  six  sections  were  used  for  lifting 
1  this  operation,  leaving  three  unemployed.  It  will  at  once  be 
eea  that  the  capacity  of  this  dock  exceeds  that  of  the  stone  docks  at 
few  York,  Boston,  and  Norfolk,  combined,  for  united  they  can  take  but 
bree  vessels,  while  here,  two  of  our  longest  war  steamers  may  be  hauled  out 
Q  the  ways,  and  two  frigates  lifted  on  the  sections.     The  advantages  that 

Vol.  XXIIL— TMims  8K»»t<— No.  6.— Juirv,  1852.  36 


422  Franklin  iuUiuU. 

must  result  from  the  facilities  of  repairing  a  vessel  elevated  into  li^  and 
air  over  one  sunk  in  a  stone  dock',  are  very  great,  and  have  only  to  be  seen 
to  be  appreciated.  I  am  indebted  to  the  work  on  Naval  Dry  Docks,  re- 
cently published  by  Chas.  B.  Stuart,  Esq.,  Engineer  in  Chief,  United 
States  Navy,  for  many  of  the  details  of  this  article.  B. 
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Proceedings  of  the  Stated  Monthly  Meeting^  May  20,  1852. 

Thomas  Fletcher,  Vice  President,  in  the  chair. 

Owen  Evans,  Recording  Secretary,  Pro,  Tern. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Letters  were  read  from  A.  Vattemare,  Esq.,  Paris,  France;  The  Zoolo- 
gical Society,  London;  and  Prof.  A.  D.  Bache,  Coast  Survey,  Washing- 
ton City,  D.  C. 

Donations  were  received  from  The  Minister  of  the  Interior,  Agriculture, 
and  Commerce,  of  France;  The  Zoological  Society,  and  The  Chemical 
Society,  of  London;  Prof.  A.  D.  Bache,  Coast  Survey,  and  The  Smith- 
sonian Institute,  Washington  City,  D.  C;  Hon.  Joseph  R.  Chandler,  S. 
G.  Haven,  and  John  Robbins,  Jr.,  Members  of  Congress;  Charles  B. 
Stuart,  Esq.,  Engineer  in  Chief,  U.  S.  Navy;  John  P.  Whipple,  Esq., 
Engineer,  U.  S.  Navy;  William  J.  Lewis,  Esq.,  San  Jose,  California;  Dr. 
T.  S.  Kirkbride,  Seth  Craig,  Esq.,  Dr.  L.  TurnbuU,  and  Dr.  C.  M.  We- 
therill,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute 
were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for  the- 
month  of  April. 

The  Board  of  Managers  and  Standing  Committees  reported  their  minutes. 

The  Special  Committee  on  the  Law  for  the  Ventilation  of  Buildings^ 
presented  their  report,  and  were  discharged. 

New  candidates  for  membership  in  the  Institute  (6)  were  proposed,  and 
the  candidates  (6)  proposed  at  the  last  meeting  were  duly  elected. 

Dr.  Rand  exhibited  some  further  specimens  of  Hyalotjrpes,  taken  by 
the  Collodion  process,  by  Dr.  C.  M.  Cresson,  to  which  he  had  called  the 
attention  of  the  members  at  the  last  meeting.  By  the  addition  of  bromine 
the  sensibility  of  the  film  had  been  much  increased.  The  pictures  ex* 
hibited  were  taken  in  from  six  to  thirty-two  seconds  in  difiused  light,  in 
one-quarter  and  one-half  seconds  in  the  open  air. 

Dr.  Wetherill  brought  forward  a  piece  of  water  pipe  which  bad  been 
buried  and  in  constant  use  in  this  city  for  5M  years,  and  showed  but  a 
slight  incrustation  of  oxide.    He  had  found  the  coating,  on  analysis,  to 
consist  of  a  mixture  of  protoxide  and  sesquioxide  of  iron,  with  traces  of 
silica,  carbonate  of  lime,  and  magnesia,  and  fourteen  per  cent,  of  volatile 
matter. 

Mr.  Graflf  remarked  that  in  certain  cases  in  Boston  and  New  York,  the 
oxidation  of  the  pipes  was  very  rapid,  while  with  us  it  was  usually  dow. 
Some  discussion  arose  on  the  causes  of  this  discrepancyi  and  the  mode  of 
protecting  the  pipes. 


'  telegraphic  communication 

o 
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Dr.  Tumbull  exhibited  a  map  of  the  telegraphic  lines  m  the  United 
Slates,  and  gave  a  history  of  the  progress  of  telegraphic  communication 
in  this  country. 

Dr.  Rand  further  exhibited  a  drawing, 
trhich  he  had  received  from  Mr.  Barlol,  of 
:he  fracture  of  the  centre  shaft  of  the  Stearaer 
Hermann.  The  shaft  broke  square  off  be- 
tween the  crank  and  journal,  'i'hat  portion 
which  is  white  in  the  annexed  cut  is  the 
part  of  the  shai^  that  was  solid  at  the  time 
of  the  frnciure;  the  black  portion  was  very 
much  discolored  by  oil  and  dirt,  and  had 
eridenlly  been  cracked  for  some  time. 

Mr.  Henry  Francis  presented  a  specimen 
>r  glazed  sheet  iron  ware.     Mr.  Francis  remarked  that  he  was  about  to 
:omaience  the  manufacture  of  tlus  ware  on  a  large  scale  in  this  city. 

Mr.  J.  V.  Merrick  exhibited  a  specimen  of  the  new  wrought  iron  tube 
for  external  pressure,  manufactured  by  Thomas  Prosser  &.  Sons,  in  New 
Yorif.  This  tube  is  joined  mechanically  and  without  brazing.or  welding, 
dependence  being  had  for  tightness  under  pressure  or  the  previous  pre- 
parntiou  of  the  edges.  It  was  stated  that  this  tube  bad  been  applied  in 
several  boilers  in  England,  and  recently  in  New  York,  giving  satisfactory 
results.  The  advantages  claimed  for  it  were  the  increased  strength  and 
diminished  probability  of  corrosion,  owing  to  the  preservation  of  the  sur- 
faces of  the  original  boiior  plate  from  which  the  tubes  were  made,  which, 
in  the  old  plan,  are  abraded  by  passing  through  dies. 

He  also  called  the  attention  of  members  to  specimens  of  compressed 
fuel,  supposed  to  be  a  conglomeration  of  powdered  bituminous  coal,  tar, 
and  clay,  which  had  been  brought  from  England  by  the  Steamer  Ciiif  o/* 
Glasgow,  and  still  retained  nearly  its  original  form  after  passing  through 
tbe  coal  bunks. 


BIBLIOGRAPHICAL  NOTICES. 

Mtmorial  of  Alfred  Guthbie,  a  Practical  Engineer,  submitiiTtg  the  Re- 
rults  of  an  Investigation  made  by  him  into  the  Causes  qf  tbe  Explosion 
of  Steam  Bmlers. 

To  a  person  who  has  not  made  himself  practically  familiar  with  the 
■team  engine  and  its  applications,  it  must  appear  very  singular,  that  there 
s  such  an  irreconcilable  diversity  of  opinions  set  forth  by  writers  on 
he  subject,  not  only  as  to  the  best  method  of  nsing  this  power,  but 
larticularly  as  to  the  dangers  accruing  in  its  use,  and  the  best  modes  of 
iV'olding  these  risks.  Especially'  would  it  appear  strange  to  one,  familiar 
vith  the  study  of  science,  that  in  a  matter  so  exclusively  physical,  re- 
:ourse  should  be  had  so  continually  to  the  most  mysterious  agencies,  to 
iccount  for  the  terrific  explosions  with  which  almost  every  electric  wave 
roin  the  west  comes  loaded.  The  reason  for  these  anomalies  is,  however, 
•asily  to  be  found  by  the  searcher,  in  the  rapid  advance  of  the  use  of 
itcatn  power  in  our  countiy,  which  has  so  far  outrun  the  power  of  our 
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population  to  supply  it,  especially  in  the  West,  where  labor  is  in  sach 
liemand,  and  the  competition  in  business  is  so  great,  that  the  place  of 
engineer  in  charge  of  a  steamboat,  including  as  it  does,  the  responsibilhy 
for  the  lives  of  hundreds  of  passengers  at  a  time,  is  frequently,  indeed  most 
frequently  intrusted  to  persons,  who  are  in  no  wise  fitted  either  by  pre- 
vious education,  or  by  mental  or  moral  habits,  to  be  entrusted  with  such 
responsibilities. 

\Vhen  under  such  inefficient  administration,  the  proper  precautions  are 
neglected,  and  an  explo^on  ensues,  it  becomes  necessary  to  find  some 
explanation  for  the  phenomena,  which  shall  not  point  to  a  fault,  on  Hit 
part  either  of  the  builders  of  the  engine  and  boat,  the  owners,  captain,  en- 
gineer, sub-engineer  or  hands;  and  so  electricity,  the  spheroidal  state,  mag- 
netic repulsion,  are  taxed  beyond  their  powers,  and  each  novelty  in  science 
is  necessarily  grasped  at  to  account  for  Uiese  fearful  phenomena,  to  the  in- 
vestigation of  which,  according  to  the  laws  of  common  sense,  no  law  of 
the  United  States,  nor  any  officer  of  state  or  county  is  competent. 

Many  years  ago,  at  the  request  of  the  U.  S.  Government,  tlie  Frank- 
lin Institute  appointed  a  committee  to  investi^te  the  causes  of  explosion 
of  steam  boilers,  and  the  means  of  preventing  such  accidents,  which 
committee  made  a  report  which  has  become  classical  in  this  branch. 
Since  that,  we  have  had  nothing  on  our  side  of  the  Atlantic  sustaining 
the  principal  and  satisfactory  views  here  expressed,  until  the  memorial  to 
Congress,  whose  title  stands  at  the  head  of  our  article.  Here,  however, 
we  have  the  production  of  a  practical  steam  engineer  of  Chicago,  who  has 
devoted  a  considerable  portion  of  time  to  the  investigation  of  this  very  in- 
teresting matter,  and  whose  results  are  precisely  in  accordance  with  those 
before  arrived  at  by  Messrs.  Bache,  Reeves,  and  others  of  the  Franklin 
Institute  committee.  Mr.  Guthrie  in  his  very  able  pamphlet,  handles  the 
subject  in  an  entirely  practical  way,  and  rejecting  all  mysterious  agencies, , 
attributes  the  explosion  of  the  steam  boilers  of  our  Western  boats — 
First,  to  the  faultv  materials  or  faulty  construction  of  boilers;  secondly, 
to  badly  arranged,  relations  between  the  power  of  the  engines  and  the  re- 
sistance of  the  boats;  thirdly,  to  the  neglect  of  those  in  charge,  either  in 
permitting  the  elastic  force  of  the  steam  to  increase  beyond  the  cohesive 
resistance  of  the  boiler,  or  in  permitting  the  water  to  become  low,  and  thus 
to  present  a  heated  surface  of  metal,  which,  under  certain  circumstances, 
is  necessarily  followed  by  a  tension  of  steam  which  no  boiler  shell  can 
withstand.  This  branch  of  the  subject  is  of  such  importance  that  we 
shall  make  no  excuse  for  presenting  to  our  readers  a  portion  of  Mr  Guthrie^s 
remarks  and  illustrations  of  the  subject,  which  we  do  the  more  gladly, 
as  they  will  well  express  our  own  views  on  this  subject,  in  opposition 
(practically)  to  the  remarks  on  this  subject  by  an  esteemed  correspondent 
in  the  present  number  of  the  Journal,  page  413. 

I 'Explosions  produced  through  the  gradual  increase  of  steam  within  tke 
boiler,  probably,  are  not  of  as  frequent  occurrence  as  from  other  causes; 
yet,  explosions  have  undoubtedly  occurred  from  this  alone,  and  as  jet 
nothing  has  been  introduced  to  prevent  the  same  occurrences  from  tbe 
same  cause.  By  far  the  greater  proportion  of  explosions  are  produced 
by  a  sudden  increase  of  steam  beyond  the  ability  of  the  safety-valve  to 
relieve,  or  the  powers  of  the  boilers  to  resist,  and  almost  always  occo^ 
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within  a  minute  or  two  after  starting  the  engine.  These  facts  are  well 
wn  to  all  who  have  in  any  manner  inquired  into  these  subjects;  they 
so  well  known  as  to  require  no  proof  in  confirmation  of  them. 
la  order  more  fully  to  explain  the  cause  of  this,  I  must  refer  to  plate  2. 

2  represents  a  boiler  in  which  the  water  has  become  low,  no  matter 
L  what  cause.  It  will  be  seen  that  the  top  of  the  flues  have  become 
3Tered,  and  the  water  receded  down  to  the  middle  of  the  flue;  the 
:  is  supposed  to  be  lying  at  her  landing,  with  steam  up  ready  to  start; 
Sre  passes  along  on  the  under  side  of  the  boiler^  and  returns  through 
Sues.  As  shown  in  plate  4,  it  will  be  apparent  to  any  one  that  the 
I  will  be  heated  on  the  top  just  in  proportion  to  the  intensity  of  the 
e  urged  through  them;  the  sides  of  the  boiler  above  the  water  line 

also  be  heated  in  like  manner,  as  far  up  as  it  is  allowed  to  reach, 
posing  this  to  be  continued  until  all  these  parts  are  at  a  red  heat,  so 
■  as  there  is  no  escape  of  steam  from  tlve  safety-valve,  or  to  the  engine, 
surface  of  the  water  remain^f  nearly  smooth,  apparently  unagitated; 
the  instant  an  escape  is  opened  from  any  cause,  the  water  is  set,  in 
mt  commotion,  forming  air  or  steam  bubbles  and  froth,  with  a  tend- 
^  always  to  follow  the  discharge  of  the  steam  overcoming  these  heated 
Lces,  and  augmenting  rapidly  the  volume  of  steam  in  the  boiler,  fall- 
short  of  or  exceeding  its  powers  of  resistance,  as  may  be. 
It  is  the  case  frequently,  when  water  is  low,  that  it  can  be  found  in  the 
je-cock,  simply  by  surging  or  lifting  the  safety-valve,  in  consequence 
le  tendency  of  the  water  and  steam  to  rush  towards  the  discharging 
.t. 

I  will  now  suppose  a  steamboat  as  lying  at  her  landing,,  water  low  in 
boilers,  the  flues  imcovered,  and  hecited  to  a  red  heat;  the  steam  has 
i  prevented  from  escape,  and  gradually  incrensed  in  density  until  it 

or  near  the  exploding  point — perhaps  designedly  by  the  engineer, 
he  most  reprehensible  design  of  making  a  great  display  on  leaving 
port.  It  is  oflen  that  this  coiulition  of  things  is  produced  by  the  en- 
er,  for  no  other  motive  than  that  of  passing  up  and  down  before  a 
I  merely  in  wanton  display,  and  i^eering  close  along  the  shore,  in 
r  to  augment  the  swell  and  attract  attention.  It  should  be  remem- 
d,  that  although  this ''may  be  sport'' to  the  engineer,  it  may  terminate 
)inething  worse  to  the  passengers.    However,  we  will  suppose  this 

of  things  is  existing.     Now,  if  the  engine  should  be  started,  the 

careened,  or,  by  any  casualty,  water  should  be  thrown  upon  these 
ed  surfaces,  it  is  as  plain  as  that  two  and  two  make  four,  that  steam 
be  generated;  and  if  that  should  be  more  rapidly  than  the  safety-valve 
iischarge,  an  explosion  mustJbHovr^  unless  the  boilers  are  strong  enough 
}iifine  it. 

Hundreds  of  instances  have  occurred  where  this  state  of  things  has  not 
I  long  enough  continued,  to  heat  a  sufficient  amount  of  surface  for 
tratiDg  steam  beyond  what  the  boiler  could  resist,  or  where  there  was 
a  sumcient  quantity  (^  water  thrown  at  a  time  upon  these  heated 
» to  make  enough  steam  to  overcome  the  powers  of  resistance  of  the 
5r,  but  where,  most  assuredly,  an  explosion  would  have  followed 
.  but  a  slight  addition  of  either.  All  these  occurrences  tend  to'weaken 
powers  of  the  boilers,  and  perhaps  upon  the  next  occasion  thej 

3C» 


elusions  as  to  the  causes,  and  the  means  best  calculated  to  preven 

"It  is  by  introducing  and  explaining  all  the  facts  I  can  gather,  < 
ed  in  any  way  with  this  subject,  I  hojie  to  convince  those  who  n 
me  a  candid  perusal,  that  there  is  no  valid  excuse  for  an  explosi 
steam  boiler. 

"I  trust  from  what  has  now  been  said,  that  it  would  be  a  ratio 
elusion,  that  if  we  allow  the  water  to  get  low  in  a  boiler,  the 
become  uncovered,  and  the  fire  continued,  the  flue  will  become 
upon  the  upper  Mde,  and  of  course  weakened,  and  as  ready  to 
the  presmre  of  steam  as  to  the  eSect  of  a  sledge  hammer  efiectu 
plied.  At  the  same  time  it  has  stowed  away  within  itself  a  bea 
It  will  certainly  give  back  upon  the  first  application  of  water;  i 
larger  the  amount  of  heat  to  be  given  out,  or,  in  other  words,  the 
the  surface  heated,  (with  a  sumcient  application  of  water,)  tl 
dreadful  will  be  the  consequences.  It  is  found  by  actual  exp< 
that  a  single  cubic  foot  of  iron  heated  to  a  red  heat,  is  capable  ( 
rating  steam  enough  to  611  the  largest  Mississippi  boiler,  with  a 
of  over  fire  hundred  pounds  per  square  inch. 

"There  is,  after  all  the  advantages  from  the  powers  of  these  bi 
resist  intense  pressures,  a  serious  objection  to  their  use;  the  flues 
so  lai^e  a  space  of  the  internal  portion  of  them,  that  it  is  difficult 
over  the  flue  a  proper  head  of  water,  afibrding  the  engineer  t 
"leeway"  in  case  of  accident  or  want  of  care,  a  slight  inclinatio 
boat,  from  the  changing  position  of  the  passengers  or  frei^t,  thr 
bars  flue  upon  the  highest  side,  lliis  is  a  serious  objection;  out  thi 
Iwiler  has  become  so  generally  adopted  as  the  best  form  for  the 
waters,  that  it  will  probably  retnain  as  it  now  is;  at  least,  I  kno 
other  form  at  all  likely  to  supersede  it. 

"There  are  instances  where  water  was  allowed  to  get  low»  an 
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aurrounded  them;  even  the  solder  with  which  they  were  united,  melted 
and  ran  oS'like  water. 

"For  an  instant  conceive  the  terrible  consequences  which  would  inevit- 
ably have  followed,  had  water  been  suddenly  applied  to  these  red  hot 
plates!  In  this  instance,  as  soon  as  this  state  of  things  was  Vnown  to  ex- 
iit,  the  fire  was  immediately  drawn  out,  and  eyerything  cooled  down  as 
rapidly  as  possible;  whilst  the  boat  was  kept  perfectly  quiet,  and  the 
safety  valve  not  allowed  to  dischai^e  any  steam.  As  soon  as  the  boilers 
bad  been  cooled  down  to  a  safe  point,  the  forcing  pump  was  examined, 
and  the  diflBculty  corrected,  when  the  boUers  were  filled  up  and  the  boat 
proceeded  on  her  way." 

As  to  the  causes  of  this  condition  of  things,  we  know  no  one  who  has 
as  yet  presented  diem  as  clearly  and  praclically  as  the  author  before  us. 

"  What  are  the  Camti  of  Low  Waler^ — In  the  examination  of  this  branch 
of  my  subject,  I  shall  find  it  necessary  to  take  rather  a  wide  scope;  for, 
there  are  so  many  causes  operating,  and  "low  water"  has  such  an  im- 
portant influence  in  producing  the  sad  consequences  more  or  less  attend- 
ant upon  all  steam  boiler  explosions,  that  I  must  necessarily  occupy  a 
large  space  of  this  treatise  in  giving  a  clear  understanding  of  them. 


"Pkla  S,  Aowiug  the  ptcwiit  MbriMippi  boilcn  with  what  T  coiuidar  too  contnclMl 
fmrngut  fbi  watai  tnd  iieuD;  •honld  be  increued  lioin  B  JncttM  mtmi  My  to  ST  inclmc 
the  pipea  chmged  from  cut  to  wrought  iron  bj  all  mcuic. 

"I  have  made  the  drawings,  plate  2,  figs.  1 , 2,  and  3.  These  represent 
an  arenge  number  of  boilers  supposed  to  be  used  on  each  boat  now 
navigating  the  western  waters;  these  borers  are  shown  as  standing  upon 
and  supported  by  what  is  termed  the  "stand-pipe,"  through  which  the 
water  is  supplied  to  the  boilers;  a  very  great  proportion  of  these  are  made 
of  etut  iron,  the  opening  for  the  passage  of  the  water  being  only  from  2^ 
to  3  inches  in  diameter;  in  many  instances  the  opening  does  net  exceed  2 
inches.  The  stand-pipe  marked  B,  is  here  purposely  represented  to  show 
&  very  naiall  opening,  through  which  it  is  apparent  tfiat  all  the  water  must 
be  conveyed  to  the  Boiler.  Now  it  is  a  singular  fact,  and  one,  perhaps, 
which  if  not  generally  Imown,  that  cold  water  will  held  in  suspenfiion  a 
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greater  proportion  of  lime  than  warm  or  hot;  hence,  when  the  tempera- 
ture of  the  water  is  increased,  as  is  generally  the  case  in  the  heater,  be- 
fore it  is  sent  to  the  boilers,  the  lime  will  be  deposited  first  along  the 
pipe  leading  to  the  boiler,  and  form  there  a  very  hard  incrustation  or  de- 
posite,  which  is  very  difficult  to  remove;  this  deposite  will  be  continued 
as  long  as  lime  is  held  in  suspension  in  the  water  by  which  the  boiler  is 
supplied.     Oftentimes,  in  untavorable  localities,  these  openings  will  be- 
come entirely  closed,  and  the  water  will  of  course  be  entirely  cut  off.  It 
is  this  lime  held  in  suspension  which  gives  to  water  its  characteristic 
which  we  denominate  ^'hard  water;"  most  all  water  contains  more  or 
less  of  it. 

^^I  will  raise  the  supposition,  that  the  greatest  amount  of  this  deposite 
does  not  occur  until  alter  the  water  has  passed  the  second  boilen  it  vill 
be  apparent,  as  this  obstruction  is  increased,  the  greater  will  be  the  diffi- 
culty of  water  passing  to  the  third  boiler  than  to  the  second,  and  so  on. 
Now  if  water  does  not  readily  find  its  way  to  the  third  boiler,  of  course 
it  will  be  found  low  there,  and  probably  high  in  one  or  both  the  others- 
showing  ^^good  watcr^^  in  these,  when  in  fact  it  is  low  in  the  third.  The 
consequence  is,  the  flue  becomes  bare  and  heated,  and  at  the  same  time 
weakened,  until  it  is  sunk  in  by  the  pressure  and  depressed  below  tbt 
y^ater — producing  a  rapid  increase  of  steam,  and  an  explosion  follows; 
the  engineer  asserting,  in  the  most  solemn  manner,  that  be  had  plenty  of 
water,  which  may  be  true  as  regards  one  and  two,  but  not  of  the  third 
one. 

^'It  may  be  that  water  so  full  of  sediment  as  is  found  in  the  Missksippi, 
in  passing  to  the  boiler,  might  close  this  small  opening  as  effectually  as  it 
could  be  done  by  the  incrustatkm  of  lime — perhaps  by  a  union  of  thet\ro 
causes  it  would  hasten  it. 

' 'Instances  may  occur  where  persons  employed  to  clean  out  the  boilers 
have  taken  in  with  them  an  old  scrub-broom,  a  bundle  of  rags,  packing, 
or  some  other  material  for  sweeping  out  the  mud  and  accumulation  of 
sand,  and  forgetting  or  neglecting  to  remove  it  when  they  have  got 
through.  Suppose  this,  whate^^er  it  may  be,  settles  into  and  fills  up  the 
passage  to  one  of  the  boilers,  or  forms  a  nucleus  for  checking  the  dirt  in 
the  water,  until  finally  it  becon^s  closed;  water  then  gets  low,  and  the 
usual  effects  result.  The  remedy  readily  presents  itself:  enhrgeXht  open- 
ing of  the  stand-pipe;  and  they  should  always  be  made  of  wrought  iron, 
and  never  without  an  opening  of  six  to  eight  or  ten  inches  in  diameter. 
There  is  no  possible  objection  to  it.  Although  explosions  may  not  be 
brought  about  very  frequently  from  these  causes,  yet  there  are  undoubt- 
edly instances  where  they  alone  have  been  the  cause,  and  may  do  it 
again.  Certainly,  prudence  alone  would  dictate  an  enlargement  to  guard 
against  it. 

'It  may  be  urged  that  the  stage  of  water  in  the  boiler  here  described, 
would  be  indicated  by  the  "try-cocks*'  in  them.  This  is  very  true— i 
might  be;  but,  in  many  of  the  boats  some  of  the  boilers  have  no  gang^ 
cocks  at  all.  Besides,  an  engineer  might  entirelv  neglect  some  one  or 
more  of  the  boilers,  if  they  were  furnished  with  them,  and  be  was  con- 
stant in  his  attention  to  the  others;  relying  upon  the  hope  that  if  water  vis 
good  in  one,  it  would  be  in  all.    I  have,  since  I  commenced  the  exami- 
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ition  of  this  subject,  passed  from  Cincinnati  to  St.  Louisas  a  steamboat 
here  the  engineer  did  not  in  the  whole  passage  test  the  water  in  one  of 
e  boilers;  I  knew  the  fact  bv  putting  upon  the  stem  oS  the  try-cock  a 
:tle  mud,  which  must  have  been  broken  off  if  it  had  been  tried. 

^^Although  this  was  a  middle  boiler,  still  it  should  nevet  be  neglected, 
;  an  obstruction  might  occur  at  the  upright  part  marked  P,  and  water 
iss  freely  to  the  last  boiler. 

''Another  cause  of  want  of  water,  is  the  inability 'of  the  forehig  pump  to 
ipply,  from  its  want  of  capacity.  If  a  pump  should  be  found  entirely 
o  small  to  supply  the  boilers,  it  would  of  necessity  be  laid  aside;  but  in 
case  where  the  capacity  was  just  about  equal  to  the  demand,  or  even 
little  more,  when  all  the  valves  were  in  perfect  order  and  working  all 
e  time,  it-would  probably  be  retained,  and  an  efibrt  made  to  get  along 
Lth  it  rather  than  encounter  the  additional  expense  of  a  new  one.  Now 
ippose,  for  a  moment,  a  pump  of  this  kind,  with  an  esffineer  of  the  most 
idoubted  capacity,  and  noted  for  his  care  and  pru&nce,  starting  his 
igine  with  cood  water  in  his  boilers,  and  should  in  a  little  time  find  his 
ater  going  down  a  very  little;  he  might  examine  his  pump,  and  remove 
hat  be  considered  the  obstruction;  he  has  no  means  of  knowing,  without 
further  trial  of  his  pump,  whether  it  is  corrected  or  not,  the  pump  being 
irdly  sufficient  to  supply  the  demand  without  increasing  it;  he  trusts  it 

a  state  of  doubt  and  uncertainty,  until  it  is  finally  lost  in  the  lower 
»ck.  He  knows  nothing  now  where  the  water  is,  but  he  knows  it  is 
>t  prudent  to  go  any  further;  yet,  as  all  on  board  are  anxious  to  get 
rough,  he  makes  another  examination  of  the  pump,  and  finds  a  small 
ick  or  piece  of  rag  that  allowed  the  water  to  leak  back.  The  pump  is 
)W  corrected,  and  at  this  moment  they  run  upon  a  sand  bar,  or  the  boat 

stopped  to  take  on  a  passenger.  During  this  time,  and  no  matter  how 
iorif  the  water  settles  away  still  lower,  and  the  flues  are  heating  rapidly, 
itil  the  bell  rings  to  start  the  engine.  Apprehending  the  dreadful  con- 
fquences,  the  engineer  complies  with  the  order;  the  water  is  set  in  agi- 
lion,  overflows  the  heated  flue,  a  sudden  increase  of  steam  is  the  result, 
id  a  struggle  between  the  steam  and  the  boiler  follows;  the  boiler  is  found 
e  weaker,  and  gives  way:  the  consequences  are  too  familiar  to  need  a 
•petition.  To  make  this  still  more  plain,  a  pump  is  shown  in  plate  8, 
ith  the  obstruction  under  the  valve;  and  a  very  small  one  will  answer 
»  produce  all  the  results  described. 

''The  remedy  suggested  would  first  be  to  enlarge  the  capacity  of  the 
jmp  to  double  the  demand  for  water  in  the  boiler,  and  never  to  run  a 
aat  without  two  of  them,  that  the  supply  may  be  continued  even  though 
sliefat  obstruction  might  occur. 

''A  great  and  important  remedy  is  already  introduced  upon  many  of  the 
oats,  known  by  the  familiar  term  of  "doctor."  This  is  a  separate  engine 
onnected  with  the  pumps  alone,  for  supplying  the  water  independent  of 
he  large  engines. 

"I  conceive  this  so  important  an  appendage  to  the  safety  of  steamboats 
igainst  explosions,  that  no  boat,  in  my  opinion,  should  be  allowed  to  run 
i  (lay  without  one.  The  value  of  these  engines  is  now  well  understood, 
lod  they  will  be  likely  to  be  adopted  on  all  new-built  boats,  whilst  the 
M  ones  may  strive  to  keep  along  without  them. 
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''It  is  well  known,  however,  that  steamboats  are  blown  up  even  ^rbeti 
supplied  with  the  best  of  doctors  and  the  most  perfect  arrangement  of 
pumps,  and  some  further  remedy  is  required  to  correct  any  difficulty  that 
may  exist  with  them. 

'^I  will  suppose  another  case,  in  which,  with  »  suitable  arrangement  of 
pumps,  and  with  the  most  trustworthy  engineer,  water  may  get  low,  and 
an  explosion  occur  where  it  might  appear  as  if  the  engineer  had  really 
been  faithful  and  was  not  much  to  blame. 

*'I  will  suppose  plenty  of  forcing  pumps  and  a  moderate  stage  of  water, 
the  boat  running  along  prudently,  the  engineer  reiving  upon  the  known 
capacity  of  his  pumps  to  fill  up  the  boilers  as  rapidly  as  he  may  desirr, 
the  captain  neglects  to  inform  hrm  that  he  is  about  to  make  a  hnding,  biit 
'the  bell  is  suddenly  rung  to  stop.  Now,  it  is  well  known  that  water  will 
be  lost  very  rapidly  when  the  engine  and  all  ave  lying  still.  It  wastes 
away,  notwithstanrling  every  thing  seems  to  be  perfectly  tight  and  sound. 
When  the  boat  stopped  there  was  a  safe  supply,  but  it  begins  to  diminish; 
and  on  inquiry,  the  captain  informs  him  that  be  will  not  be  detained  but 
a  moment.  There  is  no  doctor  or  any  pumps  to  supply  the  boiler,  that 
can  be  worked  by  hand,  and  the  boat  Kes  in  such  a  position  that  the  large 
enQ:ines  cannot  well  be  started;  he  hokTs  on;  water  is  lost  in  the  lower 
cock;  he  begins  to  feel  much  alarm,  but  be  expects  every  instant  that  the 
order  will  come  to  start,  and  the  deficiency  may  be  made  up;  during  this 
time  the  flues  become  bare  and  heated,  and  the  dangers  of  an  explosion 
follow.  Had  the  eaptain  informed  him  in  time,  he  would  have  pumped 
lip  an  additional  head  before  landing,  which  his  pumps  would  have  ena- 
bled him  to  have  done. 

'tThese  are  a  few  among  many  instances  that  may  and  do  often  occur, 
where  an  engineer  may  be  perfectly  competent  and  careful  in  the  discharse 
of  his  duties.  Nevertheless,  whilst  all  these  dangers  are  accumulating,  the 
passengers  are  unapprized  of  the  volcano  that  slumbers  beneath. 

<' Again,  water  may  get  low  from  inattention  of  the  engineer.  Supposing 
he  may  have  a  pump  with  the  most  ample  capacity;  it  can  hardly  be  ex- 
pected that  water  can  be  fed  to  the  forcing  pump  so  equally,  as  exactly 
to  meet  the  supply  required  by  the  boilers  without  any  alteration.  When 
the  engine  is  started,  we  suppose  the  engineer  to  go  and  let  on  such  a 
supply  as  he  may  think  is  necessary;  he  waits  a  litlle  time,  and  tries  the 
gauge-cocks,  and  finds  he  has  rather  too  much  water;  he  diminishes  the 
supply  a  little,  and  sits  down  to  await  the  result;  in  a  short  time  be  tests 
the  water  againr,  and  finds,  perhaps,  that  he  shut  off  a  little  too  much;  he 
again  adjusts  it,  and  relaxes  his  vigilance.  Perhaps  he  has  been  up 
through  the  night — is  worn  out  with  watching;  he  sits  down  and  neglects 
to  examine  for  some  time;  he  feels  ^^prefty  sure*^  that  the  water  is  bein^; 
supplied  very  near  right,  and  it  is  a  task  to  try  it  so  oflen,  and  it  is  deferred 
until  he  makes  up  bis  mind  that  it  will  not  do  to  risk  it  any  longer;  when, 
on  examination,  he  finds,  to  his  surprise,  that  water  is  gone  in  the  lower 
cock;  he  hastens  to  the  supply  and  turns  on  all  the  water,  but  during  all 
this  time  a  chip  has  found  its  way  under  the  valve,  or  some  difBcultjtis 
occurred,  and  instead  of  getting  up  rapidly,  as  he  expects,  it  continoesto 
decrease,  and  at  this  juncture  the  boat  makes  a  landing;  and  now  the 
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iter  has  a  still  further  decrease  by  the  discontinuance  of  the  agitation, 
le  pump  is  stopped,  and  consequences  must  follow  the  stage  of  vrater 
•ithin. 

*^It  is  undoubtedly  the  case  that,  in  such  instances,  the  only  safe  course 
)  be  adopted  is  to  put  down  the  fires,  reduce  the  temperature  and  pres- 
ire  as  much  as  possible,  and  then  fdl  up  with  water  before  running  any 
azard,  and  such  a  course  as  prudent  engineers  will  adopt;  but  the  ques- 
on  is,  will  all  engineers  adopt  it,  knowing  it  to  be  so  ? — evidences  are 
)0  much  asainst  it  to  indulge  the  hope. 

''Again,  mstancesof  the  recklessness  on  the  part  of  the  engineer,  and  per- 
aps  other  officers  of  the  boat,  may  be  with  propriety  introduced  here. 
lie  following,  however,  may  convey  enough  to  show  how  it  may  occur, 
nd  the  passengers,  whose  safety  and  lives  may  be  endangered,  have  no 
K>ssibility  of  avoiding  it. 

''I  will  suppose  a  strife  between  two  steamboats:  one  is  attemptin^t  o 
ass  the  other.  The  excitement  is  increased  to  its  highest  pitch.  The 
res  are  urged  to  their  utmost;  the  firemen  are  stimulated  to  increased 
KertioQ.  The  engineer,  too,  lends  his  aid  to  increase  the  intensity  of 
le  heat;  he  finds  he  is  increasing  his  steam,  and  it  begins  to  escape  from 
le  safety-valve;  he  then  loads  it  with  additional  weights  in  the  shape  of 
Tenches,  hammers,  or  anything  that  comes  to  hand,  without  knowing, 
r  perhaps  caring  much,  what  effect  they  will  have  in  increasing  the  pres- 
ire  of  steam.  The  same  things  are  passing  upon  the  other  boat;  it  is 
etermined  "to  pass  or  blow  her  up;"  the  forward  boat  finds  that  with 
II  the  firing  that  can  be  done,  the  other  is  likely  to  pass;  the  engineer 
oes  to  (he  water-gauge,  and  perhaps  finds,  thus  far,  he  has  kept  up  a 
ood  stage  of  water.  He  is  in  hopes  that  the  other  boat  will  not  continue 
le  race  but  a  short  distance,  or  that  it  is  but  a  short  distance  when  both 
an  part;  and  if  he  can  by  any  means  hold  out  until  this  occurs,  he  can 
len  unobserved  put  himself  in  a  safe  position.  AAer  looking  it  all  over, 
e  conclades  he  can  sivindiimthouijeeding  any  more  water:  at  all  events, 
o/e  or  not  sqfe^  ''that  boat  shall  never  pass  him  alive."  The  other  boat 
.as  anticipated  this  movement,  and  has  shut  off  her  water  beforehand. 
rbis  is  not  altogether  a  supposed  case,  but  one  that  has  oAen  occurred, 
ind  may  often  occur  again. 

•'The  passengers  may  very  justly  become  alarmed,  or,  for  all  that,  par- 
ake  in  the  excitement;  but  it  cannot  be  supposed  tliey  are  made  acquainted 
with  the  condition  of  things  below;  or,  if  they  were,  it  does  not  remove 
I  tittle  of  the  danger." 

The  inefficacy  of  the  "mysterious  explanations"  is  also  ably  shown, 
3Ut  we  have  at  present  no  room  to  extract  these  remarks. 

In  reference  to  the  excessive  pressure,  he  remarks  that  the  ascertained 
pressures  vary  from  140  to  200  pounds  per  square  inch,  but  that  in  many 
:ases  there  is  no  means  of  knowmg  either,  by  the  engineer  himself,  what 
pressure  is  carried.  These  statements  are  still  more  startling  when  by 
reference  to  a  calculation  made  by  Mr.  Merrick,  jr.,  in  the  May  number  of 
)ur  Joumalj  page  344,  it  is  shewn  from  data,  sworn  to  by  the  builders  and 
meineers  of  the  Western  boats  themselves,  and  for  other  purposes,  that 
)wiDg  to  the  errors  in  the  construction  of  their  engines,  in  reference  to  their 
iteam-ports  and  valves,  scarcely  more  than  one-half  of  this  pressure  is  avail- 
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able  in  the  cyKnders — fhus  showing  how  the  lives  of  the  passengers  are  fre- 
quently risked  without  even  the  poor  satisfaction  of  such  pressures  being 
necessary  for  the  desired  speed. 

We  shall  probably  in  a  future  number,  call  the  Attention  of  our  readers 
again  to  the  extracts  from  this  able  pamphlet  in  reference  to  the  manner 
in  which  engines  and  boats  are  built  and  run  in  the  Western  waters;  lor 
the  present,  we  conclude  with  the  simple  remark,  that,  as  was  to  be  ex- 
pected, this  pamphlet,  so  clearly  setting  forth  the  fearful  disregard  to  the 
safety  of  life  on  our  waters,  appears  to  have  attracted  no  attention  from 
Congress,  and  that  it  seems  that  we  must  look  for  a  remedy,  not  from  the 
laws  of  the  Union  or  the  State,  (for  the  Institute  has  in  vain  urged  on  our 
Legislature,  the  necessity  of  legislating  in  reference  to  stationary  boilers 
in  our  State,)  but  from  some  new  contrivance,  such  as  the  Ericsson 
engine  now  in  course  of -construction  in  New  York  appears  to  be. 

The  J^aval  Dry  Docks  of  the  United  Slates.  By  Charles  B.  Stuart,  Esq., 
Engineer  in  Chief,  U.  S.  Navy.  Published  by  Charles  B.  Norton,  Irving 
House,  New  York, 

No  American  work  on  Engineering  has  been  issued  from  the  press, 
that  will  compare  with  this  work  in  the  beauty  of  its  execution,  or  ilie 
intrinsic  value  of  its  contents.     While  the  English  press  has  issued  book 
after  book,  until  there  is  hardly  a  subject  that  has  not  been  fully  expIaiD- 
ed,  or  a  public  work  that  has  not  been  illustrated,  we  have  been  quietly 
purchasing  their  publications,  being  satisfied  that  it  w*ould  not  pay  to  at- 
tempt any  thing  of  the  kind  in  this  country.     This  is  certainly  a  melan- 
choly fact,  if  true.     W^hen  we  reflect  that  in  railroads,  water  works,  gas 
works,  steam  ships,  sailing  ships,  dry  docks,  and  bridges,  we  have  works 
of  greater  magnitude,  built  at  much  less  cost,  it  does  appear  bard  that 
books  fully  descriptive  of  such  works,  illustrated  in  a  manner  commen- 
surate with  their  importance,  cannot  be  made  to  pay  sufficiently  w^ell  to 
justify  the  expense.     This  has  been  the  opinion  of  the  past.    Mr.  Stuart 
thinks  that  time  has  gone  by,  and  having  been  engaged  for  several  years 
on  the  stone  Dry  Dock  at  New  York,  the  Sectional  Docks  of  Philadelphia 
and  California,  and  the  Balance  Docks  of  Portsmouth  and  Pensacola,  he 
has  concluded  to  publish  a  part  of  his  labors,  and  hence  the  present  woik. 
It  is  illustrated  with  twenty-four  engravings  on  steel,  made  to  an  accurate 
scale,  so  that  if  measured,  each  dimension  will  be  found  to  agree  with  the 
description.   Every  engineer  will  appreciate  the  value  of  such  drawings, 
for,  unfortunate!^',  the  engravings  of  many  publications  in  this  country 
and  Europe,  if  judged  by  this  standard^  will  be  found  mere  pictures. 
The  work  also  contains  the  history  of  each  dock,  the  nature  of  its  founda- 
tion, the  quantity  and  kind  of  material  used,  the  time  and  cost  of  its  con- 
struction, the  names  of  the  engineers  and  contractors,  and  a  great  deal  of 
valuable  information  to  those  at  all  interested  in  the  public  works  of  the 
nation.    We  trust  that  Mr.  Stuart  has  not  over-estimated  the  amount  of 
support  that  his  book  will  receive  in  this  country,  and  we  hope  the  Aoe 
rican  people  will  come  forward  in  a  liberal  spirit,  and  sustain  a  publica- 
tion so  creditable  to  the  country.  B. 
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Railway  Switches,  .                • 

6.- 

—  Propelling  and  Steering, 

7.- 

Locks  for  Safes,      .                • 

8.- 

Railroad  Car  Trucks, 

9.- 

Railway  Steam  Carriages, 

10.- 

Expanding  Mandrels, 

11.- 

Stretching  and  Drying  Cloth, 

12.- 

Papering  Pins, 

13.- 

Working  Clay, 

14.- 

Tailors'  Measures, 

15.- 

Winding  Watches, 

16.- 

Carriage  Perch, 

17.- 

Boring  Holes  in  Posts, 

18.- 

Foundry  Apparatus, 

19.- 

Gear  of  Locomotives, 

20.- 

Opening  and  Closing  Gates, 

21.- 

Reverberatory  Furnaces, 

22.- 

Potato  Diggers, 

23.- 

Musical  Instruments, 

24.- 

Carbonic  Acid  Gas  Engine, 

25.- 

Gas  Regulators, 

26.- 

Water  Meters, 

27.- 

Lathe  Chucks, 

28.- 

Feeding  Logs  in  Saw  Mills, 

29.- 

Washing  Ores,  Minerals,  &<v 

30.- 

Car  Scats,      . 

31.- 

Lath  Machines, 

32.- 

Gear  of  Railroad  Cars, '  • 

33.- 

Chair  Seats, 

34.- 

Weavers*  Temples, 

35.- 

Organ  and  Piano,  . 

36.- 

Carriages, 

37.- 

Making  Kettles,  &c. 

38.- 

Adjusting  Lenses,           • 

39.- 

Stethescopes, 

40.- 

Artificial  Jasper,              • 

41.- 

Tumbler  LodLs, 

42.. 

Candlesticks,  . 

43.- 

Chimney  Tops, 

44.- 

45.- 

Shutter  Operators,  . 

46.- 

Pressing  Garments, 

47.- 

Smelting  Copper  Ores, 

48.- 

Tailors'  Measures, 

49.- 

Grain  Sieves,          • 

50.- 

-^  Pnmps, 

51.- 

^—  Chronometric  Looks^ 

52.- 

—>  Leather  Tabes, 

J.  W.  Gibbs,  assignor  to  North,  Harrison 

6l  Chase,        .  .  24 

F.  Fitzgerald,  asai'd  to  Herring  &  Ryer,  ib. 
A.  Richmond,  assi'd  to  Barstow  6l  Co.,  ib. 
Charles  Muller,      .  .  ib. 

Ripley  dt  Yedder,  ass'd  to  Low  &  Hicks,  ib. 


Cyrus  Baldvrin, 

24 

William  Bushnell, 

25 

Cyrus  C.  Cole,       •                       • 

ib. 

Carlos  A.  Cook, 

ib. 

William  N.  Raines, 

ib^ 

John  C.  fr.  Salomon, 

ib. 

F.  C.  Coffin,  assignor  to  C.  J.  Gayler, 

ib. 

Benjamin  Hinkley, 

26 

Joseph  H.  Moore  and  W.  P.  Parrott, 

ib. 

Walter  Sherrod, 

ib. 

Thomas  Barrows,  . 

27 

Channcy  0.  Crosby, 

ib. 

Daniel  and  George  Duchemin, 

ib. 

James  Maginnis, 

ib. 

Theodore  Noel, 

.ib. 

Lewis  E.  Stilwell, 

28 

Thomas  T.  Strode, 

ib. 

Chapman  Warner, 

ih. 

Ross  Winans, 

ib. 

Enoch  Woolman, 

29 

Ambrose  S.  Beadleston, 

80 

Daniel  D.  Bell, 

81 

Cornelius  Bogart,  • 

ft. 

John  C.  fr.  Salomon, 

ft. 

Jotham  S.  Conant, 

ft. 

John  Ericsson, 

ft. 

Jos.  Hyde,  assignor  to  Thos.  J.  Eddy, 

82 

Charles  Ketcham, 

ib. 

Samuel  Porter, 

ft. 

Ezra  Ripley  and  E.  L.  Bnindage, 

ib. 

G.  W.  TolhuTst^    . 

ft. 

Thomas  A,  Davies, 

83 

J.  W.  Drummond,  assigned  to  8.  Ely, 

ft. 

Elihu  and  Warren  W.  Dutcher, 

lb. 

Richard  M.  Ferris,                          • 

^ 

Gustavus  L.  Haunknecht, 

ib. 

Hiram  W.  Hayden, 

84 

W.  &  W.  H.  Lewis, 

'ib. 

Nathan  B.  Marsh,  • 

ib. 

John  Paige  Pepper,            • 

ib. 

D.  H.  Rickards  and  J.  F.  Flanden, 

ib. 

Francis  A.  Rockwell, 

86 

Charlep  W.  Russell, 

ik 

Henry  Skinner, 

& 

Noah  W.  Spears,   . 

ik 

Joseph  W.  .Thorp, 

ar 

Samuel  F.  Tncy,  .                       • 

81 

Edward  Virtue,                  • 

ik 

Thomas  B.  Wheeler, 

ik 

WUliam  BaU, 

ik 

WUliam  L.  Bass,  • 

ik 

N.  WyUys,  aaa'd  to  C<dliM.d(  Wjd^   »• 


bda. 
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ponrement  in  Swaging  Mtehinty 

-  Snspenden,     .  • 

— .  Making  C  andles,    . 

-  ^olian  AttachmentSi 

-  Carriages, 

-  Hameas  Saddles, 

-  Hanging  Window  Saahes, 

-  Planing  Machines, 
— .  Making  Wrought  Iron, 
»  Setting  up  Ten  Pins, 

-  Counting  Screws  and  Pins, 
-i  Heading  Bolts^  • 

-  Spinning  Rope  Tarns, 

-  Dressing  Stones, 

-  Ruling  Paper, 
•^  Screws  for  Bedsteads, 

-  Setting  Mineral  Teeth, 

BE-I88UX. 

prorement  in  Locks  for  Doors,  dcc^ 

nasioirs. 
'Store  Registers, 

•  StoTes,      .  • 

do.,  •  • 

•  Frames  for  Presses,  dec, 

January,  1853. 
MTOTement  in  Ventilating  Can, 

-  Carriage  Hubs,  • 

-  Constructing  Bridges, 

-  Covering  Cheeses,  • 

-  Carriage  Curtain  Locks, 

-  Sheet  Metal  Disks, 

-  Clover  Harvesters,  • 

-  Steam  and  Water  Gauges, 

-  Camphine  Lamps, . 

-  Railroad  Chair,  • 

-  Iron  Railings, 

-  Daguerreotype  Pictures, 

-  Wool  Picking, 

-  Shovels,  •  • 

-  Felting  Cloths, 

-  Fire  Anns, 

-  Straw  Cutters, 

-  Bleaching  Ivory, 

-  Pen  and  Pencil  Cases, 

-  Gold  Pens, 

-  Gold  Beater, 

-  Locomotive  Trucks, 

-  Cast  Iron  Car  Wheels, 

-  Ventilating  Cars, 

-  Scouring  Knives  and  Forks, 

•  Blind  anid  Shutter  Operator, 

-  Running  Gear  of  Carriages, 

-  Cutting  Piled  Fabrics,    . 

-  Lanterns, 

•  Painting  on  Glass, 

-  Dressing  Stones,     • 

•  Winnowing  Machines,    • 

-  Iron  Fences, 

-  Beveling  Planes,  • 
^  Looms  for  Piled  Fabrics, 

•  Making  Sugar  Candy, 
^  Casting  Metals, 


Perry  G.  Craxdinar,                       •  87 
J.  HotchUss,  ass'd  to  the  Hotchkiss  dt 

Merriman  Manufacturing  Co.,  ib. 

WiUis  Humiston,               •  ib. 

GusUvus  W.  Ingails,  88 

Lewia  King,                       .  ib. 

John  McLain,         •                       •  ib. 

Samuel  D.  Nima,               •  ib. 

J.  M.  Patton  and  W.  F.  Fergus,  .  ib. 

James  Renton,                   •  ib. 

Thomas  £.  Shull,  •                       .  89 

Thomas  J.  Sloan,               •  ib. 

Nathan  Starks,       •                       .  ib. 

Richard  Sands  Tucker,       •  ib. 

WilUam  Wheeler,  .                       .  90 

John  Ames  and  George  L.  Wright,  ib. 

Jacob  Zimmer,        •                       •  ib. 

John  Allen,                       •  ib. 

Robert  Newell,       .                      .  90 

Stuart  dc  Beesley,  ass'd  to  W.  P.  C  reason,  91 

J.  D.  Green,  ass'd  to  Backus,  Bacon  dt  Co.  ib. 

W.  Ames,  ass'd  to  Hartshorn  dt  Ames,  ib. 

Edwin  L.  Freeman,                      .  ib. 


N.  S.  Bamum  and  L.  Whitney, 
Samuel  S.  Barry, 
Wendell  Bollman^ 
Upson  Bushnell, 
George  Qook, 


91 
ib. 
92 
ib. 
lb. 


J.  F.  Flanders,  ass'd  to  Roys  dt  Wilcox,    ib. 

Mahlon  Garrettson,  •            ib. 

William  C.  Grimes,            .  ib. 

R.  V.  DeGuinon,    .  .            93 

Peter  P.  R.  Hayden,          •  ib. 

Geo.  Hess,  ass'd  to  8.  Shimer,  ib. 

Henry  E.  Insley,                •  ib. 

Edward  Kellogg,    .  .            ib. 

Hiram  Kimball,                 .  ib. 
Jos.  W.  Lawrence,  ass'd  to  8.  Lawrence,  94 

Richard  S.  Lawrence,         .  ib. 

Nathaniel  Nuckolls,  •           ib. 

Ulysses  Pratt,                     .  ib. 

John  W.  Ranch,    •  •            ib. 

Adam  W.  Rapp,                •  95 
Ruggles  &,  Serrell,  ass'd  to  R.  B.  Ruggles,  ib. 

John  L.  White,                  .  96 

Horace  W.  Woodruff  •            ib. 

Henry  M.  Paine,                ,  ib. 

Christopher  Aumock,  163 

James  R.  Creighton,          •  ib. 

Gustavus  L.  Haussknecht,  •            ib. 

J.  Johnson,  ass'd  to  E.  Johnson,  ib. 

Philos  Blake,          .  .          164 

John  W.  Bowers,               •  ib. 

A.  Eames,  ass'd  to  C.  T.  Sheltoo,  .           ib. 

Henry  Filbum,                  •  ib. 

Henry  Jenkins,       .  .165 

Harrison  W.  Lewis,           •  ib. 

Charles  A.  Maz6eid,  .            ib. 

Bartholomew  O'Brien,        •  ib, 

Hocatio  B.  Osgood,  .           ib' 
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38. 

Improvement  in  Buckwheat  Fans, 

Alfred  Piatt, 

166 

39. 

Punching  Sheet  Metal, 

Samuel  Lanford,     • 

ib. 

40. 

Moulding  in  Flanka, 

Edward  Satterlee, 

ib. 

41. 

Metallic  Heddlcs,    . 

,        Jacob  Scnnefi*, 

ib. 

42. 

Tumirtg  Prisms,  Ac., 

A.  Sherwood  and  A.  Babbett, 

ib. 

43. 

Splitting  Rattans,    . 

Joseph  Sawyer, 

167 

44. 

Mashing  Maize, 

Frederick  Seitz, 

ib. 

4.^ 

Planing  Machines, 

G.  W.  Tolhurst,     . 

ib. 

46. 

Grain  Harvesters, 

Thomas  Van  Fossen, 

ib. 

47. 

W.  W.  Virden,       . 

ib. 

48.' 

Spring  Mattrasses, 

John  Waters, 

168 

49. 

Grinding  Quartz,    . 

Horatio  Blaadel,      . 

ib. 

60. 

Chums, 

Edwin  B.  Clement, 

ft. 

51. 

Drilling  Stone, 

Henry  Goulding,    . 

ft. 

62. 

Washing  Machines, 

John  McLaughlin, 

ib. 

63. 

Printing  Presses,    . 

Henry  Moesscr, 

169 

64. 

Spinning  Machinery, 

0.  Peari  and  H.  P.  Chandler, 

ft. 

65. 

Grindstones, 

Jesse  Pennabeckcr, 

ft. 

66. 

Nail  Machines, 

Samuel  G.  Reynolds, 

ft. 

67. 

Brick  Kilns, 

William  Linton,     . 

ib. 

68. 

Iron  Blinds,     . 

Robert  White, 

170 

69. 

Piano  Forte  Action, 

G.  Brown,  ass'd  to  Brown  6l  Munro, 

ib. 

60. 

Sand  Paper  Holder, 

Azel  H.  Copeland, 

ib. 

61. 

Mill  Spindles, 

Egbert  T.  Butler,  . 

ib. 

62. 

■ Hing  Spinners, 

George  H.  Dodge, 

ib. 

63. 

■ Valves  for  Engines, 

W.  Few  and  F.  Armstrong, 

171 

64. 

■ Cooking  Ranges, 

John  P.  Hayes, 

ib. 

65. 

Water  Meters, 

Samuel  Huse, 

ib. 

66. 

Nail  Plate  Feeder, 

Caleb  Isbister, 

ib. 

67. 

Iron  Railings, 

•        Benjamin  Krafl,     . 

ib. 

68. 

Railroad  Switches,           . 

Abraham  S.  Miller,              • 

172 

69. 

■ Fir©  Arms, 

Charles  V.  Nickerson, 

ib. 

70. 

"  Shingle  Machines, 

Luther  B.  Parker, 

ib. 

71. 

Ships*  Davits, 

Charles  Perley, 

ib. 

72. 

.  Neck  Yokes,   . 

John  T.  Plato, 

ib. 

73. 

Railroad  Switches,  . 

Ira  Reynolds, 

ft. 

74. 

.  Windlasses,     . 

Amzi  C.  Semple, 

173 

76. 

Shears,    . 

John  C.  Symmes,   . 

ib. 

76. 

.  File  Cutting,  .. 

James  H.  Thompson, 

ft. 

77. 

.  Making  and  Sizing  Paper,      , 

George  W.  Turner, 

ft. 

78. 

Burglar  Alarms, 

BE-ISSUE. 

L.  J.  Warden  and  E.  H.  Space, 

ft. 

1. 

Improvement  in  Planing  Machines, 

SE8IOS8. 

Charles  A.  Spring  and  Peter  Boon, 

174 

1. 

2. 

For  Stoves, 
do.. 

>  J.  G.  Abbott  and  A.  Lawrence, 

174 

3. 

do.,        •                • 

Sandford  Burnam,  .                         • 

ft. 

4. 

Spoons, 

Henry  Hebbard  and  John  Polhamus, 

ft. 

6. 

—  Stoves, 

,        William  Savery,     . 

ft. 

6. 

J.  Harvey  Couklin, 

ft. 

7. 

do.,        •                 •                 ( 

J.  Wager,  D.  Pratt,  and  V.  Ririimond, 

175 

8. 

—  Floor  Oil  Cloth, 

J.  Patterson,  ass'd  to  James  Allen, 

ft. 

9. 

Coal  Stoves, 

J.  Burgess,  asM  to  Geer,  C hafiee  &  Co.,    ib. 

February,  1862. 

1. 

Improvement  in  Hemp  Brakes, 

Lewis  8.  Chichester,                       • 

175 

2. 

Grass  Burners, 

John  A.  Craig, 

ft. 

8. 

Planing  Machines,  • 

John  Cumberland, .                        • 

ft. 

4. 

Street  Sewer,  . 

WUlard  Day, 

176 

6. 

Door  Spring, 

H.  Hochstrasser  and  A.  MuMon,   • 

ft. 

6. 

Gas  Purifying  Apparatus, 

Abram  Longbottom, 

ik 

7.. 

— —  Valves  for  Engines, 

Ephraim  Morris,     . 

ft. 

8. 

Axletree  Arms, 

David  Phillips, 

ft. 

9.- 

Franz  Reitsch, 

ft. 

Index. 
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ppovement  in  Ships'  Blocks, 

—  Gear  of  Railroad  Car, 

—  Gear  of  Carriages, 

—  Steeriog  Apparatus,  • 

—  Bridges,  •  • 

—  Shoe  Brushes, 

—  Watch  Chain  Swivels,    . 

—  Hose  Coupling, 

*  Horse  Power,  • 

—  Grinding  Quartz,    . 

—  Preventing  Collisions  on  Railroai 

—  Grain  Harvesters,   .  • 

—  Shovel  Ploughs, 

—  Railroad  Switches, 

—  Portable  Shower  Bath,    . 

—  Grain  Harvesters,    . 

—  Measuring  Flow  of  Gas, 

—  Governors, 

—  Quartz  Crusher, 

—  Seed  Planters, 

—  Dissolving  Gold, 

—  Railroad  Car  Brakes, 

—  Excavating  and  Dredging, 

—  Furnace  Grate  Bars, 

—  Pumps, 

—  Blasting  Rocks, 

—  Fences, 

—  Railroad  Gates, 

—  Making  Chains, 

—  Bran  Dusters, 

—  Bran  Dusters, 

—  Stop  Motion  of  Looms, 

—  Meter  for  Steam  Boilers, 

—  Steam  Boilers, 

—  Grain  and  Grass  Harvesters, 

—  Grain  Threshers, 

—  Banding  Pullies,    . 

—  Capstans, 

—  Rotary  Cultivators, 

—  Weighing  Machines, 
-•Spoons  for  Medicine, 

—  Knitting  Machines, 

—  Cast  Iron  Car  Wheels, 

—  Eccentric  Valve  Motion, 

—  Straw  Cutters, 

—  Horse  Powers, 

—  Making  Ink, 

—  Manu&cture  of  Zinc  White, 

—  Saw  Mills, 
-.  Water  Wheels, 
.Gat  Oflf, 

—  Boring  Hubs  for  Boxes,  • 
•»Gan  for  Extingmishing  Fires^ 
»  Cleaning  and  Weighing  Grain, 
-»-Grain  Diyers,  • 
-» Floating  Docks, 
»  Lightening  Vesaels, 

Bssicirs. 
Mtnlel  Gfmttf  ud  SomnMr  Pieee»' 

Do.  Do. 

Gnte  FnnMif 

Do. 

•  Hair  Comba, 


W.  &  S.  G.  Coleman, 

171 

Henry  Davis, 

ib. 

Charles  F.  Verleger, 

ib. 

Norman  W.  W  heeler, 

ib. 

Ammi  White, 

ib. 

John  Jay  Adams,   . 

242 

Samuel  Y.  D.  Arrowsmith, 

243 

Albigenoe  W.  Carey, 

ib. 

M.  H.  Cornell,                    • 

ib. 

Smith  Cram, 

ib. 

Thomas  A.  Daviea,* 

244 

Byron  Densmore,   . 

ib. 

James  H.  Forman, 

ib. 

Amos  Hodge, 

ib. 

Ferdinand  Holm, 

ib. 

William  F.  Ketchnm, 

245 

William  B.  Leonard, 

ib. 

Ephraim  Morris,    . 

ib. 

James  H.  Swett, 

ib. 

Edward  Wicks,      . 

ib. 

Charles  F.  Spieker, 

246 

B.  Holly,  as'r  to  Hewitt,  Latham  &Co^    ib. 

C.  Willey,  Jr^  as'r  to  Willey  &  Walker, 

ib. 

Francis  Armstrong, 

ib. 

Abel  Barker, 

ib. 

Edward  Callow,    . 

247 

John  Card, 

ib. 

Egbert  P.  Carter,   . 

ib. 

John  M.  Crawford^ 

ib. 

Lewis  Fagan, 

248 

Abel  HUdreth, 

ib. 

Lora  B.  Hoit, 

249 

William  H.  Lindsay, 

ib. 

James  MilhoUand, 

ib. 

Robert  T.  Osgood, 

ib. 

William  R.  Palmer, 

ib. 

Robert  W.  Parker, 

250 

Petar  Roberts, 

ib. 

Pleasant  E.  Royse, 

ib. 

W.  &  T.  Schncbly, 

ib. 

J.  C.  Taylor, 

251 

Timothy  Bailey, 

ib. 

A.  G.  Bristol  and  J.  C  Jackson, 

ib. 

John  J.  G.  Collins, 

ib. 

Absalom  B.  Earle, 

ib. 

Horace  L.  Emery,  • 

252 

Alexander  Harrisont 

ib. 

Samuel  T.  Jones,   . 

ib. 

Oliver  B.  Judd, 

ib. 

J.  B.  Nott  &  W.  S.  Ktlly, 

ib. 

Frederick  E.  Seckds, 

253 

Henry  Sidle, 

ib. 

Hiram  Strait, 

ib. 

Thomas  T.  Strode* 

ib. 

T.  E.  Weed, 

254 

Orrillos  T.  WUliams, 

ib. 

OrriUos  T.  Williamih 

ib. 

Jamea  L.  Jackson,              • 

264 

Jamaa  Shields,                   • 

25S 

w 
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6. 

For  Stoves, 

C.  Harris  &  P.  W.  Zo 

iner,          • 

U5 

7. 

Lady's  Hair  Combs, 

J.  Blackman  6l  C.  Skiilmore, 

ib. 

8. 

Grate  Frame  and  Summer  Piece, 

James  L.  Jackson,  • 

« 

ib. 

9. 

—  ytovcs, 

James  LefTel, 

• 

ib. 

10. 

Parlor  Stoves,    . 

Vedder  6l  Sanderson,  assigned  to  Wi^ 

ren,  Swetland  dc  Littk, 

ib. 

March,  1852. 

1. 

[mprovement  in  Life  Preservers, 

Stephen  Albro, 

398 

2. 

Steam  Boilers, 

William  Bamhill,  • 

ib. 

3. 

Grain  Dryers,  . 

Henry  G.  Bulkley, 

ib. 

4. 

Omnibus  Kegiatcrs, 

F.  0.  Deschamps, 

ib. 

6.. 

Chairs, 

George  O.  Donncll, 

9). 

6. 

Cast  Iron  Car  Wheels, 

Orson  Moulton, 

299 

7. 

Knitting  Looms, 

William  Heneon,    • 

ib. 

8.. 

Cotton  Presses, 

Lewis  Lewis, 

ib. 

9. 

Trunk  Lock  Plates, 

Conrad  Liehrich,     • 

ib. 

10. 

Blasting  Rocks  under  water,  . 

Benjamin  Maillefert, 

ib. 

11. 

Cast  Iron  Car  Wheels,   . 

Hiram  W.  Moore,  . 

ib. 

12. 

PrinUng  Floor  Cloths, 

Simeon  Savage, 

300 

13. 

Horse  Power,  . 

Theodore  Sharp,     • 

ib. 

14. 

Bridging  Navigable  Streams,  . 

Benjamin  F.  Lee, 

ib. 

16.. 

Friction  Clutches, 

Girard  Sickels, 

ib. 

16. 

Suspenders  for  Garments, 

Harris  H.  Tinker, 

ib. 

17.- 

Brick  Machines, 

Samuel  L.  Speiaseggcr, 

901 

18.. 

Camphiue  Lamps,  . 

Isaac  Van  Bunschoten, 

ib. 

19.. 

Variation  Compasses, 

J.  R.  St.  John,  ass'd  to  St.  John  Compasi 

\ 

dD  Log  Co. 

ib. 

20.- 

Flour  Bolts, 

Samuel  Cook, 

ft. 

21.- 

Water  Gauge  of  Boilers,  Ac, 

Benjamin  Crawford, 

ib. 

22.. 

Corn  Shcllers, 

William  Linsley,    . 

90S 

23.. 

Canal  Lock  Gates, 

Charles  Ncer, 

. 

9). 

24.. 

Seed  Planters, 

Ira  Reynolds,          • 

& 

25.- 

Hay  Rakes,     . 

Jay  S.  Sturges, 

ib. 

26.- 

Melodcons, 

A.  L.  Swan, 

303 

27.. 

Iron  Fences,    . 

John  B.  Wickersham, 

3). 

28.- 

Ploughs, 

Joshua  Woodward, 

ib. 

29.- 

Door  Knobs,    . 

B.  Nott,  ass'd  to  J.  P.  Pepper, 

ib. 

30.- 

Double  Plane  Irons, 

Fordyce  Beals, 

• 
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Tn  MktalUc  Constructions.    By  W.  Fairbairn,  C.  E.,  F.  R.  S."^ 

[Paper  read  at  the  Mechanics'  Institation,  Manchester.] 

is  nearly  half  a  century  since  I  first  became  acquainted  with  the 
leering  profession,  and  at  that  time  the  greater  part  of  our  mechanical 
itions  were  done  by  hand.  On  my  first  entrance  into  Manchester, 
were  no  self-acting  tools;  and  the  whole  stock  of  an  engineering 
idune  establishment  might  be  summed  up  in  a  few  ill-constructed 
ly  a  few  drills  and  boring  machines  of  rude  construction.  Now 
tare  any  of  the  present  works  with  what  they  were  in  those  days,  and 
vin  find  a  revolution  of  so  extraordinary  a  character  as  to  appear 
>8e  unacquainted  with  the  subject,  scarcely  entitled  to  credit.  The 
n  thus  effected,  aud  the  improvements  mtrodyced  into  our  con- 
xre  machinery,  are  of  the  highest  importance;  and  it  gires  me  plea- 
to  add,  that  they  chiefly  belong  to  Manchester,  are  of  Manchester 
th,  and  from  Manchester  they  have  had  their  origin.  It  may  be  ih- 
iog  to  know  something  of  the  art  of  tool-making,  and  of  the  dis- 
jes  and  progress  of  machines,  which  hare  contributed  so  largely  to 
ply  the  manufactures,  as  well  as  the  construction  of  other  machmes 
syed  in  practical  mechanics.  In  Manchester,  the  art  of  calico  print- 
ras  in  its  infancy  forty  years  ago;  the  flat  press,  and  one,  or  at  most, 
K>Iored  machines  were  all  that  were  in  use;  the  number  of  those 
inea  is  now  greatly  multiplied,  and  I  believe  some  of  them  are  ca- 
af  printing  eight  colors  at  once;  and  the  arts  of  bleaching,  dyeing, 
inisbing,  hare  undergone  equsd  extension  and  improvement.  In 
tanufacture  of  steam  engines  there  were  only  three  or  four  establish* 
I  fliat  eodd  make  fbem,  and  those  were  Boulton  and  Watt,  of  Soho; 
lOj  Murray,  and  Wood,  of  Leeds;  and  Messrs.  Sherratts,  of  this 
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town.     The  engines  of  that  day  ranged  from  3  up  to  50,  or  at  most,  T^ 
horses'  power;  now  they  are  made  as  high  as  500,  or  in  pairs  from  lOO* 
to  1200  horse.  An  order  for  a  single  engine  at  that  time  was  considers^ 
a  great  work,  and  frequently  took  ten  or  twelve  months  to  execute;  no 
they  are  made  by  dozens,  and  that  with  a  degree  of  dispatch  as  to  re 
der  it  no  uncommon  occurrence  to  see  five  or  six  engines  of  considerab  1< 
power  leave  a  single  establishment  in  a  month.     In  machine  making,  tkiMc 
same  powers  of  production  are  apparent.     In  this  department  we  firsci 
the  same  activity,  the  same  certainty  of  action,  and  greatly  increased  pro- 
duction in  the  manufacture  of  the  smaller  machines,  than  can  possibij^ 
be  attained  in  the  larger  and  heavier  description  of  work.     The  self-acting 
turning,  planing,  grooving  and  slotting  machines  have  aiTorded  so  maci:^ 
accuracy  and  facility  for  construction  as  enable  the  mechanical  practi — 
tioner  to  turn,  bore,  and  shape,  with  a  degree  of  certainty  almost  amounti/}^ 
to  mathematical  precision.    The  mechanical  operations  of  the  present  da 
could  not  have  been  accomplished  at  any  cost  thirty  years  ago,  and  via 
was  considered  impossible  at  that  time,  is  now  performed  with  a  degn 
of  intelligence  and  exactitude  that  never  fail  to  accomplish  the  end  i 
view,  and  reduce  the  most  obdurate  mass  to  the  required  consistency,  i 
all  those  forms  so  strikingly  exemplified  in  the  workshops  of  engbeei 
and  machinists.     To  the  intelligent  and  observant  stranger  who  visii 
these  establishments,  the  first  thing  that  strikes  his  attention  is  the  id( 
chanism  of  the  self-acting  tools;  the  ease  with  which  they  cut  the  hardesC^ 
iron  and  steel,  and  the  mathematical  accuracy  with  which  all  the  parts  o^ 
a  machine  are  brought  into  shape.   When  these  implements  are  carefully 
examined,  it  ceases  to  be  a  wonder  that  our  steam  engines  and  machined 
are  so  beautifully  and  correctly  executed.  We  perceive  the  most  curious 
and  ingenious  contrivances  adapted  to  every  purpose,  and  machioerjT 
which  only  required  the  attendance  of  a  boy  to  supply  the  material  and 
to  apply  the  power,  w*hich  is  always  at  hand.    This  subject  is  an  art— I 
would  call  it  a  science — which  has  occupied  the  attention  of  the  ffreatesC 
men  from  the  days  of  Newton  and  Galileo,  down  to  those  of  Watt  and 
Smeaton,  and  it  now  receives  attentive  consideration  from  some  of  the 
ablest  and  most  distinguished  men  of  the  present  time.     And  of  these  I 
may  instance  Poncelet,  Morni,  Humboldt,  Brewster,  Babbage,  Dr.  Robi- 
son  (of  Armagh),  Willis,  and  many  others,  to  show  the  interest  that  is 
taken  by  these  great  men  with  the  advancement  of  mechanical  science. 
It  must  appear  obvious  to  those  who  have  studied  and  watched  the  un- 
wearied invention  and  continued  advancement  which  have  signalized  the 
exertions  of  our  engineering  and  mechanical  industry,  that  neither  diffi- 
culties nor  danger,  however  formidable,  can  stand  against  the  indomita- 
ble spirit,  skill,  and  perseverance  of  the  English  engineer;  nor  will  it  be 
denied,  that  the  ingenuity  and  never-failing  resources  of  our  mechanical 
population  are  not  onl^  the  sinews  of  our  manufactures,  railways,  and 
steamboats,  but  the  pnde  and  glory  of  our  country.    A  great  ded  bss 
been  done,  but  a  great  deal  more  may  yet  be  accomplished,  if  by  suitable 
instruction  we  carefully  store  the  mmds  of  our  foremen  and  operatiTts 
with  useful  knowledge,  and  afford  them  those  opportunities  essential  to 
its  acquisition.  We  must  try  to  unite  theory  with  practice,  and  bring  tk 
philosopher  into  close  contacl  m\):i  VVi^  Y^cX^<(rdl  mechanic.  We  most  tiy 
to  remove  prejudices,  and  lo  euco\a^%<&  ^  «ovxtA^\  «<)^^\&.  ^ 
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in  the  manufactures,  design,  and  projects  of  the  useful  arts.  When  this  is 
accomplished,  we  shall  no  longer  witness  abortions  in  construction,  but  a 
carefully,  well  digested  system  of  operations  founded  on  the  unerring 
la^ws  of  physical  truth. 

To  the  student  in  architecture,  engineering,  and  building,  there  is 
scarcely  any  acquirement  more  essential  to  professional  success  than  a 
knowledge  of  the  properties  of  materials  which  are  used  in  construction. 
It  is  more  important  than  either  skill  in  design  or  correctness  of  propor- 
tion, whatever  the  character  of  the  structure — be  it  a  house,  a  ship,  a  bridge, 
or  a  machine.  Before  we  enter  upon  its  construction,  and  before  we  can 
attain  a  due  and  correct  proportion  of  the  parts,  we  must,  as  a  preliminary 
inquiry,  make  ourselves  acquainted  with  the  material  of  which  it  is  com- 
posed. We  must  study  this  material's  powers  of  resistance  when  exposed 
to  the  varied  strains  of  tension,  torsion,  and  compression.  We  must  know 
something  of  its  elasticity  and  its  powers  of  restoration  under  the  strains 
and  changes  to  which  it  may  be  subjected;  and  we  must  then  apply  that 
knowledge  by  distributing  it  in  such  form  and  quality  as  will  best  meet 
^c  requirements  of  the  case,  and  without  incurring  the  charge  of  an  un- 
J^^cessary  or  wasteful  expenditure.  All  this  knowledge  appears  to  me  to 
^^  indispensable,  before  we  can  attain  anything  like  perfection  in  the  art 
^f  construction;  and  no  professor  of  the  useful  arts,  whether  he  be  an 
^^chitect,  ens^neer,  or  builder,  can  ever  lay  claim  to  sound  principles  of 
^instruction,  unless  he  is  acquainted  with  the  natural  properties  of  the 
J^aterial  with  which  he  deals.  I  shall,  therefore,  lay  before  you,  in  a  tabu- 
'^^ted  form,  a  short  summary  of  experimental  facts,  which  you  will,  I 
^^ink,  find  of  some  importance  in  their  bearing  upon  the  particular  con- 
struction to  which  I  allude. 

Resisting  Powers  of  Cast  Iron. — From  a  number  of  carefully  conducted 
Experiments  on  cast  iron,  I  have  selected  the  following  results.  They  are 
the  highest  in  the  order  of  their  powers  of  resistance  to  a  transverse  strain, 
^nd  as  in  each  instance  the  bar  is  reduced  to  exactly  one  inch  square,  the 
results  may  fairly  be  estimated  as  a  criterion  of  the  resisting  powers  of  the 
different  irons  of  Great  Britain: — 

Trannerft  Strength  of  Cast  Iron  BarSy  1  inch  square,  4  JJ.  6  iti.  between  the  Supports 

Breaking  I)eflcxion  Power  to 

Xame  and  No.  of  Iron.  weight  in  resist 


in  lbs. 

inches. 

Impact 

js  ^Ponkey, 

3C 

581 

1-747 

992 

■f  <  Beaufort, 

3H 

617 

1-599 

807 

^  (  Beaufort, 

3  C 

448 

1  726 

747 

Mean, 

515 

1-6'n 

848-6 

^  (  Low  Moor, 

2C 

472 

1-852 

855 

.2  J  Butterley, 

H 

602 

1-815 

699 

1i  Eltcar, 

2C 

427 

2-224 

992 

K  I^OidPark, 

2  C 

485 

1-021 

718 

Mean, 

471 

1-778 

863-5 

• 

'  Muirkirk, 

1  C 

418 

1.570 

656 

■s 

Carron, 

3C        • 

443 

1-336 

693 

1" 

Monkland, 

2H 

403 

1-762 

709 

^Gartsherric, 

3H 

447 

1-557 

998 

Mean, 

428 

1-556 

739 

The  letters  C  signify  cold  blast;  H,  hot  bVafil. 

Fft}aj  the  above,  it  will  be  perceived  that  the  average  Vi^tiSNex^^Vcw!^^ 
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of  eleven  specimens  of  English,  Welsh,  and  Scotch  iron  is  471  lbs.  on 
1  inch  square  bars,  4  ft.  6  in.  between  the  supports.  These  again,  gi?e 
a  mean  deflexion  of  1*675  inches,  and  a  power  to  resist  impact  of  §17. 
Similar  irons  will  resist  a  tensile  strain  and  a  crushing  force  per  square 
inch  as  follows: — 

Experimental  result  a  to  determine  the  ultimate  Powerg  of  Resistance  to  a  Tensile  and 

Crushing  Strain;  Specimens  each  1}  inch  high. 


Tensile 

Crashing 

Ratio  of 

Description  of  Iron. 

strength  per  sq. 

strength  per  sq. 

Tension  to 

in.  of  section. 

in.  of  section. 

Compression 

liOw  Moor,    No.  2 

6*901  tons. 

41-219  tons. 

1  :  5-973 

Clyde,            No.  t 

7-949 

45-549 

1  :  2-729 

Bienarvon,     No.  S 

7-466 

45-717 

]   :  6-123 

Brymbo,        No.  3 

6-923 

34-356 

1  :  4-963 

Mean, 

7-309 

41-710 

1  :  5-707 

In  the  foregoing  experiments,  the  Clyde  and  Blenarvon  indicate  the 
greatest  powers  of  resistance,  either  as  regards  a  tensile  or  a  cnishing 
strain. 

In  addition  to  the  irons  given  above,  which  are  those  in  common  use, 
Mr.  Stirlincr's  mixed  or  toughened  iron  exhibits  considerably  increased 
powers  of  resistance  to  every  description  of  strain  when  compared  vith 
the  unmixed  irons.     Mr.  Stirling  has  patented  a  process  for  mixing  a 
certain  portion  of  malleable  with  cast  iron,  and  when  carefully  fused  in 
the  crucible,  the  product  is  equal  to  resist  a  tensile  strain  of  nearly  11 
tons  per  square  inch,  and  a  compressive  one  of  upwards  of  60  tons,  the 
specimens  being  1^  inch  long  and  1  inch  square.    This  mixture,  \vhen 
judiciously  managed  and  duly  proportioned,  increases  the  strength  about 
one-third  above  that  of  ordinary  cast  iron.    As  the  strength  of  wrought 
iron  is  not  only  a  subject  of  great  interest  at  the  present  moment,  but  is 
likely  to  become  more  so  every  year,  I  shall  have  to  trespass  longer  upon 
your  attention  than  mav  be  agreeable.    It  is,  however,  imperative  that  I 
should  do  so,  as  I  shall  have  occasion  before  the  close  of  my  remarks, 
to  refer  to  facts,  and  to  deduce  therefrom  conclusions  for  the  elucidation 
and  illustration  of  my  subject.     The  importance  of  an  inquiry  into  the 
art  of  ship  building  will  be  appreciated  by  you  all,  and  when  you  bring 
to  mind  the  dreadful  casualties  of  navigation — the  hardships  of  shipwreck, 
and  the  horrors  of  fire — you  will  admit  the  vast  importance  of  selecting 
the  strongest  and  safest  materials  for  the  construction  of  our  ships.    It  is 
chiefly  for  this  reason  that  I  have  selected  this  subject,  and  ventured  to 
impose  upon  your  attention  a  few  dry  figures,  in  order  that  you  might 
become  acquainted,  first  of  all,  with  the  strength  and  natural  properties 
of  the  materials  of  which  ships  are  ordinarily  composed,  and  attach  due 
weight  to  their  judicious  application  and  distribution  in  the  attainment  of 
a  powerful,  buoyant,  and  durable  structure.     I  would  not  have  ventured 
upon  this  critical  and  difficult  subject  without  some  practical  experience, 
but  having  taken  an  active  part,  as  well  as  a  deep  interest,  in  the  eariiest 
stages  of  the  application  of  iron  as  a  material  for  ship  building,  and 
having  until  the  last  two  years  been  extensively  engaged  as  a  practical 
builder,  I  am  perhaps  the  better  able  to  oiTer  a  few  suggestions  on  the  ad* 
raatages  and  superiority  of  iron  in  our  war,  as  well  as  in  our  mercantile 
jnarine.    It  is  well  known  lo  \he  ipxiWxc  ^^XVVi^  \ivr^l  department  of  tie 
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government  abandoned,  a  few  years  back,  (I  think  improperly  so,)  the 
construction  of  iron  vessels  as  ships  of  war.  The  Admiralty,  in  my 
opinion,  arrived  at  a  very  hasty  conclusion  in  condemn'mg  the  use  of  iron, 
after  the  very  limited  number  of  experiments  which  had  been  tried  upon 
iron  targets  and  old  iron  vessels  as  to  the  effects  of  shot.  At  several  of  these 
experiments  I  was  requested  to  be  present,  and  although  the  results  were 
certainly  unexpected,  and  perhaps  discouraging,  yet  they  did  not,  in  my 
opinion,  justify  the  abandonment  of  a  material  not  only  the  strongest  and 
lightest  for  such  a  purpose,  but  offering  infinite  security  under  all  ordi- 
nary and  many  extraordinary  circumstances.  Even  in  war  steamers 
when  in  action  the  chances  are  in  favor  of  the  iron  ship,  as  it  is  not  only 
secure  from  fire,  but  is  much  stronger,  and  will  sustain  more  strain  when 
assailed  by  storms  and  hurricanes.  Steamers  can  back  out  of  difficulties 
and  dangers,  when  sailing  vessels  must  remain  exposed;  they  can  assail 
the  enemy  at  a  great  distance,  and  take  up  any  position  they  choose;  and 
with  their  great  guns  and  long  range  inflict  severe  punishment,  and  do 
great  execution  without  receiving  a  single  shot.  Speed  being  thus  ad- 
mitted to  be  an  important  element  in  our  war  marine,  the  iron  ship,  from 
its  lightness  and  buoyancy,  has  another  evident  advantage  over  the  wooden 
one,  as  an  equal  amount  of  power  will  propel  it  faster  through  the  water. 
In  the  event  of  a  war,  the  steam  marine  of  this  country  should  have  great 
command  of  power,  to  enable  the  ship  to  manoeuvre  at  sea  with  almost 
the  same  geometrical  precision  as  a  squadron  of  horse  on  parade.  They 
should  have  the  power  to  advance  and  retreat  as  circumstances  may 
require,  and  the  new  system  of  tactics  which  eventually  must  come 
into  operation,  should  inspire  confidence  in  the  crew  as  well  as  the 
commander,  that  the  iron  steamer  is  not  onlv  formidable  but  safe,  as 
embodying  all  the  elements  of  offensive  and  defensive  warfare.  In 
our  mercantile  marine  ^ve  are  progressing  with  better  prospects  and 
greater  certainty;  but  the  decision  of  the  Admiralty  to  limit  the  construc- 
tion of  iron  vessels  in  the  mail  and  packet  service  is,  according  to  my 
Tiews,  uncalled  for,  and,  to  say  the  least  of  it,  inconsiderate.  I  trust  the 
lords  commissioners  of  the  Admiralty  will  see  the  necessity,  the  absolute 
importance,  of  rescinding  that  order,  and  that  we  shall  not  only  witness 
the  introduction  of  iron  for  that  service,,  but  more  particularly  when  steam 
power  is  employed  in  all  and  in  every  condition  of  an  ettective  and  a 
safe  marine. 

(To  be  continued.) 

ne  Economy  ofRailwaySy  as  a  Means  of  Transit^  comprising  the  Classic 

^fication  of  the  Traffic^  in  Relation  to  the  most  appropriate  Speeds  for  the 

Conveyance  <f  Passengers  and  Merchandise.     By  Mr.  Braituwaite 
Poole.* 

After  referring  to  the  influence  which  cheap  and  rapid  communications 
had  on  flie  prosperity  of  a  nation,  the  author  alluded  to  the  me  of  the  rail* 
iray  system  in  this  country,  expressing  the  belief  that  it  would  have  been 
Boonomical  and  wise,  if  the  legislature  bad  in  the  first  instance  determined 
flie  lines  on  which  the  system  of  railways  should  have  been  coostcufitfid 

*  From  the  London  Atheneum,  April,  195%. 
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throughout  the  kingdom,  so  as  to  have  avoided  the  present  ruinous  con 
petition.  The  passenger  traffic  now  exceeded,  annually,  four  times  tt 
entire  population*  of  Great  Britain,  and  was  conveyed  at  three  times  tl 
speed  and  one-third  the  fares  formerly  charged  by  the  old  stage  or  ma 
coaches,  whilst  the  cost  of  conveyance  of  merchandise,  minerals,  an 
agricultural  produce,  had  been  reduced  50  per  cent.,  as  compared  wit 
the  rates  charged  on  canals  and  turnpike  roads  fifteen  years  ago.  Tl 
ordinary  fares  for  passengers  ranged  from  twopence  three  farthings  to 
half  penny  per  mile,  and  for  merchandise  from  one  penny  to  sixpence  p< 
ton  per  mile.  The  author  then  proceeded  to  consider  the  economy  whic 
<night  be  introduced  into  the  working  of  railways,  and  divided  the  sul 
ject  into  sixteen  different  heads,  each  of  which  referred  to  some  particuh 
point  where  it  was  thought  a  reduction  of  expenses  might  be  made.  Tl 
principal  point  advanced  was,  the  amalgao^ating,  or  working,  of  all  tl 
railways  in  four  great  divisions,  and  insuring  unity  of  management  i 
every  department,  in  the  maintenance  of  the  permanent  way,  and  of  tl 
Tolling  stock,  as  well  as  in  their  manufacture — several  improvements  i 
the  construction  of  the  wagons  being  suggested.  If  a  general  classific 
tion  of  trains  were  arranged  throughout  the  kingdom,  separating  eaf 
class,  and  running  them  at  different  speeds  whenever  practicable,  it  wi 
thought  that  it  would  be  conducive  to  the  interest  of  all  parties,  as  it  wi 
urged  to  be  a  manifest  injustice  towards  those  who  paid  the  highest  far 
to  find  third-class  passengers  arriving  at  the  same  time  with  them.  Pun 
tuality  and  regularity  required  to  be  strictly  attended  to  for  the  maiut 
nance  of  a  cextain  definite  speed.  Numerous  instances  were  adduced 
show  the  vast  advantages  and  economy  of  the  railway  system,  witbo' 
which  the  penny  postage  could  not  have  been  achieved,  or  the  Gre 
Exhibition  rendered  available  to  the  multitude;  the  produce  of  the  lac 
and  sea,  in  vegetables,  fruit,  meat,  fish,  all  provisions  and  fuel,  woul 
have  remained  as  limited  in  consumption  as  heretofore;  and  the  po4 
man's  fireside  in  the  rural  districts  would  never  have  been  warmed  b 
coal,— Proc.  Insi.  Civ.  Eng.^  Jpfil20j  1852. 


Cost  of  Locomotive  Power  on  the  Caledonian  Railway* 

During  the  last  half  year,  the  locomotive  power  on  the  Caledonia] 
Railway  has  cost,  for  passenger  trains,  6'66d.  per  mile;  for  goods  trains 
9-47d.;  and  for  mineral  trains,  7*20d.;  the  average  being  7"61d.  per  roil 
run,  against  8*47d.  during  the  preceding  half  year.  The  expense  of  loco 
motive  power  and  carrias^e  stock  averages  9'78  per  mile,  against  lO'SOd 
f  t  the  corresponding  period  of  the  preceding  year.  The  number  of  mile 
run  with  passenger  trains  amounts  to  473,691;  with  goods,  296,232;  an* 
"With  minerals,  251,499;  total,  1,021,422  miles.  The  number  of  miles  m 
by  pilot  engines  was  95,352.  The  average  number  of  engines  in  workin 
•order  during  the  half  year  is  107,  and  under  repair  17.  The  averag 
number  of  carriages  in  passenger  trains  7,  and  of  wagons  in  goods  tndo 
24*47.  The  working  stock  consists  of  73  passenger  engines,  51  good 
engines^  58  first  class  carrihges,  76  second  class,  108  third  class,  19  con 

*  From  the  London  iSticiic^  'NleduuDivc^ «  ^oxitgaSi^'VI'k^  ,  V%C{1« 
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posite,  2  saloons,  6  post  offices,  18  luggage  vans,  15  carriage  trucks,  15 
horse  boxes,  17  brealc  wagons,  900  ordinary  wagons,  52  coke,  20  cover- 
ed, and  152  cattle  wagons,  10  fish  vans,  10  sheep  wagons,  3200  mineral 
wagons,  and  2  ale  wagons. 


AMERICAN    PATENTS. 


^^i   of  American  PatenU  which  issued  from  May  4th  to  June  1st,  1862,  (inclu- 
^*re,^  with  Exemplifications  by  Ghablxs  M.  Kkller,  iate  Chief  Examiner  of 
I^atents  in  the  U.  S.  Patent  Office. 

^  -    Por  an  Improvement  in  Rock  Drills;  William  F.  Ash,  Springfield,  Ohio,  May  4. 

Olaim. — <*HaTing  thus  fully  described  the  construction  of  my  machine,  what  1  claim 
herein  as  my  invention  is,  in  combination  with  the  cam  wheel  and  guide,  the  hanging  of 
^  *^e  lever,  by  which  the  drill  is  raised,  on  a  jointed  arm,  so  as  to  give  it  two  sets  of  motions, 
^^z:  up  and  down,  to  lower  and  raise  the  drill,  and  a  backward  and  forward  motion,  from 
^^^d  tovrards  the  cam  wheel,  to  operate  the  machine  without  noise  or  jar;  the  whole  being 
^'Tnmged  substantially  in  the  manner  and  for  the  purpose  specially  set  forth  and  described." 


^.  For  an  Improvement  in  Leather  Gaugtss  Lewis  W.  Beecher,  Avon,  New  York, 
May  4. 

Claim. — ''What  I  claim  as  my  invention  is,  the  wheel  with  its  inclined  planes  or  wedges, 
Arranged  so  as  to  act  upon  the  roller  frame,  substantially  in  the  manner  herein  set  forth." 


3.  For  an  Improvement  in  Potato  Washers f  Alonzo  Bentley,  Honesdale,  Pennsylvania, 
May  4. 

''The  nature  of  my  invention  consists  ia  the  employment  of  a  revolving  screen  con- 
centrically within  a  closed  cylinder;  the  shaft  of  the  former  running  threugh  tubular  pro- 
jections forming  the  bearings  of  the  latter;  the  potatoes  being  fed  within  the  revolving 
screen,  and  water  or  steam  supplied  as  requisite." 

Claim. — ''What  I  claim  as  my  invention  is,  the  seieen  and  cylinder  combined,  the 
screen  working  within  the  cylinder,  and  its  axis  or  shaft  working  within  or  through  the 
tubular  projections  or  bearings  of  the  same,  substantially  in  the  manner  and  for  the  pur^ 
poses  set  forth." 


4.  For  an  Improvement  in  Lever  Jacks;  Levis  H.  Davis,  Assignor  to  J.  A.  Dugdale, 
Kennett's  Square,  Pennsylvania,  May  4. 

Ckum^ — ^"What  I  claim  as  my  invention  is,  the  combination  of  lever,  die  lip,  and  the 
cleat  constructed  as  herein  set  forth,  with  the  dog  and  the  spring,  ae  as  to  act  together  in 
the  manner  and  for  the  purposes  herein  stated." 


&  For  an  Improvement  in  Ekctro-Magnetic  Alarm  Bells;  Moses  G.  Farmer,  8alem» 
Massachusetts,  May  4. 

^My  invention  consists  of  mechanism  of  peculiar  contraction,  which  is  put  in  oper»> 

tion  by  electro-magnetism,  and  so  combined  with  a  train  of  wheel  work,  cams,  spring. 

Weights,  and  a  hammer,  to  cause  successive  blows  to  be  struck  upon  a  bell,  any  required 

feomber  of  times;  the  main  feature  of  the  invention  consisting  in  this,  that  I  am  enabled^ 

by  its  use,  to  bring  into  aetion  any  desirable  amount  of  force,  either  of  gravity,  of  a  spring, 

of  ntirenls  of  air,  or  of  steam,  and  control  the  duration  of  the  same  by  the  electro-magnet." 

€!.'4ttm.'-^l  elaim  as  my  invention,  the  combination,  substantially  as  herein  set  forth,  of 

die  eieetnMnagnet  and  armature,  (or  its  electro-magnetic  eqaiTakntt'^  ^>^  XVia  li2A^% 

Wll,  or  spriflfv  and  tbe  detmitf,  mad  tht  Ji/Uog  cam,  or  ill  eq^ik«ta^  to  %ztiAf^  ^3d«1 
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vrhcn  the  ball  is  supported  by  the  armature,  a  slight  force,  only,  of  the  electro-magnet,  U 
required  to  trip  the  ball;  which  ball,  in  falling,  acquires  sufiicient  momentum  to  produce 
much  greater  mechanical  effects  than  the  magnet  alone;  the  velocity  of  the  ball,  in  falling, 
being  still  further  accelerated  by  the  force  of  a  spring  if  desired;  the  power  thus  obtained, 
I  UBc  in  the  manner  and  for  the  purpose  herein  described." 


6.  For  an  Improvement  in  Washing  Machines;  Christian  Hollingsworth,  Libertj, la^ 
diana,  May  4. 

*'The  feature  of  novelty  of  my  invention  consists  in  the  employment  of  balls  of  vooc_9 
or  other  substance  of  sufficient  hardness  and  buoyancy,  which,  floating  in  the  water,  ir3B 
contact  with  the  linen,  the  latter  being  worked  up  and  down,  Itetween  and  among  th^^^ 
balls,  is  subjected  to  a  constantly  varying  and  yielding  rubbing  pressure." 

Claim. — '^Having  thus  described  the  nature  of  my  invention,  what  I  claim  therein  ssm* 
new  is,  the  application,  substantially  as  described,  to  the  process  of  washing,  of  balU(^ 
wood,  or  other  buoyant  material,  in  connexion  with  a  reciprocating  frame,  or  equivaJei^ 
device,  by  means  of  which  a  rolling,  yielding,  or  evenly  pressing  surface  is  presented  t -^z 
the  clothes,  or  other  articles  to  be  washed/' 


7.  For  an  Improved  Adjustable   Wrench;    Andrew  Hotchktss,  Sharon,  Connccticn.^ 
May  4. 

Claim. — ^"What  I  claim  as  my  invention  is,  comitrvcting  the  collar  or  eye  of  tbc  inner 
jaw,  with  an  aperture  therein  of  greater  section  than  the  bar  on  which  it  slides,  in  com- 
bination with  the  spring  therein,  and  the  screw  thereto  attached;  the  whole  contracted 
and  operating  substautially  in  the  manner  and  for  the  purpose  herein  described/' 


8.  For  an  Improvement  in  Differential  iSafety  Valves;  John  M*Clintic,  PhOaiklplm, 
Pennsylvania,  M&y  4.. 

Claim. — "Having  thus  fully  described  my  improved  safety  valve,  I  would  state  that  I 
do  not  claim  constructing  a  valve  that  fihall  act  upon  the  difibrential  principle,  or  one 
which  will  not  admit  of  the  application  of  external  weight  or  pressure;  but  what  F  do 
claim  as  new  is,  the  peculiar  arrangement  and  combination  of  the  hollow  cylinder  box,  D, 
sliding  in  ca«e  A,  wiih  the  conical  valve,  sind  tubular  valve  rod,  and  escape  pipe,  con- 
structed and  operaiing  substantially  as  in  the  manner  and  for  the  purpose  herein  fully  set 
forth." 


9.  For  an  Improvement  in  Railroad  Car  Brakes;  Thomas  G.  McLaughlin,  Kenaing- 
ton,.  Pennsylvania,  May  4. 

Claim, — "What  I  claim  as  my  invention  is,  the  employment  of  the  radial  btr^  tun- 
ing loosely  on  the  brake  lever  shafl  of  the  tender  or  forward  car,  and  spring,  for  enabUng 
the  brakesman  to  operate  the  brake  of  the  tender  or  forward  car  on  which  he  is  ttatioiMd, 
without  altering  the  position  of  the  radial  bar  after  being  set,  ts  described." 


10.  Fbr  tn  Improved  Anvil;  Chai1e»  Peters,  Trentony  New  Jersey,  and  William  Fetter, 
Bucks  County,  Pennsylvania. 

Claim. — "What  we  claim  as  our  invention  is,  a  cavity  in  the  body  of  anvils,  for  the 
purpose  of  cooling  the  same,  by  the  introduction  of  water  or  other  fluid  into  the  saal 
cavity,  wliile  the  faces  ofthe  said  anvils  are  undergoing  the  process  of  tcmperiog .** 


11.  Tot  Improved  Michinery  for  Gtinding  Conical  Edged  Kn%ve$;  James  Ito.Pliaip' 
ton,  Westfield,  Massachusetts,  May  4. 

Claim, — ^'Having  thus  fully  described  the  nature,  construction,  and  opcmtioasf  af 

invention,  I  will  now  state  what  I  claim  as  new  therein;.  I  claim,  Ist,  the  eomfainatiDB  d 

the  ciinred  way  and  table  thereon,  provided  with-  appropriate  antomatic  contrifaacw  ^ 

tntteniDg  the  latter  along  the  former,  with  the  carriage  on  whicii  th^  are  bdlli  tiqppsM 

Mad  which  ie  provided  with  mns  and  ecxeiva,  ot  \^\x  t^Walents,  to  a^jnel  Mid  anap 

iOLMnjr  legnizvd  angb  with  th«  horaon^  in  \)cub  YKc^^«i^^Rt«i^%^l  ^mo&iiL 
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"I  claim,  2d,  •perating  the  feed  modon,  or  the  motion  for  carrying  the  edge  of  the 
knife  acrois  the  periphery  of  the  stone,  by  means  of  a  roller  bearing  on  the  perif^ry  of 
the  stone,  in  the  manner  and  for  the  purposes  herein  fully  set  forth. 

"I  claim,  3d,  connecting  the  carriage  and  the  table  which  carry  the  knife,  with  the  roller 
receiving  motion  from  the  stone,  by  means  ef  the  combination  of  mechanism,  substantially 
as  herein  described,  by  which  the  motion  of  the  roller  towards  the  axis  of  the  stone,  con- 
sequent upon  the  wear  of  the  stone,  will  cause  the  knife  or  knives  being  ground,  to  fol- 
low the  periphery  of  the  stone,  and  thereby  compensate  for  its  wear,  and  preserve  the  re- 
qtiired  form  of  the  edge  or  edges  of  the  knives,  viz:  that  of  an  arc  of  a  circle,  as  herein 
fully  set  forth." 


13.  For  an  Improvement  tn  Churning  Machines/   Gelston  8anford,  Ellenville,  New 
York,  Assignor  to  George  A.  Meacham,  Enfield,  Connecticut,  May  4. 

Claim, — ^"Having  thus  fully  described  my  invention,  what  I  claim  therein  as  new  is, 
the  arrangement  of  dogs  or  pawls,  J  J^,  and  pin  A,  with  wedges  K,  L,  for  the  purpose  of 
^ppiHg  each  other." 


1 3.  For  an  Improvement  in  Funnels g  Christen  Schneider,  Washington,  District  of 
Columbia,  May  4. 

Claim. — ''What  I  claim  as  my  invention  is,  the  measuring  funnel,  constructed  sub- 
stantially as  herein  set  forth,  with  an  interior  ventilating  tube,  to  admit  air  beneath  the 
^aiTe." 


1-4.  For  an  Improvement  in  Machinery  for  Grinding  or  Polishing  Saw  Blades,  etc.; 
William  Southwell,  Kensington,  Pennsylvania,  May  4. 

Claims — *'lst.  The  combination  of  two  grindstones,  or  their  equivalents,  revolving  in  the 
direction  herein  made  known,  for  the  purpose  of  grinding  or  polishing  two  sides  of  a  saw 
Or  other  article,  simultaneously,  with  a  reciprocating  frame,  or  its  equivalent,  for  the  pur- 
pose of  holding  the  article  being  ground  or  polished,  whereby  the  tendency  of  either  stone 
Xjo  move  the  article  is  counteracted  by  the  action  of  the  other  stone,  and  the  same  force 
i«  thereby  required  to  reciprocate  the  article  in  either  direction,  as  described. 

^2d,  The  combination  of  the  right  and  left  hand  screws,  carriers,  and  nuts  for  said  screws, 

movable  pedestals  or  boxes,  together  with  the  cross  shaft,  worms,  worm  wheels,  and  handles, 

aabstantially  set  forth,  for  the  purpose  of  moving  two  grindstones,  or  their  equivalents, 

simultaneously  against  opposite  sides  of  an  article  being  ground  or  polished  as  described. 

^'Sd.  I  do  not  claim  giving  an  automatic  traverse  motion  to  grindstones;  but  what  I  do 

daim  is,  the  arrangement  of  screws,  mitre  wheels,  handles,  eccentrics,  eccentric  boxes,  and 

XDorable  frame,  substantially  as  herein  described,  whereby  I  am  enabled,  at  any  time,  to 

move  the  grindstones,  or  their  equivalents,  entirely  across  the  machine,  for  the  purposes 

set  forth,  without  interfering  with  the  automatic  traversing  motion  which  is  given  to  the 

said  stones,  irrespective  of  their  precise  position  with  reference  to  either  saw  frame  or 

either  saw,  or  other  articles  fixed  in  said  frame. 

"4th,  The  arrangement  in  the  same  machine,  of  two  sets  of  reciprocating  frames,  either 
of  which  can  be  stopped  without  afiecting  the  other,  and  a  carriage,  whereby  the  grind- 
atones  can  be  caused  to  move  from  one  frame  to  the  other;  by  which  arrangement  one 
can  be  ground  or  polished,  while  another  is  being  adjusted  into  place." 


15.  For  an  Improvement  in  Lightning  Rods;  James  Spratt,  Cincinnati,  Ohio,  May  4. 

Claim* — "Having  thus  fully  described  the  nature  of  my  improvement,  what  I  claim 
therein  as  new  is,  the  formation  of  the  point  of  a  lightning  rod,  of  three  or  more  metals, 
encased  "one  within  another,  the  most  fusible  to  the  outside,  in  order  to  prevent  the  de- 
struction of  the  entire  point,  by  melting  from  an  overcharge  of  the  electric  fluid." 


16.  For  an  Improvement  in  Window-Blind  Machinery;  Daniel  H.  Thompson,  Spring- 
field, ^lassachusetts,  May  4. 

Claim* — ^Having  described  the  nature,  construction,  and  operation  of  my  invention,  I 
will  proceed  to  state  what  I  claim.    I  claim,  1st,  Hanging  the  auger  abaft  vol  v9im<^G)^Bi% 
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arms  or  gates  of  difTerent  lengths,  hung  on  centres,  said  centres  being  in  line,  so  thuby 
moving  the  said  swinging  arms  er  gates  nearer  to  or  further  from  a  position  al  right 
angles  to  the  line  in  which  the  centres  are  placed,  the  distance  between  the  said  atgtt 
shatU,  taken  in  lines  parallel  to  the  line  of  centres,  will  be  increased  or  decreased,  ind 
thereby  be  adjusted  to  different  widths  of  slats  lying  upon  each  other,  as  herein  subsUn* 
tiallv  set  forth. 

**I  claim,  2d,  The  combination  of  the  sliding  bar  or  carriage,  carrying  the  stila  tod 
rods,  with  the  reciprocating  carriage,  carrying  the  mortising  augers  and  wire  hole  pidwn, 
ill  the  manner  substantially  as  described,  for  the  purpose  of  boring  the  mortises  indie 
Riat!*,  and  pricking  the  wire  holes  in  the  rods,  and  ensuring  the  distances  between  the 
mortises  and  points  of  attachment  of  the  slats  being  precisely  the  same  throughout 

**[  claim,  3d,  Tlie  reciprocating  slat  table,  or  bed,  made  in  three  parts,  X,  Y,  Y^  the  two 
end  parts  of  which  are  adjustable  to  the  middle  part,  in  combination,  substantially  in  the 
Hianuer  described,  with  the  adjustable  cutter  heads,  to  wiu  the  end  parts  Y,  Y',  of 
the  table  or  bed,  and  the  cutter  heads  being  adjustable,  relatively  to  each  other,  ibr  th« 
purpose  of  tenoning  or  turning  down  the  pivots  on  both  ends  of  slats  of  various  lengths. 

*'I  claim,  4th,  Pricking  the  wire  holes  in  the  slats,  and  feeding  them  at  proper  intenrtls 
from  the  box  in  which  they  are  contained,  to  the  bed  or  table  upon  which  they  are  tenoned, 
by  means  of  a  vibrating  feeder,  deriving  its  motion  from  the  bed  or  table  carrying  the 
slutH,  the  said  feeder  being  provided  with  suitable  horns,  or  their  equivalents,  and  pricken, 
lor  tiio  purpose  of  entering  the  box,  and  pricking  and  pushing  out  the  slats  one  after  the 
other,  in  succession." 


17.  For  an  Improvement  in  Speaking  Tubes;  Thos.  J.  Woolcocks  and  Wm.  Ostrander, 
City  of  New  York,  May  4. 

Ceaim, — "What  we  claim  as  of  our  invention  is,  the  combination  of  an  alarm  vilve 
with  a  speaking  tube,  or  pipe,  in  the  manner  and  for  the  purpose  substantially  as  herein 
set  forth." 


13.  For  a  Blind  and  Shutter  Fastener;  Samuel  Barker,  City  of  New  York,  May  11. 

**The  nature  of  my  invention  consists  in  securing  or  fastening  shutters,  by  having  the 
upper  portion  of  the  pintle  of  the  hinge  of  a  square  or  many  sided  form,  and  the  upper 
part  of  the  socket  (its  inner  surface)  of  a  corresponding  figure,  a  space  being  between  the 
upper  portions  of  the  socket  and  pintle;  a  cap  corresponding  in  form  to  the  upper  portiops 
of  the  socket  and  pintle,  fits  over  the  pintle,  and  prevents  the  socket  from  turning  aroond 
it,  and  consequently  the  shutters  from  swinging." 

Claim, — ''What  I  claim  as  new  is,  the  method  of  securing  or  fastening  window  ihnt* 
tors,  by  having  the  upper  portion  of  the  pintle  of  the  hinge  of  a  square  or  other  many 
sided  form,  and  the  upper  portion  of  the  socket  of  a  corresponding  shape,  a  space  being 
between  the  socket  and  pintle,  to  receive  the  cap,  which  corresponds  in  shape  to  the  nipper 
portion  of  the  pintle  and  socket,  and  fits  on  the  pintle  and  in  the  socket,  securing  or  £ut« 
oning  the  shutter,  as  herein  specified." 

1 9.  For  an  Improvement  in  Portable  Cot  Bedsteads;  William  C.  Betts,  City  of  KfW 

York,  May  11. 

Claim. — ^''What  I  claim  as  my  invention  is,  1st,  The  elevation  in  the  aide  rails,  as i 
sui)8titute  for  the  pillow,  as  described. 

*'Sd,  I  also  claim  the  dovetails,  as  used,  for  attaching  and  detaching  the  legs  to  lod 
from  the  side  rails,  that  is  to  say,  the  dovetails  entering  their  mortises  from  opposite  ends 
of  the  cot  frame,  so  that  they  cannot  readily  loosen  by  use. 

*'3d,  I  also  claim  the  arrangement  of  the  right  and  left  hand  screws,  which  unite  the 
opposite  legs  at  their  crossings,  in  such  a  manner  that  the  screws  shall  tend  to  tighten  the 
joint  as  the  legs  separate  from  each  other,  or  loosen  the  same  as  they  approximate. 

**4th,  I  claim  the  combination  of  the  tense  bars,  having  right  and  left  acrewa,  with  iht 
side  rails  of  a  cot  bed,  for  the  purpose  of  keeping  the  sacking  bottom  tense." 

20.  For  an  Improvement  in  Railroad  Car  Seats;  Abel  B.  Buell,  Westmoreland,  Xev 

York,  May  11. 

"The  nature  of  my  indention  coiiftvftla  m«.UAfi]hu\s  to  the  backs  of  the  ordinaiy  cutesiij 
outer  Mliding  backs,  which  may  be  mae^  oi  \o^eit^,  %» -wsjoLvxt^* 
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»-^What  I  doim  as  my  invention  ii,  conitnicting  the  backs  of  railroad  car  neat* 
r  diding  backs,  fitting  in  slides,  and  held  by  springs,  for  the  purpose  of  elevation 
wdinary  back,  or  depression  below  it,  as  herein  shown  and  set  forth." 


Vk  hnprovtment  in  Meat  Cutttrgf  William  Burns,  Home,  Ohio,  May  11. 

-^*I  am  aware  that  most  of  the  parts  contained  in  this  description  of  my  im- 
uage  machine  are  net  in  themselves,  separately  considered,  novel;  but  that  they 
r,  or  more  or  less  connecttvely,  in  similar  machines,  been  employed  or  patented, 
cylinder  armed  with  knives,  and  rotating  within  a  concave,  the  frame  having  a 
ng  and  a  discharging  channel,  and  the  gearing  for  imparting  to  the  cylinders  a 
lion.  I  therefore  do  not  claim  as  new  any  of  these  parts  separately  considered, 
rtire  of  the  manner  or  arrangement  in  which  I  propose,  in  combination,  to  apply 
be  purposes  and  to  produce  the  advantages  specified. 

hat  I  do  claim  as  new  is,  arranging  in  separate  concaves,  maintaining  vertical 
lod  uniting  with  each  other,  two  cylinders,  the  one  above  the  other;  the  upper 
ting  to  partially  mince  the  meat,  and  deliver  it  upon  the  lower  cylinder,  revolving 
er  speed,  for  reducing  it  to  the  required  fineness,  as  described." 


n  Improvement  in  Measuring  FattceU;  Jacob  R.  Byler  and  George  W.Scnsc- 
Bcartown,  Pennsylvania,  May  11. 

atare  of  my  invention  consists  in  so  forming  a  measuring  and  drawing  faucet, 
ahall  always  be  filled  with  the  fluid  or  liquid  to  be  drawn,  and  so  that  it  may  be 
drawn  out  of  the  faucet  at  any  time  and  immediately,  without  awaiting  the  slug- 
ment  of  such  articles  as  above  mentioned." 

^-^^What  we  claim  therein  as  new  is,  the  so  constructing  of  a  faucet  for  mea- 
id  drawing  molasses,  honey,  oil,  tar,  or  other  liquids,  as  that  they  shall  always 
iged  with  a  measured  quantity  of  the  liquid,  which  may  be  forced  out  of  the 
itantaneously,  however  thick  or  sluggish  it  may  be,  when  the  same  is  accom- 
r  means  substantially  the  same  as  herein  described  and  represented." 


n  Improvemtni  in  the  Manufacture  of  Bruihes/  Abbot  R.  Davis,  East  Cam- 
fOf  Massachusetts,  May  IK 

• — ^I  claim  as  my  invention  the  above  described  improvement  in  filling  the  holes 
i-Uock  with  bristles,  the  same  consisting  in  the  employment  of  a  frame  to  con- 
bristles  in  mass,  and  hold  them  in  the  brush-blocks,  and  in  the  direction  of  their 
I  holes  in  the  block,  in  combination  with  giving  to  such  block  and  firame  such 
ita,  rappings,  jarrings,  or  blows,  as  to  cause  the  bristles,  by  the  force  of  gravity  or 
By  to  pass  into  and  fill  the  holes  in  the  block,  as  hereinbefore  stated." 


SB  Improvement  in  Cooking  Boilers;  L.  8.  De  Bibory,  Baltimore,  Maryland, 
11. 

< — ^What  I  claim  as  my  invention  is,  the  application  of  the  small  cup  to  the 
lot,  as  herein  described.*' 


f> 


ta  Improvement  in  Apparatus  for  Soldering  in  a  Vacuum/  Joseph  B.  and 
I  S.  Home,  Xenia,  Ohio,  May  11. 

g— ^What  we  claim  therein  as  new  is,  the  application  to  the  purpose  of  soldering 
n,  of  a  hollow  bent  tube  for  the  reception  of  a  heater,  the  said  tube  being  closed 
»sr  end,  and  provided  with  a  screw-thread  at  its  upper  end,  fitting  tightly  within 
Mek  Of  collar  upon  the  glass  receiver  of  an  ordinary  air  pump,  or  other  taitable 
Mt  ioft  producing  a  vacuum,  the  bent  form  of  the  tube  bringing  it  to  bear,  during 
to,  upon  the  perimeter  of  the  circular  disk  which  closes  the  aperture." 


m  Improvement  in  Blocks  for  Printing  Oil  Cloths^  James  Jenkins,  EUiabetb* 
a.  New  Jersey,  May  11. 

of  my  htvortaoB  eoMirts  ia  ittadMBg  to  two  oC  ftub  oocMct  cA'iMnteav^Sd' 
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tern  blocks,  a  gangfe,  admitting  of  adjustment  to  acoommodate  the  eipanaioii  and  con- 
traction of  the  wood;  also,  by  means  of  horizontal  pitch  points,  (formed  of  a  screw  workup 
in  a  collar  on  the  gauge,)  adjusting  the  parallelism  of  the  edge  of  the  block  and  free  of 
the  stock,  enables  the  printer  more  accurately  and  expeditiously  match  the  block,  or  u  it 
is  technically  termed,  legister." 

Claim, — **Having  described  the  nature  and  operation  «f  my  invention,  I  do  not  claim 
the  construction  of  the  stock  or  gauges  thereon;  but  what  I  do  claim  as  new  is,  the  movi- 
ble  gauge,  in  combination  with  the  adjustable  point,  or  its  equivalent,  to  eompensate  for 
tbe  contraction  and  expansion  of  the  pattern  block,  in  the  manaer  and  for  the  parpofe 
substantially  shown  and  described." 

27.  For  an  Improvement  in  Platform  Scales;  Robert  Newell,  Leboaon,  Indiana,  Mtj  II. 

Claim. — ^<What  I  claim  as  new  in  the  above  described  scale  er  balance  is,  the  rod,  r, 
and  the  rod  and  socket,  w,  and  sector,  z,  or  their  equivalents,  in  oenbination  with  the  re- 
volving head  and  lace,  (or  graduated  plate,)  and  hand  or  index,  to  ahow  at  once,  and  u 
any  required  direction,  the  weight  of  the  article  weighed." 


28.  For  an  Imprwxmtnt  m  Lead  Pipe  Machineri/f  Benjamin  Tatham,  City  of  New 
York,  May  1 U 

*'My  said  invention  is  an  improvement  upon  the  method  of  making  pipes  from  srt  or 
solid  lead,  described  in  the  specification  of  a  patent  granted  to  Thomas  Burr,  of  Shrews- 
bury, in  Shropshire,  England,  dated  the  11th  day  of  April,  A.  D.  1S20." 

Clmm^ — **i  am  aware  that  the  invention  of  this  machinery  describes  the  core  as  being 
forced  to  the  centre  of  the  die,  and  retained  there  by  the  pressure  of  the  issuing  pipe;  tnd 
therefore  I  do  not  claim,  broadly,  having  the  core  so  that  it  shall  not  be  affected  by  the 
vibratioBs  of  the  ram. 

<*  What  I  do  claim  as  my  invention  is,  connecting  the  core  with  the  ram,  by  means  of 
an  universal  joint,  or  its  equivalent,  substantially  as  specified,  so  that  the  core  shall  be 
retracted  with  the  ram,  in  combination  with  the  cylinder  and  die  of  a  machine  for  making 
pipe  by  pressure,  from  lead  or  other  soft  metal,  run  into  the  cylinder  and  on  to  the  said 
core  in  the  molten  state,  substantially  as  specified,  whereby  the  core  is  retracted  with  the 
ram,  and  held  in  position  while  the  charge  is  poured  in,  and  during  the  operation  of  form- 
ing the  pipe,  the  vibrations  of  the  ram  do  not  practically  afifect  the  central  poaition  of  the 
core  in  the  dies,  as  herein  specified." 

29.  For  an  Improvement  in  Tables f  Timothy  H.  Taylor,  Fayettcville,  New  York,  May  11. 

Claim. — "I  claim,  1st,  The  employment  of  flies,  g  g,  levers,  h  A,  or  their  equivalents,  in 
cdmbination  with  the  spiral  springs,  e,  or  their  equivalents;  the  whole  being  constructed 
and  arranged  and  operating  in  the  manner  and  for  the  purposea  subetantinlly  as  hereii 
set  forth. 

"2d,  The  employment  in  the  manner  substantially  as  herein  described,  of  the  lererSyAi, 
or  their  equivalents,  in  combination  with  the  flies,  g  g,  for  the  purpose  of  lowering  tha 
table  leaves  when  desired." 


30.  For  an  Improvement  in  Gold  Beating  Machinery;  William  Vine,  Hmrtfoid,  Cod* 
necticut,  May  11. 

'*The  nature  of  my  invention  consists  in  the  combination  of  a  cam,  or  its  equivaknt,  ai 
constructed  as  to  be  of  a  double  form  and  action,  with  a  rod  sliding  throiigh  a  cyliada 
which  is  provided  with  a  pivot,  so  that  it  is  free  to  move  horizontally;  said  rod  ghing  the 
appropriate  movement  to  the  packet,  and  the  object  of  the  invention  being  to  give  to  md 
packet  motions  in  two  directions  with  only  one  cam." 

Claim* — '*What  I  claim  as  my  invention  and  improvement  is,  the  double  aetioa  a^ni^ 
able,  diflerential  cams,  or  their  equivalent,  combined  with  the  sliding  rod  and  pivatsd 
cylinder,  in  connexion  with  other  parta  of  gold  beating  machinery,  sabatnntaQy  in  Ik 
manner  and  for  the  purpose  as  herein  set  forth  and  described." 

31.  For  an  Improvement  in  Mash  Tuns;  Robert  Wicks  and  Jtmet  FtolkMr,  Jr.,  Vtl* 
liamaborg,  New  York,  May  11. 

*'Tk»  juHDie  of  oar  iaTeatei  fot  tMYi&i  lihit  cmiSwvNa  ^  tha  maah  tu ,  cmmH  to  ir 
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phring  the  top,  bottom,  and  sides  of  the  ton  with  safficient  water,  until  the  enclosed  mash 
isVedaced  to  the  proper  temperature." 

Claim* — ^What  we  claim  as  our  invention  is,  the  completely  enveloping  the  mash  tun 
with  water,  or  sufficiently  so  to  produce  the  desired  rapidity  in  cooling  the  mash.*' 


32.  For  an  Improved  Implement  for  Cutting  Butter  from  Firkins;  Nathaniel  Wood« 
bury,  8alem,  Massachusetts,  May  11. 

Claim* — ^**What  I  claim  as  new  is,  the  knife  operated  by  means  of  the  levers,  or  their 
equivalents,  in  combination  with  the  piston,  and  the  box,  the  knife,  levers,  and  piston 
being  constructed,  arranged,  and  operated  in  the  manner  and  for  the  purpose  substan- 


tiallv  as  herein  shown  and  described.' 


33.  For  an  Improvement  in   Carding^  by  which  Variegated  5/trert  «>t  Produced,- 
Jonas  Holmes  and  Ephraim  French,  Lee,  Massachusetts,  May  18. 

Claims — ''What  we  claim  as  our  invention  and  improvement  is,  traversing  the  dofier 
or  dofiers  of  a  card,  or  setting  the  teeth  upon  them,  serpentine  or  zig-zag,  or  serpentine  and 
zigzag,  or  in  such  other  curves,  points,  or  angles,  as  may  suit  the  taste  or  fancy  of  the 
operator;  also  to  traverse  them  when  so  set,  if  desirable,  so  as  to  take  the  wool  or  other 
materials,  irom  such  part#  of  the  main  or  other  cylinder  of  the  card,  and  deliver  it  to  the 
condensing  rollers  or  other  apparatus,  so  as  to  make  roving  variegated,  either  in  colors, 
or  materials,  or  both,  when  said  colors  or  materials  are  fed  upon  the  card,  substantially  as 
described." 

34.  For  an  Improvement  in  Stoves;    George  W.  Kennison,  Newburyport,  Massachu- 
setts, May  18. 

**In  a  stove  constructed  on  my  improved  plan,  a  most  perfect  control  of  the  draft  and 
eonsumpCion  of  the  coal  is  attsined,  with  a  distribution  of  radiated  heat,  that  renders  the 
stove  very  pleasant  and  agreeable  in  its  effects  on  the  air  (of  the  apartments)  that  impinges 
against  the  external  surface  of  the  drum.^* 

Claim. — ^It  is  therefore  that  my  invention,  and  what  I  claim,  consists  in  a  combination 
of  the  following  particulars,  or  elements,  vis:  Ist,  A  close  drum  or  chamber,  made  with 
one  or  more  air  inlets,  and  their  closing  slides  or  doors  in  the  lower  part,  and  a  fuel 
opening  and  door,  at  or  near  its  upper  part. 

**2d,  A  fire  pot  or  chamber  of  combustion,  placed  within  the  said  drum,  and  having  a 
grate  in  its  lower  part,  and  a  smoke  discharge  pipe  leading  out  of  it,  at  or  near  its  ui>per 
part. 

*-3d.  An  air  space  under  the  fire  pot  grate. 

**4th,  A  space  between  the  external  sides  of  the  fire  pot  and  the  internal  sides  of  the 
drum,  and  made  to  freely  communicate  with  the  space  under  the  grate. 

"Sth,  A  spaoe  above  the  fire  pot,  or  place  for  the  fuel,  and  made  to  fireely  communicate 
with  the  space  around  the  fire  pot 

**6th,  A  fuel  supply  opening  and  door,  and  an  air  register  in  the  top  of  the  fire  pot;  the 
whole  being  arranged  and  made  to  operate  together  substantially  as  above  described." 


35.  For  an  Improved  Ships*  Block}  Charles  H.  Piatt,  City  of  New  York,  May  18. 

"The  nature  of  my  invention  consists  in  encompastiog  the  cheeks  of  the  block  with 
metal  hoops  or  bands,  which  fit  in  grooves  in  the  peripheries  of  the  cheeks;  said  hoops  or 
bands  being  bent  at  the  upper  end  or  part  of  the  block,  so  as  to  form  eyes,  through  which 
a  bolt  passes  which  secures  the  cheeks  tne  proj^r  distance  apart  at  the  upper  end." 

Claim. — ^''I  do  not  claim  the  metal  plate  for  connecting  the  cheeks,  for  that  has  been 
previonsly  employed;  but  what  I  claim  as  new  is,  the  employment  or  use  of  the  metal 
rands  or  hoops;  said  hoops  or  bands  encompassing  the  cheeks,  and  fitting  in  grooves  in 
the  peripheries  of  the  cheeks,  the  hoops  or  bands  having  eyes  formed  in  them  at  the  up* 
per  end  of  the  block  through  which  the  bolt  passes,  securing  the  cheeks  the  proper  dis- 
tance apart  at  the  U|^r  end  of  the  block,  as  set  forth."  ^ 


36.  For  n  Iwtprovemeni  in  VmhreUass  J.  V.  Tibbets,  City  of  New  York,  Mw;  \«. 

'   'Tht  BBtare  of  mj  iovenffcMi  eonsbts  in  having  m  cevttm  lik\im\Mi  ^  itas\TQ(\a\n»ai^ 
Vau  XXIV^^TmiuB  8mmmmm.^No.  1.— Jvlt,  185t.  ^ 
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to  a  spring  temper,  and  attached  at  their  tope,  either  by  springa  or  joints,  to  a  ilide;  nid 
slide  being  placed  upon  a  vertical  rod;  this  forms  the  frame." 

Claim. — ^'Having  thus  described  my  invention,  and  the  manner  of  using  the  same,  I 
wish  to  state  that  I  do  not  lay  special  claim  to  the  device  consisting  of  a  tiemale  screw 
slide,  working  over  or  on  a  screw  rod,  and  operating  together,  for  opening  and  closing  the 
frame  of  the  umbrella,  as  the  devices  to  effect  this  may  be  varied;  but  what  I  do  claim  u 
my  improvement  is,  distending  or  opening  the  umbrella,  by  the  rods  which  have  hereto- 
lore  simply  served  as  stays  to  the  covering,  and  been  permanently  attached  thereto;  tbe 
covering  being  secured  to  the  apex  of  the  central  rod,  and  the  lower  ends  of  the  distend* 
ing  rods;  and  this  I  claim,  whether  the  inner  ends  of  the  distending  rods  be  made  to  descend, 
or  the  central  rod  to  ascend  with  the  apex  of  the  covering,  in  distending  the  umbrella. 

**I  also  claim  the  manner  of  securing  the  cover  to  the  frame,  viz:  by  means  of  wmrtU 
attached  to  the  cover,  and  screwed  into  the  ends  of  the  rods,  as  herein  described. 

**I  also  claim  the  application  of  the  springs  of  the  rods  F,  to  the  slide  £,  operating  in 
the  manner  and  for  the  purpose  described." 


37.  For  Improvements  in  Iron  Safes;    William  Alford  and  John  D.  8pcar,  District  of 
South wark,  Pennsylvania,  May  18. 

Claim, — ^<*What  we  claim  as  our  discovery,  invention,  and  improvement  is,  the  tppK- 
cation  of  chalk,  or  whiting,  which  has  been  subjected  to  the  action  of  adds,  and  his 
been  partially  deprived  of  the  carbonic  acid,  the  material  which  we  use  being  in  &ct  the 
waste  or  residual  matter,  left  from  the  manu£scture  of  what  is  called  mineral  water,  ifter 
chalk  or  whiting  has  been  subjected  to  the  action  of  acids,  for  the  purpose  of  expelliof  t 
portion  of  its  carbonic  acid;  this  residual  matter  consisting  substantially  of  the  substtncM 
named  in  the  analysis  before  referred  to,  in  the  construction  ol  double  iron  chests,  or  nfcf, 
in  the  manner  above  described,  or  in  any  other  manner  substantially  the  same." 


38.  For  an  Improvement  in  Saw  Setst  Asahel  G.  Bachelder,  Lowell,  Massachoaetti, 
May  18. 

Claim, — "What  I  claim  as  my  invention  is,  the  dog  or  set,  J,  so  constructed  and  a^ 
ranged,  as  to  traverse  or  slide  upon  a  rod  or  bar,  in  a  direction  parallel  to  the  toothed 
edge  of  the  saw,  for  the  purpose  of  setting  the  same,  substantially  as  described." 


39.  For  an  Improvement  in  Straining  SaufS  in  Saw  Mills,'  Edm.  Booth,  Philadelphia, 

May  18. 

"The  nature  of  my  invention  consists  in  the  empIo3nnent  of  a  lever,  passing  through 
and  working  freely  in,  and  up  and  down  an  oblong  slot,  cut  in  a  vertical  pott  secured  to 
the  top,  and  nearly  in  the  centre  of  the  saw  mill.  This  lever  is  attached  at  one  end,  netr 
its  fulcrum,  to  a  rod  or  link,  which  connects  it  to  a  spring  secured  to  the  top  of  the  s^w 
mill,  and  the  other  end  is  inserted  into  the  upper  guide  rod  of  the  saw,  and  works  in  i 
slot  in  the  same." 

Claim, — "What  I  claim  as  new  is,  the  employment  of  the  lever,  or  its  eqaivalent,  tbs 
spring  connected  to  the  lever  by  a  rod  or  link,  which  is  secured  or  attached  to  the  lever, 
near  its  fulcrum,  both  operating  together  and  in  combination  with  a  reciprocating  saw, 
connected  to  the  lever,  and  the  whole  being  constructed  and  arranged  and  operating  sub- 
stantially as  herein  described." 

40.  For  an  Improvement  in  Cartridges  frr  Breech  Loading  Guns/  Wm.  W.  MaittoOf 
and  Frederick  Goodell,  City  of  New  York,  May  lb. 


Claim, — "We  do  not  claim  to  have  invented  any  of  the  separate  parts  deacribed  hoc 
in;  but  we  do  claim  as  new  and  of  our  own  invention,  the  application  of  the  kathe 
breech  piece  to  cartridges  used  with  breech  loading  guns,  such  leather  breech  pieoa 
■erving  the  purposes  of  a  foundation  for  its  own  cartridge,  a  protection  to  the  breech  pin* 
a  wad  for  the  next  cartridge  in  succession,  and  of  a  swab  to  clean  out  the  soilage  caused 
in  the  barrel  by  the  antec^ent  explosion,  producing  a  safe  cartridge  for  pieoes  that  loa^ 
nt  the  bttck  of  the  breech,  and  in  which  explosion  is  also  caused  in  the  line  of  the  son 
the  betrel,  fobftantimUy  tt  detcnhed  «nd  i!hivink,\i!iQXm\bo^\iftV'd  to  the  mm.  ei 
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d  with  the«e  cartridges,  and  irrespectiTe  of  the  machineiy,  or  mechanical  means,  hy 
ich  the  cartridge  itself  is  made." 


For  an  Improvement  in  Swings;  Edward  Maynard,  City  of  New  York,  May  18. 

Viaim. — '^Having  thus  fully  described  my  invention,  what  I  claim  is,  the  combination 
Hie  wire  frames,  constructed  as  set  forth,  with  the  net  work  and  swing  cords.'' 


For  an  Improvement  in  Cotton  Batting;    E.  P.  Rider,  Brooklyn,  New  York, 
May  IS. 

Plaint. — **HaTing  thus  described  my  invention,  what  I  claim  as  new  is,  uniting  two 
tnore  layers  of  cotton  batting  together,  by  means  of  any  glazing  material,  thereby  pro- 
ing  a  new  article  of  manufacture,  which  I  term  cotton  felt,  to  be  used  for  upholstery 
L  all  other  purposes  to  which  it  is  applicable,  as  herein  set  forth." 


For  an  Improvement  in  Chumeg  Clarkson  Rhodes,  Morrow,  Ohio,  May  18. 

'"The  nature  of  my  invention  consists  in  the  manner  I  work  the  beaters  or  dashers,  by 
onble  belt  cranked  shaft,  together  with  the  method  I  employ,  to  suspend  said  beaters  or 
hen  on  their  fulcrums." 

7iaim. — ^What  I  claim  as  my  improvement  is,  hanging  the  series  of  beaters  or  dashers 
rods,  extending  from  the  shaft,  the  lower  end  of  which  rods  supports  the  fulcrum,  on 
ich  the  beaters  or  dashers  move,  (not  confining  myself  to  the  number  or  form  of  the 
hen,)  the  said  dashers  being  operated  by  the  rods  and  bell  cranks,  substantially  as 
ein  forth." 


For  an  Improvement  in  Oveni;  Thomas  N.  Reid,  Baltimore,  Maryland,  May  IS. 

^Mj  invention  consists  in  furnishing  an  oven,  with  all  the  characteristics  of  a  baker's 
n,  with  the  addition  of  such  fixtures  as  are  necessary  for  cooking,  heating  water  and 
for  household  purposes;  the  utility  of  an  oven  of  brick,  such  as  used  by  professional 
:era,  heated  conveniently,  need  not  here  be  enmmerated,  while  the  advantages  of  com- 
ing therewith,  eooking  apparatus  for  domestic  use,  are  incalculable." 
^iaim . — ^^Having  thus  fully  described  my  improved  oven,  with  cooking  apparatus  at- 
tied,  what  I  claim  therein  as  my  invention  is,  the  construction  of  said  oven,  with  re- 
see  on  the  side  ur  sides  for  fuel,  substantially  as  set  forth  above,  and  in  combination 
rewitb,  the  cooking  chambers  as  herein  described.'' 


For  an  Improvement  in  Hay  RakeM;  Charles  R.  8oule, Fairfield,  Vermont,  May  18. 

^tairn. — ''What  I  claim  as  my  invention  is,  so  constructing  revolving  spring  tooth 
ee,  aa  to  bring  the  centre  of  revolution  nearer  the  lower  ends  of  the  teeth,  than  can 
done  by  having  them  revolve  on  the  head  around  which  the  teeth  are  coiled,  (which  is 
usual  mode,)  by  which  means  I  cause  them  to  revolve  much  quicker,  and  in  going  a 
ch  shorter  distance  than  otherwise  can  be  done;  while  at  the  same  time  they  revolve 
ch  easier  and  more  readily,  in  consequence  of  having  the  second  head,  coil,  dec,  to 
•nee,  or  neariy  so,  the  remaining  heft  of  the  teeth,  dec,  which  will  be  on  the  other 
e  of  the  centre  of  revolution,  or  nearly  so;  thereby  giving  the  required  length  and  elas- 
ty  to  the  teeth,  with'  a  quick  and  easy  revolution,  which  I  accomplish  as  herein  set 
th«  or  by  means  analogous  thereto." 

.  Tor  an  Improvement  in  Cements;  B.  8.  Welch,  Brooklyn,  New  York,  May  18. 

Claim* — ''Having  thus  descrilted  my  invention,  I  claim  the  primary  cement  herein  de- 
rihed,  fimned  of  the  hydrate  of  lime,  in  a  finely  subdivided  state,  and  resin  in  a  finely 
ibdirided  state,  mixed  together  with  water  in  a  cold  state,  for  the  purpose  set  forth." 


7.  For  an  Improvement  in  Machines  far  Making  Fuses;  Albert  F.  Andrews,  Avon, 
Comkeetkut,  May  36. 

Cfaim^— "What  I  claim  as  my  invention  is,  passing  the  hollow  matvdM  iVito^QL^  ^<6 
apoolsy  in  combuialiiMi  wiih  the  Byerut  which  diract  the  ¥rmto%  ^Ea«ai\  ,^m>^« 
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difierent  spools  to  the  interior  of  said  mandrel,  for  the  purpose  of  winding  the  fuse  at  tt 
passes  from  the  forming  machine,  when  combined  substantially  as  herein  described/' 


43.  For  an  Improvement  in  Locomotive  Boilers;   James  W.  Farrel,  Reading,  PennsjU 
vania,  May  18. 

Claim. — '*What  I  claim  as  my  invention  is,  isolating  the  lower  portion  of  the  water 
8])ace  surrounding  the  furnace  from  the  upper  portion,  and  connecting  it  by  a  free  and 
constantly  open  communication  with  the  tank  of  feed  water,  in  such  manner  that  the  feed 
water  of  the  tank  will  circulate  without  lieing  forced  by  a  pump  in  contact  with  the  fire 
plates,  to  cool  them,  and  to  be  itself  heated,  preparatory  to  being  pumped  into  the  boiler, 
substantially  as  herein  set  forth." 


49.  For  Improvements  in  the  Tumblers  of  Locks;  Henry  Blakely,  City  of  New  York, 
May  25. 

'*My  invention  consists  in  an  improved  construction  of  tumbler  locks,  and  in  the  man- 
ner of  operating  them;  in  the  finer  sort,  those  intended  for  affording  the  greatest  possible 
security,  very  skilful  workmanship  is  required  to  obtain  that  extreme  accuracy  in  the  con- 
f truction  of  the  various  parts  which  is  essential  to  their  successful  operation." 

Claim. — ^<*What  I  claim  as  of  my  own  invention  is,  firstly,  the  employment  of  tumblers 
in  such  combination  with  the  bolt  of  the  lock,  that  each  and  every  tumbler,  independent 
of  the  others,  shall  have  freedom  to  move  laterally,  as  well  as  vertically,  whereby  a  great 
number  of  positions  may  be  assumed  by  their  unattached  ends  as  described. 

^'Secondly,  I  claim  the  guide  pieces  upon  the  key,  for  the  purpose  of  controlling  the  late- 
ral motion  of  the  tumblers  as  described;  the  whole  being  constructed  and  operating,  sub-> 
stantially  in  the  manner  and  for  the  purpose  herein  set  forth  and  described." 


50.  For  an  Improvement  in  Watch  Chain  Swivels;  W.  B.  Carpenter,  Assignor  to  W. 

D.  Salisbury  and  8.  Y.  D.  Arrowsmith,  City  of  New  York,  May  25. 

Claim. — ^*<What  I  claim  as  my  invention  is,  making  the  joint  of  the  opening  piece  t, 
oblique  to  the  eye,  so  that  it  will  open  obliquely  to  the  hook  piece  a,  or  b,  in  the  manner 
and  for  the  purpose  herein  set  forth.*' 

51.  For  an  Improvement  in  Mortising  Machines;  John  B.  Chambers,  Pittsburg,  Penn- 

sylvania, May  25. 

Claim, — ^'Having  fully  described  my  several  improvements,  and  sufficiently  so  for  the 
better  illustration  of  the  former,  the  parts  (not  new)  connected  therewith,  and  constituting 
in  combination  the  machine,  I  desire  it  to  be  understood  that  the  main  principle  of  action 
involving  reciprocating  chisels,  and  by  a  ratchet  wheel  feeding  on  the  timber,  is  not  by 
any  means  new;  nor  do  I  claim  such,  these  being  well  known  and  common  to  other  mor- 
tising machines;  nor  yet  do  I  claim  reversing  the  chisel;  neither  do  I  claim,  separately  of 
themselves,  the  device  by  which  I  effect  my  improvements:  but  what  I  do  claim  as  my 
invention  is,  1st,  the  employment  of  a  stop  catch,  or  book,  operated  on  by  the  reach  arm, 
or  pawl,  to  prevent  the  momentum  given  to  the  ratchet  wheel  from  throwing  the  pai^l 
out  from  between  the  teeth,  after  having  performed  its  pull,  and  so  making  irregular  the 
feed,  one  of  the  ratchet  wheel  teeth  being  beveled  or  reduced,  in  order  to  admit  of  the 
pawl  entering  sufficiently  deep  to  arrest  the  motion  of  the  feed,  in  the  manner  and  for  the 
purpose  set  forth. 

*<2d,  The  combination  and  arrangement  of  the  stud,  clutch  arm,  lever,  ram,  and  stop, 
so  that  when  the  lever  is  thrown  in,  the  cam  will  unclutch  the  machine,  when  the  chisel 
crank  is  on  the  full  centre,  and  the  chisels  are  out  of  the  work,  and  retain  them  in  that 
position  by  the  clutch  coming  in  contact  with  the  stop;  the  several  parts  being  made,  ar- 
ranged, and  operated  in  the  manner  herein  fully  set  forth." 


52.  For  an  Improvement  in  Stone  Dressing  Machines;  Simon  W.  and  Reuben  M. Dra- 
per, Boxborough,  Massachusetts,  May  25. 

Claim, '^^^'WhtX  wa  eUutn  as  out  uk^ention  U,  banging  the  arm  carrying  the  pkic  apoa 
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a  fltliaft,  which  receives  a  vibratory  motion  through  a  cam,  driven  by  a  mil!  spindle,  or  other 
•l^ixidle  provided  for  the  purpose,  and  giving  the  said  arm  a  U)otion  lengthwise  along  the 
sa.xcJ.  shaft,  substantially  as  and  for  the  purpose  herein  described." 


-    For  an  Improvement  in  Swivel  Hooka;    Albert  and  Morris  Falkenau  and  Moris 
PoUak,  City  of  New  York,  May  25. 

^laim* — "We  do  not  claim  to  have  invented  any  one  of  the  parts  described  and  shown, 
Y  hese  in  themselves,  separately,  are  not  new;  but  we  do  claim  the  combination  of  the 

•plying,  and  its  inclosing  slide,  with  a  swivel  hook,  for  the  purposes  and  as  described  and 

f  1^  o  vn." 


6*  -    For  an  Improvement  in  Worm  Tubs  for  StUU;  George  Johnston,  Farmington,  Iowa, 
May  25. 

^Uum. — "What  I  claim  as  my  invention  is,  the  division  of  the  worm  tub  into  an  upper 
>K^<-i  a  lower  compartment,  and  connecting  them  to  each  other  by  a  valve,  so  arranged  that 
it  ^;vill  be  operated  by  the  influence  of  the  temperature  of  the  water  in  the  upper  compart* 
xn«'Tit,  for  the  purpose  of  enabling  the  distiller  to  keep  the  water  in  the  said  upper  corn- 
pi*  r^ment  at  any  efevated  temperature  that  may  be  required  for  use,  in  preparing  the 
dxstiller*8  beer,  or  fermented  wash,  or  for  other  purposes  in  the  distillery.*' 


5o-  For  an  Improvement  in  Flour  Bolts;  David  Marsh,  Fairfield,  ConAecticot,  May  25. 

Ctaim^ — **1  dvnet  claim  to  be  tlie  first  to  use  a  fiat  sieve  or  bolter,  to  separftte  sub- 
istances  of  different  sizes;  what  I  do  claim  as  new  and  of  my  own  inventioR  is,  the  con^ 
Btruction,  arrangement,  and  eombination  of  the  shafis-and  cranks  3  and  6,  to- receive  and 
move  the  bolter  c,  with  the  cranks  7  and  8,  and  connecting  bar  a,  or  their  equivalents,  a» 
described,  to  regttJate  and  equalize  the  movement,  the  coarser  particles  being  carried  off 
"^ni  the  bolter  c,  by  the  flexible  tube/,  or  other  convenient  means;  the  whole  being  sub- 
'?t;>ntially  as  described  and  shown. 

**AQd  I  claim  the  application  of  the  breakers  or  spreaders  d,  in  the  bolting  box  c,  to 
prevent  the  material  working  off  too  faat,  and  spread  it  evenly  over  the  sieve  or  bolter  e, 
^  tJescribed  and  shown." 


^'  ^or  an  Improvement  in  Lubricating  Oilsr  William  H.  Mason,  Boston,  Massachu* 
«etts.  May  25. 

.  ^^^m. — ''Having,  described  the  character  of  my  invention,  I  will  state  that  I  am  aware 
J^',  spirits  of  turpentine  and  carbonate  of  potash  have  been  used  before  my  invention,  in 

""''icating  compounds,  and  I  do  not,  therefore,  claim  them,  except  as  specific  agents  to 

■    ^'^plish  a  definite  and  specific  purpose  stated  in  the  specification;  what  I  claim  as  my 

^^^tion  is,  the  combination  of  a  mixture  of  camphene  and  benzole,  carbonate  of  potash 

f      glycerine,  with  whale  or  other  cheap  oil  having  similar  properties,  in*  the  manner  and 

^^  'He  purposes  set  forth." 


^or  an  Improvement  in  Hominy  Machines;  Samuel  Hull,  Carroll  County,  Mary-^ 
l>«nd.  May  25. 

.  V^<aim . — ^**What  I  claim  by  my  inventionr  is,  the  combination  of  the  beaten  e,  e,  with' 
^r^^^^aters  D  D,  each  set  moving  inr  opposite  directions,  as  set  forth  in  the  foregoing-  apeci- 
^^^^On,  substantially  and  for  the  purposes  therein  noticed;^ 


^'  ^or  an  Improvement  in  Railroad  Car  Drucks  and  Brakes;    £.  G.  Otis^  Bergen^ 
^ew  Jeney,  May  25. 

^iaim. — ^I  do  not  clbim  the  winding  of  the  chain  around  the  asle,  lor  the  puipose  of 

P'^^^ing  the  shoes  against  the  wheels;  neither  do  I  claim  the  clutch,  nor  the  collar,  sepa* 

^^ly,  in  thej  have  each  been  previously  used;  but  what  I  do  claim  is,  let,  the  method 

r  ^^Vmtiiif  the  toggle  joint,  by  means  of  the  rod,  having  the  cam  upon  it,  which  .works 

^  ^  slot  ia  the  bar,  by  which  tlie  clutch  is  thrown  in  and  out  of  fMx,  cr  tSo^  ci^iD3i^%»> 
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bear  againsi  the  hub  of  the  wheel,  in  combination  with  the  compensating  joints  constructed 
in  the  manner  and  for  the  purpose  as  shown  and  described. 

**2d,  I  claim  the  employment  of  the  guards,  vertical  studs,  and  rods,  arranged  as  d^>^ 
scribed,  for  the  purpose  of  enclosing  the  wheels  and  prevent  them  getting  ofif  the  track,  x  n 
case  of  the  breakage  of  a  wheel  or  axle,  in  combinsttion  with  the  arms  and  bolts,  \>^ 
which  the  trucks  are  suspended  to  the  car  bed,  in  the  manner  and  for  the  purpose  as  herc^i^ 
•pecified." 

69.  For  an  Improvement  in  Cooking  Apparatus;   Joseph  Smolinski,  City  of  New  York  , 
May  25. 

"  The  points  in  which  I  claim  to  have  made  improvements  are,  the  enveloping  th^ 
centre  of  the  stove  or  furnace,  (as,  for  instance,  the  oven,  or  place  for  cooking,)  with  tk^s 
4E{moke  flues,  carrying  them  up  and  down  upon  each  side,  and  above  and  beneath,  so  th&  r 
all  the  caloric  in  the  smoke  may  be  absorbed,  before  it  passes  out  at  the  chimney;  vuJ  -r 
secondly,  the  combining  with  the  stove,  an  easy  and  efiicient  mode  of  ventilation." 

Claim. — "What  I  claim  as  my  invention  is,  Ist,  The  peculiar  arrangement  of  th«^ 
smoke  flues,  as  shown  in  figures  13  and  14, by  which  they  are  made  to  envelope  the  centra?' 
on  all  sides,  and  thus  concentrate  them  in  the  smallest  possible  space. 

*'2d,  The  combination  with  this  machine,  of  the  key  and  valves,  for  ventilation  and  sop — 
ply  of  air  to  the  furnace  from  the  room  as  above  described.^' 

60.  For  an  Improvement  in   Cast  Iron   Car   Wheels;    Stephen  Thurston,  Scranlor^    -> 

Pennsylvania,  May  25. 

*'This  invention  consists  in  connecting  the  hub  and  rim,  by  a  single  plate  of  a  peculia 
form,  which  I  consider  well  adapted  to  stand  the  shrinkage,  in  cooling,  and  to  withstini 
the  jarring  to  which  all  wheels  are  subject  in  running,  and  which  presents  no  difficulties 
in  moulding.'' 

Claim, — What  I  claim  as  my  invention  is,  constructing  the  hub  and  rim  of  a  solii 
cast  iron  railroail  wheel,  by  a  single  plate,  having  two  series  of  radial  corrugations,  saU^' — 
stantially  as  herein  described." 

61.  For  an  Improvement  in  Machines  for  Jointing  Stares;  Dennison  W^oodcock,  Inde-^^ 

pendence  Centre,  New  York,  May  25. 

Claim, — ''What  I  claim  as  my  invention  is,  jointing  the  staves  by  means  of  cutters  se  "^ 
at  an  inclined  position,  and  converging  towards  one  another  in  the  front,  the  said  cutter^*' 
having  a  motion  given  them  perpendicular  to  the  stave,  for  formation  of  the  bilge,  c^ 
varying  width  of  the  stave,  by  means  of  the  cam,  the  framing,  and  their  accompaoyin^ 
parts,  or  devices  equivalent  thereto,  operating  substantially  as  specified.*' 


»» 


Rb-is8UB  fob  Mat,  1853. 

1.  For  an  Improvement  in  Apparatus  for  Parti-Coloring  Yarn;   Alexander  Smithy 
West  Farms,  New  York;  dated  June  18,  1850;  re-issued  May  11,  1852. 

Claim. — "What  I  claim  as  my  invention  is,  the  method  substantially  as  specified,  o^ 
parti-coloring  yarns  that  have  been  reeled  by  direct  and  free  immersion  by  means  o^ 
frames  carrying  the  reeled  yams,  and  combined  with  the  vat  containing  the  dying  liquor -r 
by  means  of  machinery  adapted  to  let  down  and  draw  up  the  said  frame,  and  measnie  tb^ 
extent  of  immersion,  substantially  as  set  forth. 

**!  also  claim,  connecting  one  or  both  of  the  reels  in  each  frame  by  means  of  slides,  to 
admit  of  removing  the  reel  from  contact  with  the  yarns,  whilst  in  the  process  of  dyin^* 
substantially  as  specified.*' 


DisioHs  POR  Mat,  1852. 

1.  For  a  Design  for  a  Cooking  Stove;  Apollos  Richmond,  Assignor  to  A.  C.  Barstow  A 
Co.,  Providence,  Rhode  Island,  May  11. 

Claim* — ^'^What  I  claim  as  my  production  is,  the  new  design,  consisting  of  ths  mw 
mteaUd  ahm(  woik,  viiw  and  ilower  work,  &c,  herein  above  deacribsd  and  npuwntiil  ^ 
Ike  dmwrimgB,  far  the  troiii»  tide,  tad  \»mX  ^«.\«a  ^  %  cnoildxk^  stava.*' 
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•    For  a  DtMignfor  a  Cooking  Stove;  Hoiea  H.  Huntley,  AMignor  to  David  D.  Wood- 
row,  Cincinnati,  Ohio,  May  11. 

Claim, — ''What  I  claim  at  niy  invention  is,  the  design  and  configuration  of  the  oma- 
mtal  atove,  all  in  combination,  a«  herein  «ubiitantially  specified  and  represented  in  the 
oompanying  drawings." 


For  a  Design  for  Cook  Stoves,-  Thomas  A.  Herrick,  Boston,  Assignor  to  Lemuel  M. 
Leonard,  Taunton,  Massachusetts,  May  IS. 

C/at/Aw^What  I  claim  as  my  production  is,  the  new  design,  consisting  of  the  orna- 
^ntal  mouldings,  ribs,  and  rays,  herein  above  described  and  represented  in  the  drawings, 
the  aide  plate  of  a  cooking  stove." 


For  a  Design  for  a  Cook  Stove,-  Nicholas  8.  Vedder  and  William  L.  Sanderson,  Troy, 
Assignors  to  Peter  J.  Clute,  Schenectady,  New  York,  May  18. 

Claims — ^''What  we  claim  as  new  is,  the  ornamental  design  and  configuration  of  cook 
»ve,  the  same  as  herein  described  and  represented  in  the  annexed  drawing." 


For  a  Design  for  Ladies*  Hair  Combs,-  William  Redhefier,  District  of  Spring  Gar- 
den, Pennsylvania,  May  25. 

Oiaim, — ^"What  I  claim  as  my  invention  is,  the  design  and  configuration  of  fancy 
nibs,  above  described." 


For  a  Design  for  a  Towel  Stand;  Nathaniel  Waterman,  Boston,  Massachusetts, 
May  25. 

^/oiiM.— **!  claim  the  ornamental  design  or  configuration,  substantially  as  represented 
ll&e  drawings." 

JUNE,  1852. 

^^or  an  Improvement  in  Fountain  Pens  Holder;   Charles  Cleveland,  Middlebury, 
Termont,  June  1. 

J^y  this  improvement  the  inconvenience  and  interruption  of  dipping  the  pen  in  ink  is 
i«fted;  and  the  pen,  with  a  supply  of  ink  in  the  fountain,  can  be  kept  in  the  pocket, 
^3r  fur  use,  occupying  no  more  space  than  the  ordinary  pen  and  holder." 
^  Jaim. — ^'^  What  1  claim  as  my  invention  is,  the  combination  of  the  valves  in  a  foun- 
^  pen,  for  the  admission  of  air,  and  regulating  the  flow  of  ink,  with  the  slide  or  buttons, 
^   "^ith  the  spring  and  slide,  in  the  manner  above  described,  oc  in  any  other  substantially 


^or  an  Improvement  in  Com  Shelters;  David  Eldridge»  Philadelphia,  Pennsylvania,* 
June  1. 

^Jaim* — ^What  I  claim  as  new  and  my  improvement  is,  the  combination  of  the  conical 
^^«ve  wedge  and  the  guard  with  the  concave  wheel,  for  shelling  com,  as  herein  de- 
Lt»«d." 


^or  an  Improvement  in  JRailroad  Car  Wheels;  Nehemiah  Hodge,  North  Adams, 
Massachusetts,  June  1. 

^^kum, — "What  I  claim  as  new  is,  the  construction  of  car  wheels,  the  combination  of 
^  ^egmaatal  ring  and  kays,  constructed  sabstantially  as  described,  or  their  equivalents, 
^  the  purpose  of  frcilitating  the  insertion  of  the  ring  or  band  of  India  rubber,  or  ether 
^*tie  naterialy  betwfen  the  central  portion  and  the  rim  of  the  wheel,  and  as  a  meaoa  of 
"^^^ning  or  holdisg  the  whole  together,  as  herein  set  forth  and  shown." 
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4.  For  Improvements  in  Cojry'ng  Manuscript;  John  Jones,  Clyde,  New  York,  June   1 

Claim, — "What  I  claim  as  new  is,  let.  The  employment  or  use  of  the  circular  racli 
which  serves  as  a  guiile  to  the  index,  said  rack  having  a  rim  attached  to  its  under  surfacf 
and  projectingf  outwards,  with  the  necessary  letters  and  characters  stamped  or  placed  upoi 
it,  corresponding  to  the  type  placed  on  the  periphery  of  the  horizontal  wheel,  as  specified 

**2d,  I  claim  placing  or  securing  Ihe  type  vertically  to  the  periphery  of  a  horizontjfe. 
wheel,  having  a  rotating  motion,  and  also  a  motion  in  the  direction  of  its  axis,  by  whichi 
with  the  aid  of  the  rack  and  index,  the  required  letters  may  he  printed  upon  the  paper, ir: 
combination  with  the  roller,  the  levers,  and  the  shaft,  or  other  equivalent  device,  fort/k.^ 
pur]vo»e  of  operating  upon  the  cylinder  and  adjusting  it,  to  allow  for  the  diflereut  tiiic^ 
no?K  of  type  on  the  wheel,  as  herein  described. 

^*3d,  1  claim  the  employment  of  the  cylinder  upon  which  the  paper  is  secured,  said  rrlii 
dor  having  a  motion  in  the  direction  of  its  axis,  and  also  a  rotating  motion,  said  motioc 
being  communicated  to  it  by  the  devices  as  shown  and  described,  or  ui  any  other  eqaiv: 
lent  manner/* 


6.  For  Improvements  in  Violins^  William  S.  Mount,  Stony  Brook,  Nrw  York,jQDel— 

Claim. — '*That  which  I  claim  as  my  improvement  is,  the  construction  of  that  porti»''» 
of  stringed  musical  instruments  which  receives  the  strain  of  the  strings,  when  tightened  a  z: 
tuning,  in  such  form  or  forms  as  will  cam>e  tlte  line  of  that  portion  of  the  instrument  c «5 
be  lengthened  instead  of  shortened,  if  the  same  be  altered  at  all  by  the  strain. 

**1  also  claim  the  hollow  backed  violin,  or  other  stringed  musical  instrument  of  timLUa-r 
character,  constructed  substantially  in  the  manner  herein  set  forth.*' 


6.  For  an  Improvement  in  Revolving  Breech  Fire  Arms,-  Henry  S.  North,  MiddletoTm, 
and  Chauncey  D.  Skinner,  Haddam,  Connecticut,  June  1. 

Claim. — ^^What  we  claim  as  our  ii>ventien  is,  the  construction- of  the  sliding  crotrh, 
substantially  as  doscnl>ed,  to  enable  it  to  perform  the  double  purpose  of  revolfing  the 
breech  and  wedging  it  up  against  the  barrel;  and  the  combination  of  the  sliding  crotch 
and  guard  lever,  constructed  and  arranged  as  specified,  by  which  the  breech  u  rotated, 
wedged  forward,  and  the  gun  cocked  by  one  motion  back  and  forward  of  the  trigger  goaiii. 
or  its  equivalent,  substantially  as  above  described.*' 


7.  For  an  Improvement  in  Smut  Machines;  G.  S.  Peck,  East  Smith£ald,  PeDOsylvanit. 
June  1. 

Claim, — "What  I  claim  as  my  invention  is,  the  arrangement  in  which  the  grain  if  fed 
in  at  or  near  the  bottom  of  the  cylinder,  through  which  it  is  elevated,  by  means  of  spirally 
inclined  beaters,  and.  discharged,  through  the  passage  or  spout,  in  combination  with  the 
ascending  blast  from  the  fan  or  blower,  the  same  being  arranged  and  operated  essentially 
as  above  set  forth  and  described." 


^.  For  Improvements  in  Power  Looms;   Rensselaer  Reynolds,  Yalatia  Yillagf,  New 
York,  June  I. 

Claim. — *'What  I  claim  as  my  invention  is,  1st,  Connecting  the  rocker  of  each  pid^f^ 
staff,  made  and  operated  substantially  as  specified,  with  the  bed  on  which  it  rocks,  by 
means  of  an  interjxwed  strap  of  leather,  or  other  flexible  substance,  attached  at  the  vaff 
end  to  the  bed,  and  at  the  outer  end  to  the  rocker,  substantially  as  and  for  the  pvrpoK 
specified. 

"2d,  Forcing  the  shuttle  binders  inwards  against  the  shuttle  while  boxing,  by  a  gn^ 
ally  increasing  force,  by  means  of  arms  on  a  rocker,  provided  with  a  spring,  whkh  tMtfft^ 
upon  by  a  pin  on  the  connecting  rod  of  the  lay,  substantially  as  deacnbed. 

"3d,  Securing  the  raw  hide  pickers  to  the  inner  face  of  the  atafla,  by  oieniMof  •  ktAv 
strap,  or  the  equivalent  thereof,  embracing  and  binding  the  two  together,  wbstantialtf  ii 
described,  to  insure  the  firm  union  to  resist  the  rapid  blows,  and  to  pnvent  pieeef  of  ff' 
hide  from  breaking  and  flying,  ts  set  forth." 
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K  for  an  Improvemeni  in  Cast  Iron  Car  Wheels/  Daniel  R.  Rail,  Rochester,  New 
York,  June  1. 

Claim, — **I  do  not  claim  the  concave  plates  or  aicfes  of  the  wheel;  nor  do  I  intend  to 
Brit  myself  to  the  precise  form  of  such  plates  connecting  the  hub  with  the  rim  or  tread 
r  the  wheel.  But  I  claim  the  )>artitions  or  braces  connecting  the  rim  or  tread  with  the 
CO  plates  or  sides  of  the  wheel,  the  said  partitions  or  braces  extending  from  the  inside  of 
e  rim  or  tread  radially,  or  nearly  so,  part  of  the  distance  towards,  but  not  connecting 
ith  the  hub,  as  herein  fully  set  lorth." 


•  For  an  Improvement  in  Fire  Escape  Ladders;  John  C.  fr.  Salomon,  Georgetown, 
X)istrict  of  Columbia,  June  1. 

C^iaim. — ''What  I  claim  as  new  is,  forming  or  constructing  n  ladder  with  each  succes* 
^tt  step,  from  the  end  or  ends,  longer  than  the  one  preceding  it,  and  connecting  said 
^pn  with  each  other  by  links  made  fast  at  one  end  to  each  step,  and  the  other  end  sliding 
'ough  eyes  in  the  step  above  or  below,  so  that  the  steps  can  all  fold  closely  together,  in 
A  manner  substantially  as  described.*' 


^«  For  Improvements  in  Looms  for  Weaving  Piled  Fabrics  without  the  Figuring 
Wires;  Robert  W.  Sievier,  Cavendish  Square,  England,  June  1,  1S52;  patented  in 
England,  September  5,  1844. 

"My  invention  consists,  1st,  in  a  peculiar  mode  of  producing  and  raising  the  terry  or 
^ps  of  such  fabrics  as  Brussels  carpeting,  coach  lace,  velvets,  or  other  similar  fabrics, 
t^d  which  are  woven  by  roe,  without  the  aid  of  intervening  wires  or  tags,  as  commonly 
impJoyed,  to  form  such  terry  or  loops,  or  raised  surfaces;  and,  2d,  in  certain  improvements 
a  looms,  in  order  to  render  the  same  more  capable  of  effecting  that  object*' 

Claim. — "Having  now  described  the  particular  feature  of  my  improvements  in  looms 
nr  weaving,  and  the  mode  or  method  of  producing  plain  or  figured  goods  or  fabrics,  I 
Mire  it  to  be  understood  that  I  claim  as  my  invention,  1st,  The  novel  mode  or  method 
r  prodncing  plain  or  figured  goods  or  fabrics,  having  terry  or  looped  surfaces  of  the  kinds 
lN>ve  described,  by  partially  beating  up  certain  picks  of  the  shoot  or  wefl  threads,  and 
Herwards  further  beating  up  or  driving  home  those  picks  or  shoots,  in  order  to  cause  cer- 
in  portions  of  the  terry  warp  to  pucker  up  in  loops;  but  I  do  not  confine  myself  to  any 
articular  number  of  picks  or  shoots  of  wef^  but  have  described  a  method  by  which  my 
nprovements  in  producing  plain  or  figured  goods  or  fabrics,  having  a  terry  or  looped 
gore,  may  be  accomplished,  as  the  number  of  picks  or  shoots  of  weft  may  be  varied,  to 
roduce  a  different  appearance  in  the  face  of  the  fabrics  woven  under  my  patent,  according 
I  the  desire  of  the  weaver. 

**8d,  I  claim  varying  the  forward  stroke  of  the  batten,  to  produce  the  open  or  close  beat- 
Iff  up  of  the  weA,  substantially  as  described,  in  combination  with  the  apparatus  for  hold- 
ig  the  surface  threads  or  yarns,  and  carrying  them  forward  in  the  manner  described,  or 
ny  other  substantially  similar,  for  the  purpose  of  aiding  in  forming,  in  the  loom,  the  loops 
f  terry  fabrics." 

S.  For  an  Improvement  in  Vertical  Trip  Hammers;  Peter  Stobbins  and  John  Holmes, 
Schenectady,  New  York,  June  1. 

Ciaim^ — ^^We  are  aware  that  vertical  trip  hammers,  elevated  by  friction  rollers,  are  not 
i0w;  neither  are  cams  for  regulating  the  elevation  to  which  such  hammers  shall  be  lifted; 
nd  therefore  we  do  not  claim  them :  but  what  we  do  claim  as  our  invention  is,  1st,  The 
eeteted  rollers  in  combination  with  the  plain  rollers  and  springs,  or  their  equivalents,  for 
OBtrolUng  the  operation  of  the  lifting  rollers;  the  projections  on  the  said  recessed  rollers 
■nrfng  the  shaft,  lifting  roller,  and  plain  rollers  to  re<^de  or  move  from  the  rollers  on  the 
biftv  and  thereby  allow  of  the  hammer  to  fall;  the  whole  being  constructed,  and  arranged, 
■d  operating  s«bstantially  as  herein  described. 

*My  The  manner  herein  described  of  regulating  the  blow  of  the  hammer,  hy  making  the 
•eetaea  in  the  periphery  of  the  rollers  of  unequal  lengths,  and  making  the  said  rollers 
avrmble  on  their  shaft,  so  that  either  projection  can  be  brought  opposite  to  and  made  to 
let  in  oomhinmtion  wiUi  the  plain  rollers  in  the  manner  herein  set  forth." 
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contended  that  the  tonguing  and  grooving  apparatus  in  these  machine 
was  identical  with  that  of  Woodworth,  and  that  the  planing  wheels  en 
ployed  by  these  defendants  were  so  placed  as  to  describe  a  more  clearl 
perceptible  cone  than  in  Patton's  machine^  On  behalf  of  these  defendant 
it  was  admitted  that  the  tonguingand  grooving  tools  were  similar  to  tho! 
of  Woodworth;  but  it  was  insisted  that  the  planing  wheel  did  not  descrii: 
a  conical  surface,  and  that  pressure  was  neither  required  nor  used  urbil 
the  board  was  being  planed. 

Two  bills  had  been  filed  against  Snowden,  the  defendant  in  the  thn 
suit,— one  was  filed  by  J.  P.  Wilson,  as  assignee  of  the  Woodworth  p 
tent,  and  the  other  by  J.  P.  Wilson,  as  assignee  of  the  Barnum  planic 
machine  patent.  It  was  complained  that  Snowden  infringed  on  the  Ba 
num  patent,  by  using  the  precise  machine  described  and  patented  I 
Barnum  for  planing;  and  that  he  infringed  on  the  Woodworth  patent  I 
using  the  same  tools  and  combination  in  tonguing  and  grooving  as  we 
described  therein.  The  latter  infringement  was  not  denied  by  the  d 
fendant  during  the  argument,  but  it  was  contended  that  the  defenda 
had  acquired  a  right  to  use  the  Barnum  machine,  by  virtue  of  a  licen 
from  Barnum,  the  former  owner  of  the  patent,  and  subsequently  it  v 
contended  that  he  had  acquired  this  right  by  the  purchase  of  a  macbi 
from  Barnum.  The  complainant  denied  that  any  valid  title  was  acqair 
by  Snowden  in  either  manner  as  alleged. 

During  the  course  of  the  evidence,  affidavits  stating  that  the  comphi 
ants  had  been  unable  to  obtain  access  to  examine  the  respective  defen 
ants'  machines  were  read,  and  application  was  made  to  the  Court  for 
order  of  inspection.     Whereupon  the  following  order  was  made: — 

^'That  the  respeetive  defendants  do  permit  an  inspection  and  thoroa 
examination  by  Harvey  Waters,  on  behalf  of  the  complainants  in  1 
above  cases,  of  the  planing,  tonguing,  and  grooving  machines  in  coot 
%'ersy,  in  each  case  respectively,  and  that  the  said  expert  be  permitted 
bring  any  specimens  of  the  work  done  by  the  said  machines;  and  t1 
the  said  machines  shall  be  worked  by  the  servants  of  the  respective  t 
fendants  as  the  said  Harvey  Waters  may  request." 

Mr.  W^aters  afterwards  was  examined  in  Court  as  an  expert,  and  • 
hibited  specimens  of  the  boards  planed  at  the  several  machines.  In 
course  of  the  trial,  a  very  ingenious  working  model  of  a  planing  mach 
was  introduced  into  Court  by  the  last  named  expert.  Its  essential  feat 
was  a  Woodworth  planing  cylinder,  so  constructed  and  arranged  1 
while  the  operation  of  planing  was  going  on,  this  cylinder  could  be  alte 
to  a  cone  or  to  a  disk,  and  vice  versa. 

The  four  cases  were  argued  at  the  same  time.  Mr.  Campbell,  ] 
Keller,  and  Mr.  Harding  appeared  for  all  the  complainants,  and  J 
Cuyler  appeared  for  all  me  defendants.  Mr.  Hubbell  also  appeared 
Patton,  and  Mr.  Taylor  for  Winslow. 

The  Court  having  taken  time  to  consider,  delivered  the  followi 
ophiion  on  the  28th  of  May  last,  granting  injunctions  in  all  the  casei 
prayed  for. 

Opinion. 

The  effort  to  smooth  ^^oatOis  ^lidi  t^&xic.^  \Sckem  to  a  uniform  thidni 
hy  the  rotary  action  oE  cu\tot  W\n^«  ikX  Va  ^^  W^  ^l  ^  ^>a&i.^>B&.^ 
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to  revolve  in  the  plane  of  the  intended  surface,  is  of  ancient  date.  But 
from  the  time  of  firamah,  half  a  century  ago,  until  now,  it  has  never  been 
successful. 

If  it  were  practicable  to  construct  a  machine,  mathematically  accurate 
in  all  its  parts,  and  of  inflexible  material,  so  as  to  prevent  all  possible 
vibration;  and  if,  besides,  the  wood  to  be  operated  on  could  be  first  de- 
prived of  all  its  elasticity,  then  each  cutter  as  it  passed  on  its  way,  re- 
moving a  certain  portion  of  the  board,  would  leave  the  surface  absolutely 
finished  behind  it — and  the  other  cutters  and  the  same  cutter  returning 
in  its  revolution,  all  following  in  absolutely  the  same  plane  with  the  first, 
would  pass  over  the  finished  surface,  neither  abraidingit  nor  compressing 
it,  yet  in  contact  with  it. 

But  these  conditions  involve  mechanical  impossibilities.  The  strongest 
engiae  that  ever  came  from  the  shops,  vibrates  sensibly  when  it  encoun- 
ters an  intermitting  resistance,  and  there  is  no  such  thing  as  a  non-elastic. 
The  practical  consequence  is,  that  the  cutters  after  finishing  their  work, 
still  continuing  to  revolve  over  the  smoothed  surface,  will  sometimes  be 
impelled  for  the  instant  below  the  plane  of  their  normal  action;  and  on 
the  other  hand,  the  board  partially  compressed  when  under  the  action  of 
each  cutter  in  succession,  but  rising  again  immediately  afterwards  by  its 
own  elastic  force,  will  present  a  new  surface  to  be  acted  on  by  the  next 
cutter — that  surface  varying  in  height  according  to  the  varying  density 
and  consequent  elasticity  of  the  board.  This  is  illustrated  by  the  back- 
^h^  an  irregular  trace  made  on  the  finished  surface  by  the  cutters  that 
coQtiaue  to  pass  over  it. 

Woodworth  was  the  first  to  propose  a  remedy  for  this,  by  placing  his 
cutters  on  the  periphery  of  a  rotating  cylinder,  while  he  presented  the 
^ce  of  the  board  in  the  tangent  plane  of  their  revolution.  He  thus  pre- 
sented the  cutters,  while  the  board  was  moving,  from  tracing  it  a  second 
tune,  and  gave  the  dip  and  lift  cut  which  has  been  so  often  recognised 
u  the  characteristic  of  his  patented  machine. 

ft  is  obvious  that  to  make  this  cut,  it  is  not  necessary  to  place  the  cut- 
ters«  on  a  true  cylinder.  A  cone,  or  even  a  dished  wheel,  scarcely  devi- 
s^ng  in  appearance  from  a  true  disk,  will  produce  the  same  effect,  pro- 
vided the  board  approaches  and  leaves  the  cutters  in  the  tangent  plane 
of  their  revolution.  I  had  no  difficulty,  therefore,  when  the  cases  of 
Plytnpton  and  Mercer  and  others  were  before  me,  some  years  ago,  in 
folding  thai  a  cone  or  dished  wheel  so  arranged,  was  simply  a  mechanical 
^'^ivalent  for  the  cylinder  of  Woodworth;  and  the  rulings  then  made, 
^^e,  on  more  than  one  occasion  since,  received  the  sanction  of  both  the 
judges  of  this  Court. 

Strange  to  say,  in  three  of  the  cases  now  before  me,  the  principal  dis- 
pute has  been  as  to  the  fact,  whether  the  machine  used  by  the  defendants 
^  Or  is  not  a  £sk^  or,  as  it  has  been  spoken  of  in  the  argument,  a  Bramah 
^^eel.  Numerous  witnesses,  some  of  them  highly  respectable,  have  testi- 
u^d  thai  it  is  nothing  else — and  that  its  cutters  move  of  course  in  Xhe 
^^e  plane,  and  parallel  with  the  lower  face  of  the  board — in  other 
^Ords^  that  the  cutting  disk  coincides  in  its  revolutions  with  the  finished 
^rface.  But  it  is  as  certain  as  any  truth  in  the  philosophy  of  mechanics^ 
^t  in  this  they  are  mistaken — for  the  machine  in  lis  ordCui»r|  nvotYycv^ 
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leaves  no  back-lasb,  and  the  boards  that  were  passed  through  it  by 
the  gentlemen  who  inspected  it  under  the  Courtis  order,  show  unc 
cal  marks  of  the  dip  and  lift  cut. 

Neither  witness  nor  counsel  has  explained  how  a  disk  which  ; 
scribe  to  be  like  Bramah^s  wheel,  and  worked  as  his  was,  can  p: 
results  so  diflerent  from  his;  nor  how  it  happens  that  the  results  pn 
by  it  are  so  precisely  those  which  would  be  produced  by  cutters  i 
ing  on  a  flattened  cone.  On  the  contrary,  all  admit  that  the  machii 
vibrate,  and  that  the  boards  which  it  commonly  works  on  are  d\ 
not  wet,  and  of  course  easily  compressed  under  the  cutters.  It  is  t< 
more  than  a  reasoning  faith  in  human  testimony,  to  assure  us  that 
machine  acting  on  such  a  material,  will  in  the  hands  of  the  defe 
renounce  the  mechanical  law  which  it  has  been  exemplifying  everj 
else  for  the  last  fifty  years. 

It  is  true,  that  upon  tramming  the  disk  with  the  bed  plate,  in  o 
test  their  parallelism,  the  defendant's  witnesses  observed  no  de 
from  the  disk  form.  But  though  this  were  so,  yet  in  just  such  a  d 
cutters  might  be  arranged  in  such  a  manner  as  to  describe  a  cone 
revolving;  and  Mr.  Patton's  cutters  were  not,  and  probably  could 
trammed.  Besides  which,  the  axis  of  the  disk  was  so  adjusted  at  its 
extremity,  as  to  give  it  at  pleasure  the  oblique  action  which  is  ada| 
the  revolving  cone,  and  yet  to  restore  it  again  in  a  few  minutes,  \i 
disk  parallel  to  the  bed  plates. 

When  we  consider  that  the  machine  while  at  rest  can  have  its  c 
ter  thus  easily  modified,  so  as  to  give  proof  for  the  time  of  the  para 
of  its  parts,  if  such  proof  be  desirable,  and  that  while  in  motion,  it 
all  scrutiny,  revolving,  it  may  be,  some  3000  times  in  a  minute,  i 
three  cutters  therefore  followmg  each  other  with  an  interval  betweei 
of  but  th^  150th  part  of  a  second;  and  that  an  obliquity  in  the  dit 
exceeding  the  ^^g-th  of  an  inch  on  its  cutting  diameter,  would  be 
cient  to  change  its  effective  action;  we  can  apprehend  without  dil 
that  the  defendant's  witness  may  have  fallen,  very  honestly,  intc 
But  it  is  enough  for  us  to  know,  that  according  to  the  laws  of  mail 
motion,  which  are  the  condensed  expression  of  all  mechanical  expe: 
the  machine,  as  they  describe  it,  cannot  produce  the  effects,  whi 
see  that  the  machine  produces  in  fact.  The  foot  print  on  the  sani 
cates  with  less  certainty  the  form  and  pressure  of  the  foot  that  m 
than  a  curved  cut  on  the  face  of  a  flat  board  proves  a  corresp 
curvature  in  the  path  of  the  cutting  tool. 

It  is  in  vain  to  refer  us  for  an  explanation  to  the  abnormal  iiifl 
of  vibratory  or  semi-elastic  forces,  without  showing  us  what  those 
ences  are,  and  how  they  resolve — they  resolve  for  the  time  a  disk 
cone,  or  enable  the  machinist  to  trace  a  regulated  curvilinear  smf 
the  rectilinear  movement  of  a  plane.  This  is  only  to  reassert  the  pi 
in  more  general  language,  to  prove  the  controverted  fact  by  refeic 
an 'unknown  theory. 

I  must  hold,  therefore,  that  the  planing  machine  of  Messrs.  I 
Ashton  &  Winslow,  and  Ashton  &  Beer,  are  essentially  the  same  W 
planing  apparatus  of  the  Woodworth  patent. 
The  machine  employed  b^  Mt •  ^^XX-oxk^  ^tA^  ^  \\.  v&  md^  inrtd 
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him,  for  cutting  the  tongue  and  groove,  is  spoken  of  as  an  eUiptical  saw. 
It  consists  of  a  revolving  saw  plate  of  lozenge  shape,  set  at  such  an  ob- 
lique angle  as  to  make  all  the  teeth  on  its  periphery  equidistant  from  its 
action  of  motion.  In  revolving,  it  describes,  of  course,  a  cylinder,  and 
its  action  is  that  of  a  rasp.  It  does  not  divide  the  board  as  a  saw  does; 
but  performs  the  office  of  Wood  worth's  duck-bill  cutter,  somewhat  less 
perfectly,  and  apparently  at  greater  cost.  The  only  points  of  difference 
are  that  what  would  be  the  one  cutter  of  Woodworth  is,  in  Mr.  Patton's 
machine,  effectively  divided  into  several,  so  as  to  form  a  series  of  cut- 
ting disks  or  saws,  the  teeth  of  which  abrade  in  succession  the  portions 
of  the  board  to  be  removed,  leaving  the  edges  rough  in  consequence, 
instead  of  giving  them  the  comparatively  smooth  surface  of  the  Wood- 
worth  machine;  and  that  while  a  broken  cutter  can  be  removed  from  the 
W^ood worth  disk,  and  a  new  one  substituted,  a  tooth  broken  from  Mr. 
Patton's  saw  destroys  it.  Whatever,  therefore,  may  be  the  supposed  in- 
terest or  novelty  of  the  elliptical  saw,  it  must  in  its  adaptation  to  this  par- 
ticular use,  be  regarded  as  embodying  the  principle,  and  constituting,  but 
for  its  inferiority,  the  mechanical  equivalent  of  Wood  worth's  cutting  wheel. 

The  ton^uing  and  grooving  apparatus  of  the  Ashton  and  Winslow,  and 
Ashton  andBeer  machines,  are  confessedly  those  of  Wood  worth's  patent. 

The  same  is  true  of  Snowden's;  and  his  planing  machine  is  an  equally 
direct  piracy  of  the  Barnum  patent,  now  held  by  the  complainant. 

I  have  not,  in  this  opinion,  discussed  the  question  of  the  validity  or 
the  extent  of  W^oodworth's  patent.  These  have  been  so  often  before 
almost  all  the  Courts  of  the  United  States,  as  to  make  them  inappropriate 
topics  for  interlocutory  argument.  There  roust  be  at  some  time  or  other 
an  end  of  controversy  as  to  the  character  of  a  patentee's  property  in  his 
invention;  and  now  that  twenty-three  years  have  gone  by  since  the  W'ood- 
worth  patent  was  issued  and  passed  into  litigation,  I  am  disposed  to  re- 
cognise its  parting  claim  to  repose;  solve  senescentem.  I  therefore  limit- 
ed the  discussion  at  its  outset  to  the  single  question  of  infringement. 

I  have  one  more  remark  to  make,  it  is  prompted  by  a  review  of  the 
devices  employed  by  these  defendants  and  those  who  have  gone  before 
thera  in  similar  controversies.  I  cannot  but  think  that  the  time  has  come, 
ivben,  in  this  District  at  least,  the  attempt  to  mask  an  infringement  of  this 
particular  patent  should  be  almost  regarded  as  a  waste  of  ingenuity.  It 
IS  a  truth  of  large  acceptation,  both  in  policy  and  morals,  that  it  is  better 
in  the  lon^  run  to  strive  patiently  for  a  legal  property  of  one's  own,  than 
to  persist  in  trespassing  on  the  property  of  others.  The  invention  which 
is  set  forth  in  letters  patent  belongs  to  the  inventor — as  rightfully  as  the 
house  he  has  built  or  the  coat  he  wears.  It  cannot  detract  from  the  dig- 
nity of  his  title,  that  the  subject  of  it  is  of  his  own  creation,  his  thought 
conceived  and  developed  and  matured  in  the  recesses  of  his  mind,  that  it 
has  cost  no  man  else  any  thing,  and  asks  nothing  in  return  for  the  con- 
tribution it  makes  to  the  general  wealth  and  happiness,  but  that  security 
of  enjoyment,  during  a  limited  period,  which  the  laws  engage  for.  all 
other  property  without  limitation  of  time,  and  without  stipulating  a  price. 
It  would  be  a  reproach  to  the  judicial  system,  if  an  ownership  of  this 
sort  could  be  violated  profitably  or  with  impunity. 

The  complainant's  counsel  will  prepare  the  draft  of  deccetal  otd^t^  \\i 
be  several  case^  'm  accordance  with  this  opinion. 
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Inconsistency  and  Error  of  the  Conclusion  arrived  cU  by  a  Committee  9^ 
the  Academy  of  Sciences  of  France ^  agreeably  to  which ,  Tornados  or  ^ 
caused  by  Heat;  whiky  according  to  Peltier^s  Report  to  the  same  body^  cer  -^ 
tain  Insurers  had  been  obliged  to  pay  for  a  Tornado  as  an  Eleciricam^ 
Storm.     With  Abstracts  from  Peltier^s  Report.     By  Dk.  Hare. 


In  the  2(1  series  of  queries  proposed  to  Mr.  Espy,  published  in  the  Ma 
number  of  this  Journal^  allusion  is  made  to  the  report  signed  by  Arago 
Pouillet,  and  Babinet,  three  distinguished  members  of  the  Academv  ot 
Sciences  of  France,  sanctioning  the  idea  that  tornados  are  due  to  th 
heat  of  condensing  vapor,  when  agreeably  to  a  report  made  under  th 
auspices  of  Arago,  the  President  of  that  Academy,  less  than  two  year^ 
before,  certain  insurers  had  been  obliged  to  pay  for  a  tornado  as  an  elec- 
trical storm. 

It  is  remarkable  that  Arago,  one  of  the  most  distinguished  electricians 
in  Europe,  when  requested  to  decide  this  question,  did  not  conceive 
himself  warranted  in  saying  whether  or  not  a  tornado  was  an  electrical* 
storm.     Had  the  damage  been  done  by  lightning,  there  would  have  bee^:: 
no  doubt  as  to  the  nature  of  the  cause;  but  as  it  was  done  by  the  meteo  J 
above  mentioned,  (called  trombe  in  French,)  Arago  felt  it  necessarj'to 
send  Peltier  to  examine  the  phenomena,  in  order  to  find  out  whether  or 
not  they  were  due  to  electricity.  It  had  often  been  observed  that  electrics/ 
phenomena  were  attendant  on  such  storms,  and  by  some  observers  they 
had  been  ascribed  to  electricity;  yet  so  vague  and  unsatisfactory  had  been 
the  evidence  or  arguments  in  favor  of  this  view  of  the  question,  that  they 
seem  to  have  made  no  impression  on  the  minds  of  the  sagacious,  learned, 
and  ingenious  members  of  the  '^Academic  des  Sciences."* 

Such,  at  all  events,  is  the  only  inference  which  can  be  reasonably 
drawn,  judging  from  the  opinions  expressed  by  those  among  them,  vho 
were  selected  as  eminently  competent  to  decide. 

It  is  manifest  that  Arago  had  formed  no  opinion,  or  he  would  not  hare 
sent  Peltier  to  investigate  the  phenomena,  in  order  to  determine  the  ques-  . 
tion.  As  this  philosopher,  Pouillet,  and  Babinet,  were  chosen  as  a  com- 
mittee to  decide  on  Espy's  theory  of  tornados,  it  is  to  be  presumed  tbit 
they  were  considered  as  among  those  members  w^ho  were  pre-eminently 
qualified  to  judge,  respecting  meteorological  theories.     Let  us  then  see 

*  Among  those  who  alleged  them  to  be  due  to  electricity,  Beccaria  is,  perhaps,  the  mai 
distinguished;  but  how  little  he  understood  the  true  nature  of  the  meteor,  is  maniftstfiw 
his  crediting  the  allegation  that  they  could  be  dissipated  by  the  presentation  of  a  swurd  fro*  i 
the  deck  of  a  vessel.  Evidently  no  vessel  could  come  within  the  electrified  column  with- 
out being  dismantled,  if  not  wrecked;  and  if  situated  outside  of  the  electrified  eohiBBi 
how  could  the  electricity  reach  the  sword?  But  should  it  be  induced  to  leave  its  wssttd 
reitical  path,  in  order  to  pass  ofi"  by  this  weapon,  how  could  the  person  presenliaf  tbt 

twotd  BurriYe  tn  infiuence  capable  of  lendva^i^  the  wood  of  trees  into  laths,  as  alkfed  ^ 

Peltier! 
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whether  any  of  the  other  academicians  were,  more  than  Arago,  impressed 
with  the  idea  that  electricity  was  the  main  cause  of  tornados. 
I  subjoin  the  opinions  of  Pouillet  first. 

**How  can  this  power y  sometimes  so  prodigious,  he  created  in  the  midst  of  the  sky?' 
ThU  is  a  question  to. which,  it  must  be  admitted,  science  as  yet  cannot  give  a  precise  an- 
swer. Of  all  the  vague  and  hazardous  conjectures  which  have  been  made  respecting  the 
origin  of  this  meteor,  probably  the  least  unreasonable  is,  that  it  is  a  whirlwind  ofeX' 
eessive  intensity/.  But  the  discussion  of  this  point  seems  premature.  It  is  necessary  to 
multiply  observations,  and  to  compare  with  more  precision  ali  the  attendant  circumstances 
of  the  phenomena."     PouHlet  Elemens  de  Physique  Experimental  et  de  Meteorologie, 

To  allege  a  tornado  to  be  a  whirlwind,  without  showing  how  a  whirl- 
wind may  be  produced  or  sustained  in  the  case  in  point,,  is  only  substi- 
tuting one  mystery  for  another.  Whirling  or  gjration  is  an  effect,  not  a 
5f^-moving  power,  as  some  meteorologists  seem  to  suppose. 

All  the  elucidation  given  by  Depretz,  another  luminary  belonging  to 
the  same  illustrious  Academy,  is  contained  in  the  following  language, 
which  Ls  a  literal  translation  frona  his  Traite  Elementaire  de  Physique, 
page  329: 

^' The  tornado  {"trombe*^)  is  seen  upq^n  the  sea  and  upon  the  land.  Sometimes  it 
seems  to  come  out  from  the  bosom  of  the  sea,  ascending  to  the  clouds i  sometimes  it  de- 
seends  from  the  clouds  down  to  the  earth." 

*'lt  is  a  conical  column  of  water,  which  revolves  upon  its  axis,  with  great  rapidity. 
1'he  base  is  sometimes  more  than  two  hundred  metres  in  diameter." 

**An  idea  may  be  had  of  tornados  from  the  little  whirlwinds  of  dust  which  suddenly 
form  themselves  in  summer,  revolving  with  great  rapidity."     Risum  teneatis  amicil* 

That  Babinet  entertained  no  feasible  idea  of  the  part  performed  by 
electricity  in  the  generation  of  the  tornado,  is  evident;  since,^  after  along 
discussion,  in  which  no  allusion  is  made  to  electricity  as  essential,  he  ter- 
minates with  a  conclusion  favorable  to  the  Espyan  hjpotliesis,  and  in  which 
electricity  is  referred  to  only  as  a  subordinate  participant  playing  a  part,  re- 
specting which  he  shows  himself  incapable  of  throwing;  any  light.  I  sub- 
join his  ^^conclusion^^^  as  he  designates  his  ultimate  brief  exposition  of  those 
inferences  which  his  study  of  the  question  led  him  to  make. 

I  use  the  singular  pronoun,  his,  because  Arago  assured  me  he  had' 

*  ''Cbmment  cette  puissance  queli^ue  foissi  prodigieuse  peut^Ile  prendre  naissance  au 
milieu,  des  airsi  Cest  une  question,  il  faut  le  dire,  si  laquelle  la  science  ne  peut  faire 
aucune  r^ponsc  precise.  De  toutes  les  conjectures  vagues  et  hasard^es  que  Ton  peut  faire 
i^ur  Torigine  de  ce  m^t^ore  la  moins  invraisemblable  est  peut  dtre  celle  qui  le  regarde 
com  me  un  tourbillon  d'une  excessive  intensity.  Mais  mie  discussion  sur  ce  point  nous 
itemblatit  prematura,  il  faut  multiplier  les  observations  et  constater  avec  plus  de  precision 
toutes  les  circonstances  de  ces  ph^nomdnes."  EMmens  de  Physique  et  de  M^t^rologie> 
Tom.  2,  page  727. 

Tous  les  details  que  Despretz  donne  sur  les  trombes  se  trouvent  dans  ces  paragraphcs 
que  j'emprunte  ^  son  traits  de  Physique. 

**Trombe.  La  trombe  se  raontro  en  mer  et  snr  I»  terre;  tantdt  elle  semble  sovtir  dti 
sein  de  la  mer  et  sVleve  jusqa'aux  images;  tanio  elle  descend  des  nuages  jusqu'^  terre. 

Cest  une  colonne  d'eau  conique  qui  tournc  sur  elle  m^me  avec  une  grande  vitessc;  elle 
a  quelqne  fois  jusqu'a  plus  dc  deux  cents  metres  de  base.  £Ile  est  tres-commnne  entre 
les  Tiopiques.  Les  navigatcurs  passent  raremtini  pres  des  c6tes  de  Guin^e  sans  en  aperce- 
voir  plttsieura. 

Les  trombes  produisent  des  effets  terribles,  elles  d^racinent  les  arbres  renversent  les 
faibles  habitations  soulevent  les  voitures  etc. 

Ou  pent  se  faire  une  id^  des  trombes  par  des  tourbillons  de  poussiere  qnt  se  forment 
tout-a-coup  en  4i6  sur  les  routes  et  qui  tonrnent  sureux  ra^mea  avec  une  grande  rapiditfS 
Traite  Elcm.  de  Physique,  parag.^  No.  656,  pag.'SSS. 
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nothing  to  do  with  the  report,  and  Pouillet  let  it  pass,  because  Arago 
could  not  attend,  and  he  could  not  agree  with  Babinet;  while  Espy  was 
very  urgent  to  have  the  report  before  leaving  Paris. 

BahineVs  ^^  CoTiclusion.^^ 

'*In  conclusion,  Mr.  Espy's  communication  contains  a  f^reat  number  of  well  obscnrfdand 
well  described  facts.  His  theory,  in  the  present  state  of  science,  alone  accounts  for  the 
phenomena,  and,  when  completed,  as  Mr.  Espy  intends,  by  the  study  of  the  action  of  elec- 
tricity when  it  intervenes,  will  leave  nothing  to  be  desired.  In  a  word,  for  physical  geogra* 
phy,  agriculture,  navigation,  and  meteorology,  it  gives  us  new  explanations,  indicalioDi 
useful  for  ulterior  researches,  and  rcdresxrs  many  accredited  errors. 

'*The  committee  expresses  then  the  wish,  that  Mr.  Kt^py  should  be  placed  by  thegOTpni' 
ment  of  the  United  States  in  a  position  to  continue  his  important  invcstigattont,  and 
to  complete  his  theory,  already  so  renmrka!)!e,  by  means  of  all  the  ol»servations  and  afl 
experiments  which  the  deductions  even  of  hi«  theory  may  suggest  to  him,  in  a  vast  coun* 
try,  where  enlightened  men  are  not  wanting  to  science,  and  which  is  besides,  as  it  veift 
the  home  of  these  fearful  meteors. 

**Thc  work  of  Mr.  Espy  cau«(es  us  to  feel  the  necessity  of  undertaking  a  retrogpcdiTf 
examination  of  the  numerous  documents  already  collected  in  Europe,  to  arrange  them, 
and  draw  from  them  deductions  which  they  can  furnish,  and  more  especially  attheprewit 
]N>riod,  when  the  diluvial  rains,  which  have  ravaged  the  south-east  of  France,  havedirert- 
cd  attention  to  all  the  possible  causes  of  similar  phenomena.  Consequently,  the  com* 
mittec  proposes  to  the  Academy  to  give  its  approbation  to  the  labors  of  Mr.  Espy,  and  to 
ftolicit  him  to  continue  his  researches,  and  especially  to  try  to  ascertain  the  influence  which 
electricity  exerts  in  these  great  phenomena,  of  which  a  complete  theory  will  be  one  of  the 
most  precious  acquisitions  of  modern  science." 

Mr.  Espy  is  to  study  the  action  of  electricity  ^^when  it  iniervenesy  Of 
course,  it  was  only  a  visiter,  according  to  Babinet's  opinions. 

Such  \yas  the  slate  of  knowledge  respecting  tornados  in  1836,  when 
I  handed  to  Arago  and  other  members,  copies  of  my  pamphlet,  in  which 
I  attributed  those  awful  meteors  to  a  convective  discharge  of  electricit)' 
in  these  words:  "j9/fer  maturely  considering  all  thefads^  I  am  led  to  «?• 
gest  that  a  tornado  «  the  effect  of  an  electr^ied  current  of  air  supersedii^ 
the  more  usual  means  of  discharge  between  the  earth  and  clouds  in  iho» 
sparks  or  flashes  which  we  call  lightning.  While  the  air  is  thus  carried 
.  up  by  the  concurrent  influence  of  electrical  attraction  and  the  reaction  of 
its  own  previously  constrained  elasticity,  other  bodies  are  lifted  both  by 
electrical  attraction  and  the  blast  of  air  to  which  it  gives  rise.  Hence 
houses  within  the  sphere  of  excitement  are  burst  by  the  expansion  of  the 
air  which  they  contain,  their  walls  being  thrown  outwards  and  their  roob 
carried  away,  while  by  the  afflux  of  the  atmosphere  requisite  to  the  n- 
storation  of  its  equilibrium,  trees,  houses,  and  other  bodies  are  thromi 
inwards  towards  the  vertical  current  from  before  as  well  as  from  either 
side." 

This  rationale  of  the  tornado  had  been  in  the  hands  of  the  academiciaBi 
and  the  library  of  the  Academy  for  about  three  years,  when,  agreeaUj 
to  an  article  published  at  Paris,  on  July  17th,  1839,  in  the  Journal  to 
DebatSj  a  tremendous  tornado  occurred  about  the  last  of  the  preceding 
month,  at  Chatenay,  in  the  vicinity  of  that  metropolis.  The  losers  ip* 
plied  for  indemnity  to  certain  insurers,  who  objected  to  pay  on  the  pltf 
that  the  policies  were  against  thunder  storms,  not  againt  tornados,  w 
led  to  an  application  to  the  celebrated  Arago,  who  referred  the  case  to 
another  savant,  Peltier,  as  above  stated. 
From  the  following  naxtaVive^VT^n^^V^^^xQtcLVA&T^^rt^itwillbeieei 
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at  Peltier  adopted  my  opinion,  that  a  tornado  is  the  effect  of  an  elec- 
ical  discharge. 

''Early  in  the  morning  a  thunder  cloud  arose  to  the  south  of  Chatcnay,  and  moved  at 
out  ten  oVlock  over  the  valley  hctween  the  hills  of  Chatenay  and  those  of  Ecouen. 
tie  cloud  having  extended  itself  over  the  valley,  ap|)eared  stationary,  and  about  to  pass 
ray  to  the  west.  Some  thunder  was  heard,  hut  nothing  remarkable  was  noticed,  when 
out  midday,  a  second  thunder  storm,  coming  also  from  the  south,  and  moving  vrith 
pidity,  advanced  towards  the  same  plain  of  Chatenay.  Having  arrived  at  the  extremity 
the  plain  above  Fontenay,  opposite  to  the  firut  mentioned  thunder  cloud,  which  occu- 

?J  a  higher  part  of  the  atmosphere,  it  stopped  at  a  little  distance. 

•  •  •  •  • 

''Up  to  this  time  there  had  been  thunder  continually  rumbling  within  the  second  thunder 
Dud,  when  suddenly  an  under  portion  of  this  cloud  descending  and  entering  into  com- 
unication  with  the  earth,  the  thunder  ceased.  A  prodigious  attractive  power  was  exerted 
rthwith,  all  the  dust  and  other  light  bodies  which  covered  the  surface  of  the  earth 
ounted  towards  the  apex  of  the  cone  formed  by  the  cloud.  A  rumbling  thunder  was 
>ntinually  heard.  Small  clouds  wheeled  about  the  inverted  cone,  rising  and  descending 
ith  rapidity.  An  intelligent  spectator,  M.  Dutour,  who  was  admirably  placed  for  obscr- 
Ltion,  saw  the  column  formed  by  the  tornado  terminated  at  its  lower  extremity  by  a  cap 
*  lire;  while  this  was  not  seen  by  a  shepherd,  Oliver,  who  was  on  the  very  spot,  but  cn- 
>loped  in  a  cloud  of  dust. 

'*To  the  south-east  of  the  tornado,  on  the  side  exposed  to  it,  the  trees  were  shattered, 
hile  those  on  the  other  side  of  it,  preserved  their  sap  and  verdure.     The  portion  attacked 

>pcarcd  to  have  experienced  a  radical  change,  while  the  rest  wore  not  atlected. 

•  •  •  •  • 

**Finally,  it  advanced  to  the  park  of  the  castle  of  Chatenay,  overthrowing  every  thing  in 
i  path.  On  entering  this  park,  which  is  at  the  summit  of  a  hill,  it  desolated  one  of  tho 
lOist  agreeable  residences  in  the  neighborhood  of  Paris.  All  the  finest  trees  were  uprooted, 
le  youngest  only,  which  were  without  the  tornado,  having  escaped.  The  walls  were 
mown  down,  the  roofs  and  chimneys  of  the  castle  and  farm  house  carried  away,  and 
"anches,  tiles,  and  other  movable  bodies,  were  thrown  to  a  distance  of  more  than  five 
iiodred  yards.  Descending  the  hill  towards  the  north,  the  tornado  stop[)ed  over  a  pond, 
ilied  the  fish,  overthrew  the  trees,  withering  their  leaves,  and  then  proceeded  slowly  along 
1  avenue  of  willows,  tho  roots  of  which  entered  the  water,  and  being  during  this  part  of 
I  progress  much  diminished  in  size  and  force,  it  proceeded  slowly  over  a  plain,  and  finally, 
;  the  distance  of  more  than  a  thousand  yards  from  Chatenay,  divided  into  two  parts,  one 
r  which  disappeared  in  the  clouds,  the  other  in  the  ground.*' 

"In  thia  hasty  account  I  have,  with  the  intention  of  returning  to  this  portion  of  the  sub- 
xif  omitted  to  speak  particularly  of  its  effect  upon  trees.  All  those  which  came  within  • 
le  influcBce  of  the  tornado,  presented  the  same  aspect;  their  sap  was  vaporized,  and  their 
^neous  fibres  had  become  as  dry  as  if  kept  for  forty-eight  hours  in  a  furnace  heated  to 
inety  degrees  above  tho  boiling  point.  Evidently  there  was  a  great  mass  of  vapor  in> 
lantaneously  formed,  which  could  only  make  its  escape  by  bursting  the  tree  in  ever}' 
bection;  and  as  wood  has  less  cohesion  in  a  longitudinal  than  in  a  transverse  dircc- 
,on,  these  trees  were  all,  throughout  one  portion  of  their  trunk,  cloven  into  laths. 
Cany  trees  attest,  by  their  condition,  that  they  served  as  conductors  to  continual  discharges 
f  electricity,  and  that  the  high  temperature  produced  by  this  passage  of  tho  electric  fluid, 
iitantly  Yaporixed  all  the  moisture  which  they  contained,  and  that  this  instantaneous  va- 
orization  burst  all  the  trees  open  in  the  direction  of  their  length,  until  the  wood,  dried  up 
nd  split,  had  become  unable  to  resist  the  force  of  the  wind  which  accompanied  the  tarnado. 
a  contemplating  the  rise  and  progress  of  this  phenomenon,  we  seo  the  conversion  of  an 
idinaiy  thunder  gust  into  a  tornado;  we  behold  two  masses  of  douds  opposed  to  each 
ther,  oif  which  the  upper  one,  in  consequence  of  the  repulsion  of  the  similar  electricities 
rith  which  both  are  charged,  repelling  the  lower  towanis  the  gprocmd,  the  clouds  of  the 
ittcr  descending  and  communicating  with  the  earth  by  clouds  of  dust  and  by  the  trees. 
liis  communication  once  formed,  the  thunder  immediately  ceases,  and  the  discharges  of 
laetricity  take  place  by  means  of  the  clouds,  which  have  thus  descended,  and  the  trees. 
These  trees,  traversed  by  the  electricity,  have  their  temperature,  in  consequence,  raised  to 
■cfa  a  point  that  their  sap  is  vaporized,  and  their  fibres  sundered  by  its  effort  to  escape. 
Haihesy  and  fiery  balls,  and  sparks  accompanying  the  tornado,  a  smell  of  sulphur  remains 
Br  leveial  days  in  the  houses,  in  which  the  curtains  are  found  j^icoVoTtfdu  '^^«r]  x)DLVKi^ 
■ovet  that  the  toroBdoi§  nothing  ebe  than  a  condactor  formed  oC  \]he  c\Qi«ia,^\ai^««n«a< 


Mechanics^  Physics^  and  Chemistry, 

as  a  passage  for  a  continual  discharge  of  electricity  from  thoM  above,  and  that  the  diffirr- 
encc  between  an  ordinary  thunder  storm  and  one  accompanied  by  a  tornado,  consist!  in 
the  presence  of  a  conductor  of  clouds,  which  seem  to  maintain  the  combat  between  tltiP 
upper  portion  of  the  tornado  and  the  ground  beneatli." 

Less  than  two  years  after  the  allegations  and  inferences  comprised  ir^ 
the  preceding  abstracts  were  reported  to  the  Academy,  and  after  the  in- 
surers had  been  obliged,  as  Peltier  informed  me^  to  pay  for  it  as  an  elec- 
trical storm,  Babinet  sanctioned  the  idea  that  the  main  cause  of  tornaJoi* 
is  the  heat  imparted  to  an  ascending  column  of  air  by  condensing  vapor- 
electricity  occasionally  intervening,  but  not  being  in  the  least  essenlia^ 
to  the  generation  or  endurance  of  the  meteor. 

There  is  another  narrative  published  in  the  Compfes  RenduSy  or  JournaZ 
of  the  Proceedings  of  the  Academy,  which  confirms  that  of  Peliierim 
every  essential  particular.     Both  of  these  narratives  agree  with  that  wbicb, 
I  h:id  given  respecting  the  tornado  of  New  Brunswick,  excepting  tha" 
the  chemical  etlects  upon  the  trees  appear  to  have  been  more  violent  a — 
Chatenay. 

Although  Peltier  made  his  report  (of  which  abstracts  have  been  giveiL 
three  years  after  I  personally  handed  my  pamphlet  to  Arago  and  othtr'. 
members,  leaving  one  in  the  library  of  the  Academy,  he  alluded  to  my 
memoir  only  in  order  to  show  that  he  owed  nothing  to  it.     In  the  poiur 
of  the  greatest  and  most  evident  importance  I  had  manifestly  anticipate^/ 
him.     I  allude  to  the  inference,  that  during  a  tornado  an  electrical  dis- 
charge takes  place  by  means  of  the  column  or  trunk,  superseding  ihe 
lightning  by  which,  during  ordinary  thunder  storms,  discharge  is  elfecled. 
There  is,  so  Jar,  a  perfect  identity  between  his  inferences  and  mine.  These, 
widi  the  facts  established  by  the  survey  at  New  Brunswick,  and  by  his 
own  statements,  shew  that  there  can  be  no  rational  explanation  of  a  tor- 
nado, but  that  of  its  being  the  result  of  a  convective  discharge.    I  am 
not  in  the  least  disposed  to  contest  any  honor  which  he  may  have  acquirtid 
from  so  much  of  his  explanations  as  are  inconsistent  with  that  given  by 
me. 

That  the  idea  of  Peltier  that  the  cloud  acts  as  a  conductor  is  untenable, 
must  be  evident,  since  the  light  matter  of  which  a  cloud  is  constiluletl 
could  not  be  stationary  between  the  earth  and  sky  in  opposition  to  that 
upward  aerial  current  of  which  the  violence  is  admitted  by  him  to  be 
sufficient  to  elevate  not  only  water,  but  other  bodies  speciiically  much 
heavier  than  this  Uquid. 

Moreover,  I  have  ascertained  that  dense  fog  produced  within  a  glass 
vessel,,  does  not  act  as  a  conductor  so  as  to  discharge  an  electrified  koob 
of  iron.  When  subjected  to  the  exciting  power  of  an  electrical  machine, 
the  knob  gave  sparks  as  well  when  the  fog  was  present,  as  \7hen  it  was 
away.  The  knob  was  made  red  hot,  to  prevent  the  interference  of  con- 
densing moisture. 

But  independently  of  this  experimental  evidence,  were  moisture  intbe 

state  usually  designated  as  fog  or  cloud  a  conductor,  how  could  it  isoe 

from  an  uninsulated  high  pressure  boiler  highly  charged  with  electricitj-' 

As  soon  as,  by  the  escape  from  confinement,  the  pressure  is  relaxed,  ope 

portion  of  the  steam  is  resolved  into  low  pressure  or  rare  steam,  wbik 

another  portion  precipUalmg,  ^ss>im^^^^  ^^di^  oC  the  aqueous  matter  in 

a  cloud. 
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The  upward  current  of  air,  and  the  carrying  up  of  movable  bodies,  which 
has  been  fully  established  to  be  characteristic  of  tornados,  and  of  which 
Peltier  himself  confirms  the  existence,  is  irreconcilable  with  conduction, 
but  is  just  what  a  carrying  discharge  would  involve  as  a  matter  of  course. 

Subsequently  to  the  publication  of  my  memoir  on  the  cause  of  tornados, 
in  the  Jim^ican  Philosophical  Transactions^  and  Silliman*s  Journal^  for 
the  year  1837,  Faraday  distincjuished  that  species  of  electrical  discharge 
which  takes  place  by  a  current  of  air,  or  by  the  movement  of  bodies  situ- 
ated between  the  electrified  surfaces,  and  consequent  alternate  contact 
therewith,  as  the  ^^convective  discharge;"  while  the  discharge  by  means 
of  sparks  or  lightning  were  designated  by  him  as  diruptive. 

The  employment  of  these  terms  renders  the  demonstration  of  my  ration- 
ale more  easy  to  state.  These  modes  of  discharge  have  been  witnessed 
by  every  person  who  has  ever  been  present  when  the  most  common  rou- 
tine of  electrical  experiments  has  been  exhibited,  in  which  not  only  the 
spark  is  shown,  but  the  dancing  of  pith-balls,  or  of  puppets,  the  ringing 
of  bells,  the  rotation  of  wheels,  or  the  blasts  produced  by  electrified  points, 
causing  such  wheels  to  rotate. 

It  is  notorious  that  either  of  these  modes  of  discharge  may  be  made  to 
take  place,  by  varying;  the  distance,  or  the  form  or  character  of  the  masses 
employed. 

Thus,  in  the  experiment  in  which  pith-balls  are  made  to  resemble  hail, 
by  dancing  between  oppositely  electrified  disks,  an  approximation  of  one 
of  the  disks  towards  the  other  induces  a  spark  or  diruptive  discharge, 
and  thus  causes  dancing  to  cease.  In  Cuthbertson's  balance  electrometer 
the  movable  ball  approaches  that  which  is  stationary,  in  obedience  to  the 
convective  process;  but  as  soon  as  the  distance  between  the  balls  is  re- 
duced within  the  striking  distance,  a  diruptive  discharge  ensues,  indi- 
cated as  usual  by  a  spark. 

It  follows  that  by  a  slight  variation  as  to  distance,  the  same  degree  of 
electrical  excitement  may  be  productive  either  of  a  convective,  or  of  a 
diruptive  discharoje.  Excepting  a  prodigious  disparity  in  ma;;nitude,  the 
diruptive  spark  discharge  is  universally  recognised  as  perfectly  similar  to 
lightning.  Both  the  one  and  the  other  process  are  admitted  to  be  due  to 
discharges  of  electrical  accumulations,  differing  only  as  to  magnitude. 
Since,  agreeably  to  this  exposition,  susceptibility  of  commutation  exists, 
as  respects  diruptive  discharge  in  its  minuter  forms,  and  convective  dis- 
cbarge upon  the  same  scale,  does  it  not  follow  that  the  former,  as  produ- 
ced by  the  gigantic  processes  of  nature,  should  be  commutable  with  a 
convective  process  of  corresponding  immensity?  But  if  the  spark  be  exem- 
plified by  lightning,  how  is  the  convective  discharge  to  be  exemplified? 
Where  is  there  any  gigantic  meteorological  process  which  can  supply  the 
deficiency,  excepting  that  of  the  tornado  or  hurricane,  which  last  maybe 
viewed  as  a  tornado  on  a  scale  of  pre-eminent  grandeur?* 

*  Experience  shows  that  the  denser  portion  of  the  atmosphere,  which  lies  between  the 
itorm  clouds  and  the  earth,  is  competent  to  act  as  an  electric;  since  otherwise  there  would 
be  no  thunder  gusts,  nor  any  atmospheric  discharges  as  displayed  in  the  form  of  lightning. 
Thmt  air,  rarefied  to  a  certain  degree,  becomes  capable  of  acting  as  a  coating  does  in  the 
tBrtance  of  the  Leyden  jar,  is  proved  by  the  fact  that  the  inner  surface  of  a  glass  globe, 
irithiii  which  the  air  ii  rarefied  by  exhaustion,  may  be  charged  like  a  Leyden  jar,  if  to  the 


34  Mechanics^  Physics^  and  Chemuiry. 

If  from  a  point  electrified  by  a  machine,  a  blast  of  air  may  proceed  as 
strong  as  from  a  blow-pipe  supplied  by  a  bellows,  may  not  an  enormous 
blast  be  emitted  from  every  terrestrial  prominence,  electrified  by  the  pow- 
erliil  apparatus  of  nature,  as  much  greater  than  that  of  a  blow-pipe,  as  a 
spark  of  lightning  of  a  mile  in  length,  exceeds  that  yielded  by  an  excited 
conductor  or  charged  jar?  So  long  as  there  is  an  ascent  of  air  consequent 
to  electrical  convection,  there  must  be  a  confluence  of  the  same  fluid  from 
two  or  more  opposite  quarters,  to  supply  the  deficit  thus  created;  and  the 
air  as  it  follows  the  electrified  column  being  successively  similarly  electri- 
fied, that  enduring  trunk  or  column  is  formed  and  sustained  which  charac- 
terizes tornados  or  water-spouts. 

\Vithin  this  traveling  trunk,  which,  in  its  form,  contortions,  and  delete-^ 
rious  power,  resembles  that  of  an  enormous  elephant,  as  mischievous  as- 
gigantic,  bodies  are  not  only  subjected  to  the  same  convective  influence 
as  the  air,  but  are  also  exposed  to  the  upward  force  arising  from  a  vertical 
blast.  On  each  side  of  the  track  which  marks  the  progress  of  the  trunks 
bodies  are  subjected  to  the  confluent  blasts,  which  rush  in  to  supply  ih^ 
u])ward  current. 

The  alternation  of  the  convective  and  diruptive  discharges  was  well 
exemplified  in  the  phenomena  of  the  Providence  tornado  of  1838,  a^ 
described  by  a  most  worthy  and  well  informed  observer,  Zachariali 
Allen,  Esq.  As  soon  as  the  trunk  reached  the  river,  the  water  ihrougbout 
tht*  included  area,  rose  up  as  in  a  state  of  ebullition  by  the  convective 
inlluence;  but  a  diruptive  discharge,  in  the  form  of  lightning,  taking  place, 
the  tbam  subsided  momentarily,  yet  rose  again,  until  by  another  spark  of 
lightning  another  subsidence  ensued.     Were  ever  facts  more  accordanf 
Willi  an  explanation  than  those  observed  by  Mr.  Allen,  with  the  hypothe- 
sis which  I  advanced? 

Against  the  idea  that  there  could  be  any  adequacy  in  the  apparatus  of 
nature,  such  as  to  make  bodies  dance  between  the  earth  and  sky,  as  pup- 
outer  surface  a  conducting  body  be  applied,  and  a  due  communication  made  mrith  an  eIr^ 
trical  niuchiiic  in  operation. 

As  it  is  weli  known  that  the  terrcstrini  surface  is  a  conductor,  it  follows  that  in  that 
Furlare,  the  denser  air  in  proximity  therewith,  and  the  rarefied  conducting  air  above,  we 
have  an  electric  between  two  conductors  conii^ctent  to  act  as  coatings.  Thus  the  dfwe 
nir  acts  as  a  glass  pane  between  two  coatings,  or  as  the  glatis  in  an  exhausted  globe  tcU 
between  the  rarefied  air  within  and  the  hand  of  the  operator  without.  We  have,  tber^ 
fore,  all  that  is  requisite  to  the  reception  of  an  electrical  charge. 

That  the  means  of  disturbing  of  the  electric  equilibrium  are  abundantly  prolific, the 
terrific  discharges  of  lightning  in  electrical  storms  can  leave  no  doubt. 

U^ing  the  language  of  the  Franklinian  theory,  I  urged  that,  in  the  concentric  spicei 
occupied  by  the  earth  and  that  occupied  by  the  rare  conducting  medium  aliove  alludcilto, 
there  must  be  two  oceans  of  electricity ,  which  could  not  fail  from  medianical  or  chemiciJ 
causes  to  Ijc  in  different  states.  But  a^^suming  that  electricity  is  a  result  of  the  pdlaiiii- 
lion  of  the  ethereal  fluid,  to  the  undulation  of  which  light  is  ascribed,  we  are  led  tosubiti' 
tute  for  oceans  of  a  specific  fluid,  the  idea  of  a  boundless  ocean  of  ethereal  matter,  which  by 
peculiar  atfcctions  may  become  competent  to  perform,  within  the  concentric  spaces  tlliuled 
to,  the  part  assigned  by  Franklin  to  one  fluid,  by  Dufay  to  two  fluids. 

Consistently  it  may  be  inferred  that  an  atmospheric  charge  may  extend  all  aroimd  tbf 
globe,  so  as  to  make  one  great  battery  analogous  to  that  above  desi'ribed  of  the  exhioiti' 
glass  globe;  the  rare&ction  being  in  one  case  internal,  in  the  other  external.  Agrecthff 
to  these  considerations,  there  are  no  limits  to  the  possible  extent  of  atmospheric  aeniBs- 
Jations  of  electricity,  while  the  rapidity  with  which  discharges  pervade  condiicton  ii  Mck 
an  to  render  distance  no  obstacle 
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d  pitb'balls  are  seen  to  dance  between  electriiied  brass  disks,  it 
m  urged  by  Prof.  Espy,  that  a  stratum  of  an  elastic  fluid  like  air, 
lot  perform  the  part  of  a  solid  metallic  disk. 
answer  to  this  is,  that  whatever  state  of  things  is  competent  to 
electrical  charges,  is  competent  to  produce  any  of  the  phenomena 
larges.  Just  as  much  stability  is  requisite  to  enable  the  dirupti\e 
;ge  of  lightning  to  take  place,  as  to  enable  the  convective  discharge 
iomado  or  water-spout. 

onclude,  I  claim  to  have  laid  before  the  scientific  world  a  memoir, 
:h  tlie  tornado  is  made  to  bear  the  same  relative  position  to  light- 
at  the  carrying  discharge  does  to  the  electrical  spark,  and  to  have 
te  first  electrician  that  ever  pointed  out  this  simple  and  true  relation 
D  those  awful  meteors.  I  urge  that  the  language,  proceedings,  and 
of  the  French  academicians  show,  that  they  were  entirely  unpre- 
br  this  new  view  of  the  subject.  Hence,  nearly  five  years  after- 
notwithstanding  the  tornado  at  Chatenay  and  Peltier's  Report,  and 
lad  sent  them  meanwhile  a  pamphlet  containing  a  translation  of  my 
r  into  their  own  language,  they  still  remained  in  utter  darkness : 
it  meanwhile,  Peltier,  with  the  approbation  of  Arago,the  President 
Academy,  had  adopted  essentially  my  explanation;  attempting, 
er,  to  put  my  theory  in  the  back-ground,  by  substituting  conduction 
veciion, 

have  elsewhere  said,  Franklin  by  aid  of  a  kite-string  demonstrated 

!Dtity  of  lightning  with  the  electrical  spark  or  diruptive  discharge. 

to  have  shown,  by  reasoning  anfi  a  reference  to  experimental 

ce,  that  the  tornado  is  identical  with  the  convective  discharge  of 

nty. 

the  State  of  Atmospheric  Strata  holding  Accumulations  ofEledricity 
rhunder  Storms. — In  order  to  sustain  the  inferences  which  I  have 
:ed,  it  is  sufficient,  as  already  avowed,  to  point  out  that  no  diifi- 
an  be  ascribed  to  the  existence  of  an  electrical  accumulation  com- 
to  produce  a  convective  discharge  in  the  form  of  a  tornado,  which 
ot  apply  equally  against  any  accumulation  of  the  same  nature,  ca- 
of  producing  diruptive  discharges,  as  in  the  case  of  lightning. 
ecise  mode  in  which  a  thunder  cloud  becomes  a  reservoir  of  elec- 
and  afterwards  emits  it  as  lightning,  was  not  suggested  by  Franklin, 
still  undecided.  That  this  precision  of  explanation  has  not  been 
id  in  the  case  of  the  tornado,  cannot  then  be  fairly  or  consistently 
d  as  an  objection  to  our  considering  this  meteor  as  the  offspring  of  the 
mrent. 

e  strive  to  electrify  a  ball  suspended  to  a  steelyard  or  scale  beam, 
athbertson's  electrometer,  so  a9  to  be  equiponderant  with  a  counter- 
:  on  the  other  arm  of  the  beam,  it  will  aescend  as  soon  as  charging 
SQCes.  Wherefore,  then,  do  not  thunder  clouds  descend  in  obedi- 
3  an  incipient  charge?  I  believe  this  question  has  never  been  an- 
I* 

>ald  suggest  that,  agreeably  to  Faraday's  researches,  we  are  justi- 
sopposin^  that  as  the  charii;e  consists  more  or  less  of  the  polari- 
of  the  aerud  particles^  by  which  they  assume  ac«t\»ii  %n%xi^x&Kt^. 
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indispensable  to  an  electrical  charge,  and  which  grows  with  its  : 
and  strengthens  with  its  strength. 

Thus  there  may  be  a  simultaneous  and  commensurate  aflfecl 
which  the  opposite  polarities,  usually  called  the  opposite  eled 
created  at  the  surfaces  of  the  electrified  (or,  as  I  would  say,  pc 
stratum  of  the  atmosphere,  are  produced  together  with  that  arrai 
of  the  aerial  atoms  in  rows,  like  iron  filings  situated  between  p< 
magnet.  Hence  the  same  electrifying  causes  which  induce  in 
treme  surfaces  a  reciprocal  attraction,  cause  in  the  intermediate 
proportional  indisposition  to  undergo  the  derangement  which  anj 
ence  to  that  attraction  would  involve.* 

Objections  to  Espy^s  Hypothesis. — It  is  well  known  that,  when  si 
rarefied,  air  is  refrigerated;  hence,  when  a  receiver  is  first  subji 
exhaustion,  a  cloud  appears  within  it,  arising  from  the  condens: 
aqueous  vapor.  Dalton  found  that  when  the  air  thus  rarefied  was 
of  aqueous  vapor,  it  became  much  colder  than  when  this  vapor  was 

*  If  when  there  is  a  great  accumulation  of  electricity,  sufficient  for  the  cmisaion 
ning,  we  suppose  the  atmospheric  stratum  which  holds  the  diarge  to  perform  tl 
the  glass  in  a  charged  pane,  tlie  cloud  and  the  earth  acting  as  coatings,  the 
rationale  may  be  countenanced  by  the  facts. 

This  rationale  assumes  that  electricity  consists  of  opposite  polarities,  resulting, 
day  supposes,  from  an  "aclion'*  of  afoms  in  proximity,  or  as  I  infer,  from  a  polar 
resulting  from  tlie  polarization  of  ethcrial  matter  associated  or  combined  with  pi 
matter.  The  same  reasoning  would  apply  were  the  hypothesis  of  two  fluids  um 
^  hich  the  phenomena  are  ascribed  no  less  to  repulsion  than  to  attraction. 

Let  us  suppose  a  stratum  of  the  atmosphere  to  be  situated  just  above  the  heigl 
miles,  and  of  course  to  have  only  half  the  mean  density  of  a  stratum  resting  ont 
trial  surface.  Let  it  be  supposed  that  these  strata  are  oppositely  electrified,  as  io 
of  thunder  storms.  Of  course,  the  oppositely  excited  strata  will  have  a  tcnden 
proach  each  other,  while  the  terrestrial  surface,  similarly  electrified  with  the  lowei 
will  repel  tliis,  simultaneously  attracting  the  upper  stratum.  But  will  the  att 
the  earth  for  the  sparse  and  remote  air  of  the  upper  stratum  balance  the  repulsion 
by  it  towards  the  contiguous  and  denser  stratum  below  ?  Will  not  the  force  in 
instance  be  greater,  first,  because,  in  the  same  space,  there  are  twice  as  manj 
repel,  and  in  the  next  place,  because  they  are  in  proximity  to  the  earth?  See  ^ 
Journal^  Vol.  y.,  n.  s.,  p.  345. 

Again,  while  the  similarly  electrified  aerial  particles  in  either  stratum  must  i 
other  in  consequence  of  their  similar  excitement,  will  not  this  eflect  in  the  lowc 
bo  twice  as  great,  (if  not  quadruple,)  in  consequence  of  there  being  twice  as  ma 
in  the  same  space  ?  Thus  while  gravitation  is  counteracted  by  electrical  repu 
gaseous  elasticity  of  the  air  is  increased  by  the  same  cause.  Hence  arises  an  \ 
and  ascensional  power.  Although  the  whole  of  the  atmospheric  stratum  similai 
fiod  by  the  terrestrial  surface  must  be  repeUed  thereby,  yet  the  force  being  eqna 
buted,  is  insufficient  to  cause  the  whole  to  be  elevated  so  as  to  create  a  Tacnii 
under  these  circumstances  that  either  the  diruptive  discharge  may  take  place  in 
of  lightning,  in  which  case  an  intermediate  row  of  aerial  particles  become  instmi 
the  meeting  of  two  opposite  waves  of  electro-polarity;  or  a  convective  diediaige 
place  by  a  concentration  of  the  forces  on  a  comparatively  minute  columnar  apace. 
this  space  all  the  forces  are  exaggerated  which  have  been  assigned  to  the  a 
Hence,  while  the  aerial  elasticity  is  assisted  by  a  reciprocal  electro-polar  reps 
whole  mass  of  the  air  and  bodies  within  the  space  are  violently  repeUed  bj  f 
Hence  the  expansive  power  by  which  houses  are  burst,  and  bodies,  sufficient^  \ 
movable,  are  borne  aloft  accompanied  by  an  electrified  aerial  blast. 

An  exemplification  of  this  concentration  of  force  is  to  be  eeen  in  the  perfiirtti 
glass  of  a  charged  jar. 

Were  the  mean  height  of  the  upper  stratum  only  1}  miles,  the  difierenea  ol 
mni/d  be  only  one-fourth  of  that  assumed,  but  still  evidently  there  would  ba  a 
HUHV  tbao  anffident  to  icoount  Sat  \!hft  eT^aaMtn^  vosi  MMaiioQal  powar. 
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lis  he  ascribed  to  the  latent  heat  given  out  by  aqueous  vapor  on  con- 
inaing.  Before  I  had  the  pleasure  of  knowing  Mr.  Espy,  I  contrived 
I  apparatus  for  showing  the  cold  and  cloud  produced  by  rarefaction. 
'Utman^s  Journal^  Vol.  13,  p.  4. 

This  apparatus,  as  well  as  that  employed  by  Dalton,  does  not  differ 
isentially  from  Espy's  nephelescope,  which  is  the  name  given  by  him  to 
1  instrument  answering  the  same  purpose  as  that  employed  by  Dalton. 
otoriously,  the  density  of  the  air  diminishes,  in  a  geometrical  ratio,  as 
lc  place  of  examination  is  higher;  so  that  at  the  altitude  of  three  miles 
is  only  half  as  dense  as  upon  the  earth's  surface. 

Davy,  in  his  elements,  ascribed  the  formation  of  clouds  to  the  refrige- 
Ltion  arising  from  the  rarefaction  of  ascending  columns  of  air,  and  to  this 
used  to  advert  in  my  lectures,  nearly  thirty  years  ago,  using  the  nephele- 
:ope,  which  I  had  contrived,  as  above  mentioned,  to  illustrate  the  idea. 

Thus  it  became  evident,  from  the  experiments  and  suggestions  of  Dal- 
>a  and  Davy,  that  when  the  different  portions  of  air,  in  an  upward  cur- 
^nt,  successively  reach  a  height  sufficient  to  rarefy  and  cool  them  to  a 
ertain  extent,  the  aqueous  vapor  which  they  hold  must  form  a  cloud, 
nd  at  the  same  time  render  them  lighter  and  warmer  than  the  surround- 
Qg  air. 

It  was  first  assumed  by  Espy  that  the  rise  of  temperature  thus  caused, 
^ould  create  a  buoyancy  like  that  of  a  belloon,  and  an  upward  force, 
>od  so  great  an  acceleration  as  to  produce  the  phenomena  of  a  tornado 
t  the  foot  of  the  column  affected.  In  fact,  the  buoyancy  thus  arising  is, 
f  this  ingenious  author,  considered  as  universally  the  cause  of  storms. 
Admitting  his  estimate  of  the  buoyancy  consequent  to  the  condensation 

Vapor  to  be  correct,  I  aver  that  no  buoyancy  thus  created  in  the  up- 
•r  part  of  an  aerial  column,  would  cause  any  disturbance  of  the  column 
•low  the  level  of  that  upper  part. 

Count  Rumford  first  showed  that  water  may  be  boiled  at  the  top  of  a 
staining  vessel  without  warming  the  liquid  lying  below  the  part  where 
K  beat  may  be  applied.  This  fact  has  been  demonstrated  by  me  on  a 
'ge  scale  during  each  of  thirty  courses  of  lectures.  In  Mr,  Espy^s 
e*€7ice,  about  five  years  ago,  I  demonstrated  that  this  law  is  equally  true 
the  case  of  air. 

A.  large  bell-dass  was  so  supported  in  an  inverted  position,  as  to  allow 
c  axis  of  a  spirit  lamp  flame  to  be  concentric  with  the  bore  of  the  neck. 

the  next  place,  a  tuft  of  cotton,  nearly  equalling  in  diameter  the  mouth 
^the  bell,  was  moistened  with  alcohol.  By  means  of  tongs,  this  tuff, 
ing  held  just  above  the  mouth  of  the  bell,  was  inflamed.  Of  course, 
c  difference  of  temperature  thus  created  was  incomparably  greater  than 
y  which  could  be  producible  by  the  latent  heat  yielded  by  condensing 
^por.  Moreover,  the  whole  lifting  influence  was  concentrated  upon  the 
^vxiparatively  narrow  area  of  the  bore  in  the  neck;  yet  the  smallest  ac- 
'loration  could  not  be  perceived  to  take  place.  The  flame  was  not  in 
^Q  sli^test  degree  disturbed.  Subsequently,  at  the  meeting  of  the  as- 
^ciation  at  Cambridge,  in  1849,  an  apparatus  was  constructed  by  which 
^  experiment  above  described,  was  repeated  with  an  improved  arrange- 

Inside  of  tfie  inverted  bell,  so  as  to  cover  the  bore  of  \\k^  ty^^ VcoicAr 

Vm.  XXIV^^TaiMB  8MmiSB,-^N9*  1.^-Jui.t,  185^.  K 
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diately  over  A^hich  it  rested,  a  disk  of  wire  gauze  was  placed,  supporti 
a  few  thill  fibres  of  carded  cotton.  About  half  an  inch  above  the  moi 
of  the  bell  another  disk  or  tray  of  wire  gauze  was  upheld  by  approprii 
means,  on  which  there  was  put  a  stratum  of  carded  cotton  sufiicien 
copious.  These  preparations  being  completed,  the  cotton  above  the  t 
was  ignited.  Notwithstanding  the  enormous  rise  of  temperature  ^l 
produced  in  the  upper  part  of  the  column  of  air,  of  which  the  lev 
portion  occupied  the  bell  glass,  so  entirely  was  this  lower  portion  ud 
tiuenced  that  there  was  not  the  least  perceptible  agitation  produc 
among  the  most  delicate  fibres  of  the  cotton. 

This  perfect  immobility  of  the  air  subjacent  to  a  column  of  that  flu 
to  which  a  great  ascensional  power  seems  to  be  imparted  by  the  ignit' 
of  the  cotton,  as  above  described,  will  not  exite  wonder,  when  it  is 
collected  that  the  buoyancy  is  not  the  consequence  of  absolute  levi 
but  of  comparatively  lesser  weight.  The  ascent  of  a  balloon  is  not  spi 
taneous;  it  is  the  ctlect  of  coercion.  It  is  forced  to  ascend  by  the  suj 
rior  gravity  and  consequent  pressure  of  the  surrounding  air.  But  wl 
this  displaces  the  balloon,  it  does  not,  on  that  account,  relax  its  press 
on  the  subjacent  portion  of  the  atmosphere. 

It  is  admitted,  that,  on  reaching  the  rarefied  region  where  the  atm 
pheric  clouds  appear,  the  consequent  condensation  of  aqueous  vapor  i 
make  any  body  of  air  containing  it  warmer  than  it  would  otherwise  I 
and  from  the  lowest  level  above^ which  the  heat  is  applied  there  woi 
be  a  more  or  less  disturbance,  m  consequence  of  the  greater  buoyat 
of  the  column  warmed  by  the  condensation  of  vapor.  But  this  distui 
ance  would,  as  I  conceive,  be  much  less  abrupt  and  forcible  than  1 
Espyan  hypothesis  of  storms  requires. 

Even  after  the  condensation  of  aqueous  vapor  is  effected,  the  wi 
which  formed  it  will  remain  within  the  column,  and  still  add  to  its  weig 
so  that  the  total  weight  will  not  be  diminished.  Moreover,  by  swelli 
upwards,  as  it  naturally  will  do,  towards  the  region  where  there  is  le 
resistance,  it  will  become  as  much  taller  as  rarer,  and  thus  compens 
by  its  greater  height  for  the  loss  of  specific  gravity.  Jn  ation-elastic  flo 
any  superiority  of  elevation,  in  any  portion  expanded  more  than  the  le 
would  be  rapidly  compensated  by  the  overflow  of  the  excess;  but  in 
elastic  fluid,  where  the  summit  must  be  so  rare  as  to  have  scarcely  i 
perceptible  weight,  no  such  active  overflow  can  take  place  as  would 
requisite  to  produce  any  violent  exchange  of  position  between  the  colui 
thus  afiected  and  the  surrounding  portion  of  the  atmosphere. 

If,  as  represented  by  Espy,  all  that  is  requisite  to  produce  a  tornado 
an  upward  current  of  air,  pre-eminently  warm  and  moist,  and  penetndi 
into  the  region  of  the  clouds,  the  conditions  are  abundantly  realised  : 
the  vicinity  of  the  equator.  The  trade  winds  have  long  been  ascribed  i 
the  ascent  of  air  from  the  regions  on  each  side  of  the  equatorial  line,  i 
consequence  of  the  rarefaction  arising  from  a  comparatively  superior  tefl 
perature. 

To  supply  the  vertical  current  thus  created,  the  air  is  conceived  tofle^ 

towards  the  equator  from  regions  more  remote,  and  less  heated  bjA 

sub;  the  currents  thus  caused  being  rendered  more  westerly  in  Ad 

direc^on^  relatively  to  the  eatCb?%  %>imt«^  b^  the  diurnal  motioD  of  Ai 
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surface,  which  is  necessarily  accelerated  vrith  the  increase  of  its  distance 
from  the  terrestrial  axis,  as  the  equator  is  approached.  As,  in  conse- 
quence of  the  warmth  to  which  its  ascent  is  attributed,  and  an  ample 
contact  with  the  surface,  the  upward  current  must  be  replete  with  aque- 
ous vapor,  all  the  requisites  which  the  Espyan  theory  requires  for  the 
production  of  a  perpetual  gigantic  tornado  are  present;  and  yet  none  is 
produced. 

With  the  hypothesis  which  ascribes  tornados  to  an  eleetrical  discharge, 
it  is  quite  consistent  that  there  should  be  no  thunder  storms  within  the 
region  of  the  vertical  current,  or  the  trade  winds  produced  thereby,  since 
there  is  a  perpetual  discharge  by  conTecdon,  preventing  of  course  any 
electrical  accumulations. 


On  Certain  Points  in  the  Construdion  of  Marine  Boilers.    By  J.  Scott 

Russell,  M.  Inst.  C.  E.* 

The  author  having  arrived  at  certain  theoretical  results  relative  to  the 
construction  of  marine  boilers,  put  them  into  practice  about  ten  years 
back,  in  designing  the  boilers  for  the  Royal  Mail  Steam  Packets  Clyde^ 
Tay^  Tweedy  and  Teviot;  and  as  they  had  been  in  constant  work  ever 
since,  running  from  42,000  miles  to  48,000  miles  per  annum,  .without 
material  repairs^  he  believed  their  durability,  combined  with  effective 
combustion  and  economy  of  fuel,  had  been  fully  established.    The  prin- 
ciples upon  which  these  boilers  were  constructed  differed  from  those 
generally  recognised.  In  the  first  place,  it  was  considered  that  a  judicious 
distribution  of  the  most  intensely  heated  surfaces  would  be  conducive  to 
durability;  and  for  this  purpose,  instead  of  returning  the  flues  over  the 
furnaces,  the  top  of  the  furnaces  and  the  hottest  flues  were  brought  to 
the  surface  of  the  water,  and  the  cooler  or  return  flues  were  taken  to  the 
bottom  of  the  water«    The  water  was  admitted  at  the  bottom,  and  was 
gradually  warmed  as  it  rose,  the  greatest  heait  being  imparted  at  the  last 
iDoment,  by  which  means  the  bubbles  of  steam  were  prevented  from  ac- 
cumulating in  contact  with  intensely  heated  metal.  In  the  next  place,  the 
Capacity  of  the  furnaces  or  fire-boxes  was  unusually  large,  and  their  height 
above  the  incandescent  fuel  much  greater  than  usual.     The  evaporatmg 
Surface  in  these  boilers  was  also  much  more  than  customary,  there  being 
Do  less  than  three  feet  of  evaporating  surface  for  every  foot  of  furnace 
bars.     The  process  of  blowing  off  was  provided  for  by  arranging  under 
the  flues  and  furnaces  large  water  spaces,  as  reservoirs  for  the  collection 
and  blowing  off  of  brine  and  other  deposit. — Proceed.  Inst.  Civ.  Eng., 
March  23. 


•4  Description  of  a  Diaphragm  Steam   Generator.    By  M.  Boutigny 

(d'Evreux).t 

The  principle  upon  which  this  steam  generator  was  based,  was  that 
**bodies  evaporate  only  from  their  surfaces."  This  being  received  as  an 
wciom,  it  must  necessarily  follow  that  in  the  construction  of  steam  boilers, 

*  From  the  London  Civil  Engineer  and  Architect'i  Jouiiifll,  Ky[i\^  \%^*%.       \Wvi« 
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either  the  evaporating  surface  of  melal  should  be  extended  to  its  utmost 
limit,  or  the  water  should  be  so  divided,  and  its  evaporating  surfaces  be 
so  muhiplied,  as  to  arrive  at  the  same  end,  of  obtaining  the  greatest 
amount  of  steam  by  the  expenditure  of  the  least  amount  of  fuel.  The 
steam  generator  was  described  to  consist  of  a  vertical  cylinder  of  wrought 
iron,  25  inches  high  by  12f  inches  diameter;  the  base  terminatiug  in  a 
hemispherical  end,  and  the  upper  part  closed  by  a  cun^ed  lid,  upon  which 
was  attached  the  usual  steam  and  safety  valves,  feed*,  steam,  and  other 
pipes,  &c.  The  interior  contained  a  series  of  diaphragms  of  wrought  iron, 
pierced  with  a  number  of  fine  holes,  and  having  alternately  convex  and 
concave  surfaces.  They  were  suspended  by  three  iron  rods,  at  given  dis- 
tances apart,  in  such  a  manner  as  not  to  be  in  contact  with  the  heated 
exterior,  or  shell  of  the  boiler.  When  any  water  was  admitted  through 
the  feed-pipe,  it  fell  upon  the  upper  (convex)  disk,  which  had  a  tendency 
to  spread  it  to  the  periphery,  the  largest  quantity  falling  through  the  per- 
forations in  the  shape  of  globules;  the  second  diaphragm  being  concare, 
tended  to  direct  the  fluid  from  the  circumference  to  the  centre,  and  so  on, 
until,  if  any  fluid  reached  the  bottom  of  the  cylinder,  it  mingled  with  a 
thin  film  of  water,  in  a  high  state  of  ebullition,  that  being  the  hottest  part 
of  the  boiler.  It  appeared,  however,  that  in  its  transit  through  these  dia- 
phragms, the  water  was  so  divided,  that  exposing  a  very  large  surface  to 
the  caloric,  it  was  transformed  into  steam  with  great  rapidity,  and  with 
great  economy  of  fuel.  The  boiler  described  had  been  worked  for  a  long 
time  at  Paris  with  great  success,  giving  motion  to  a  steam  engine  of  two 
horse  power.  The  consumption  of  coal  was  stated  to  be  very  small,  789 
pounds  of  water  having  been  converted  into  steam  by  182  pounds  of  coal 
in  nine  hours,  under  a  pressure  often  atmospheres.  The  chemical  part  of 
the  question  was  carefully  examined,  and  it  was  shown,  that  at  that  tem- 
perature the  iron  was  exactly  in  the  best  condition  to  bear  strain.  The 
practical  application  on  a  large  scale  was' submitted  to  the  engineers,  the 
author  having  only  proposed  the  system  for  small  boilers,  and  under  cir- 
cumstances of  wanting  to  obtain  a  motive  power  in  situations  of  restricted 
space,  and  where  first  cost  was  a  great  object. — Proceed.  InsL  Civ,  Eng*, 
March  23. 


For  the  Journal  of  the  Franklin  Institute. 

On  the  Telegraphic  Lines  of  the  World,    By  Dr.  L.  Tcrxbcll. 

United  States. 

In  givmg  an  account  of  the  number  of  telegraphic  lines,  it  will 
be  proper  to  place  the  United  States  as  first  on  the  list,  from  the 
number  and  extent  of  the  lines,  and  from  the  extensive  use  made  of 
them  in  every  department,  both  for  business  and  pleasure.  Still,  it  will 
be  but  an  approximation  to  the  number,  for  they  are  like  the  spider's 
web,  forming  a  complete  network  over  the  length  and  breadth  of  the 
land,  from  the  extreme  north-eastern  point  to  the  western  boundaiyof 
Missouri,  adjoining  the  Indian  territory.  A  continuous  line  of  telegnpli 
now  extends  from  the  ver^e  ol'  dvUxzation  on  the  western  frontier  (eist 
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f  the  Rocky  Mountains)  to  the  north-eastern  extremity  of  the  United 
tates;  and  the  time  is  not  far  distant  \vhen  we  shall  have  a  telegraph 
om  the  Mississippi  river  to  San  Francisco.  This  is  no  fancy  sketch,  as 
le  route  is  already  selected  for  the  California  line,  and  a  most  interest- 
ig  Report  was  presented  to  the  Senate  of  the  United  States  in  the  session 
F 1851,  by  the  Committee  on  Post  Offices  and  Post  Roads. 

**The  route  selected  by  the  Committee  is,  according  to  the  survey  of 
aptain  W.  W.  Chapman,  U.  S.  Army,  one  of  the  best  that  could  be 
lopted,  possessing  as  it  does  great  local  advantages.  It  will  commence 
:  the  City  of  Natchez,  in  the  State  of  Mississippi,  running  through  a  well 
titled  portion  of  Northern  Texas,  to  the  town  of  El  Paso,  on  the  Rio 
rande,  in  latitude  32°;  thence  to  the  junction  of  the  Gila  and  Colorado 
vers,  crossing  at  the  head  of  the  Gulf  of  California,  to  San  Diego,  on 
le  Pacific;  thence  along  the  Coast  to  Monterey  and  San  Francisco.  By 
lis  route,  the  whole  line  between  the  Mississippi  River  and  Pacific 
cean  will  be  south  of  latitude  33®;  consequently,  almost  entirely  free 
om  the  great  difficulties  to  be  encountered,  owing  to  the  snow  and  ice 
1  the  Northern  route,  by  the  way  of  the  South  Pass,  crossing  the  Sierra 
evada  Mountains  in  latitude  39°.  The  whole  distance  from  the  Missis- 
ppi  to  San  Francisco  will  be  about  240Q  miles." 

The  great  benefits  to  be  derived,  the  Report  fully  and  ably  sets  forth, 
hether  m  a  military,  commercial,  or  social  point  of  view. 

**In  a  commercial  point  of  view,  the  line  in  question  assumes  a  gigantic 
nportance,  and  presents  itself  not  only  in  the  attitude  of  a  means  of  com- 
lunication  between  the  opposite  extremes  of  a  single  country,  however 
reat,  but  as  a  channel  for  imparting  knowledge  between  distant  parts  of 
le  earth.  With  the  existing  facilities,  it  requires  months  to  convey  in- 
irmation  from  the  sunny  climes  of  the  Eiast  to  the  less  favored,  in  point 
r  climate,,  but  not  less  important  regions  of  the  West,  teeming  as  they 
o,  with  the  products  of  art  and  enterprise.  Let  this  line  of  wires  be 
stablished,  and  the  Pacific  and  Atlantic  Otzeans  become  as  one,  and  in- 
elligence  will  be  conveyed  from  London  to  India  in  a  shorter  time  than 
fas  required  ten  years  since  to  transmit  a  letter  from  New  York  to  Liver- 
pool." 

"Nor  does  the  importance  of  the  nndertakin^y  claim  less  interest,  when 

^rded  in  a  social  point  of  view.  California  is  bein?  peopled  daily  and 
ourly  by  our  friends,  our  kindred,  and  our  political  brethren.  The  little 
3nds  that  a  few  centuries  since  landed  on  the  Western  shores  of  the 
^lantic,  have  now  become  a  mighty  nation.  The  tide  of  population 
's  been  rolling  onward,  increasing  as  it  approached  the  setting  sun, 
Ltil  at  length  our  people  look  abroad  upon  the  Pacific^  and  have  their 
^c&es  almost  within  sight  of  the  spice  groves  of  Japan.  Although  sepa- 
t^  from  us  by  thousands  of  miles  of  distance,  they  will  be  again  re- 
>i«d  to  us  in  feeling,  and  still  present  to  our  affections,  through  the  help 

this  noiseless  tenant  of  the  wilderness."" 

In  the  Congressional  G/b&€  of  April  6, 1852,  Mr.  Douglass  presented  the 
^morial  of  Henry  O'Reilly,  proposing  a  system^  of  intercommunication 
f  mail  and  telegraph,  between  the  Atlantic  and  Paeifie^  States.    All  he 
Ati  ia  pemiisaioD  to  establish  a  telegraphic  line  from  the  Mis8i8si^^v\^-- 
^1  ivhere  the  wires  now  terminate,  to  the  Pac\&c  Oce^ti^  ^iidi  \o  \^ 
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protected  by  a  line  of  military  posts,  so  that  he  can  keep  up  tlie  communi- 
cation for  the  benefit  both  of  the  Government  and  of  the  public.  Mr. 
O'Reilly  states  in  this  memorial,  that  within  two  years  from  this  time, 
with  this  line  completed,  he  would  be  able  to  deliver  the  European  news 
on  the  shores  of  the  Pacific  wiihin  one  week  from  the  time  it  left  the 
European  Continent.  The  motion  was  referred  to  the  Committee  on  Ter- 
ritories. 

These  are  but  a  part  of  the  advantages  set  forth  in  the  bill,  with  a 
strong  recommendation  from  the  Committee  for  its  passage. 

The  authorities  of  Newfoundland  have  granted  to  Mr.  H.  B.  Tibbatts 
and  associates,  of  New  York,  the  exclusive  right  to  construct  and  use  the 
magnetic  telegraph  across  that  island,  for  the  period  of  thirty  years.  The 
grant  is  designed  to  facilitate  Mr.  Tibbatts  in  his  scheme  for  the  establish- 
ment of  steam  and  telegraphic  communication  between  New  York  and 
Liverpool  or  London,  injive  days.  The  telegraph  is  to  extend  from  New 
York  to  St.  Johns,  from  whence  a  line  of  steamers  is  to  run  to  Galway, 
where  another  line  of  telegraph  is  to  commence,  extending  to  London. 
This  latter  line  will,  it  is  said,  be  completed  during  the  current  year.  The 
distance  from  St.  Johns  to  Galway  is  1647  miles,  or  about  five  days'  sail. 

There  are  numerous  lines  in  actual  and  successful  operation  under  the  title 
of  Morse,  House,  and  Bain,  each  giving  every  facility  to  the  business  man. 

A  recent  letter  from  Charles  T.  Chester,  Esq.,  Telegraphic  Engineer, 
who  is  connected  with  the  Morse  Line,  the  first  and  most  extensive  one 
in  the  United  States,  gives  the  following  statistics  of  the  facilities  for  the 
transmission  of  intelligence  along  their  lines  in  the  chief  cities  of  this 
country. 

"Two  Morse  wires  run  to  Boston,  three  to  Buffalo,  five  to  Philadelphia, 
four  to  Washington,  and  two  on  to  New  Orleans;  on  the  Western  and 
Canada  routes  there  is  generally  but  one." 

The  above  list  will  give  an  approximation  of  the  number  of  the  Morse 
lines,  obtained  principally  from  Air.  Chester,  and  from  the  work  of  Dis- 
turnell,  published  January,  1852.  The  following  is  a  list  of  the  names  of 
the  Companies: 

1.  Washington  and  New  Orleans  Telegraph,  organized  under  Morse's 
patent;  tariff  of  charges,  $2;  from  Washington  to  New  Orleans,  1716 
miles,  with  19  stations;  no  charge  for  address,  signature,  or  date;  Daniel 
Griffin,  Esq.,  President. 

2.  Atlantic  and  Ohio  Telegraph  Line;  Philadelphia  office,  101  Chesnut 
street;  tariff  of  charges,  $1-30  to  Milwaukie,  Wis.;  from.  Philadelphia  to 
Milwaukie,  812  miles,  with  76  stations. 

3.  The  Magnetic  Telegraph  Company  Line,  extending  from  New  York 
to  Washington  City;  office.  No.  5,  Hanover  street,  corner  of  Beaver  street, 
New  York;  rates  of  charges,  50  cents;  from  New  York  to  Washington, 
245  miles,  with  10  stations.  Also,  from  New  York  to  New  Orleans,  $8*50; 
but  when  a  communication  exceeds  100  words,  the  price  on  all  words 
exceeding  that  number  will  be  reduced  one-third. 

4.  New  York,  Albany,  and  Buffalo  Telegraph;  office,  No.  16,  Wall 
street,  New  York,  up  stairs;  from  New  York  to  Niagara,  500  mile^  66 
cents.     This  line  connects  with  numerous  towns  and  cities  in  Vermoot, 

Canada^  Pennsylvania,  0\\\o,  'NYkYA^xi^  lvidiaaa<^  Illioois,  WisoODaiiii 
Iowa,  Tennessee,  and  Kentucky, vjViVI^  ^NasCviTA, 
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6.  Troy  and  Canada  Telegraph;  from  Troy  to  Montreal,  with  14  stations. 

6.  Magnetic  Telegraph  Line,  from  Boston  to  Halifax,  N.  S.,  with  12  sta- 
ions. 

7.  New  York  and  Boston  Magnetic  Telegraph  Association,  organized 
mder  Morse's  patent;  office,  No.  5,  Hanover  street,  near  Beaver  street, 
S'ew  York;  from  Boston,  Mass.,  lo  Halifax,  N.  S.;  with  35  stations.  Also, 
irom  New  York,  via  Bridgeport,  to  Birmingham,  Conn.;  with  11  stations; 
)0  cents  for  10  words. 

The  first  American  telegraphic  line  was  established  in  May,  1844,  be- 
ween  Washington  and  Baltimore,  over  a  length  of  40  miles. 

The  line  from  Washington  to  Baltimore  also  proceeds  to  Philadelphia 
ind  New  York,  over  an  extent  of  250  miles.  It  reached  Boston  in  1845, 
md  became  the  great  line  of  the  North,  from  which  branched  two  others: 
)Qe,  the  length  of  1000  miles,  from  Philadelphia  to  Harrisburg,  Lancas- 
er,  Pittsburg,  Ohio,  Columbus,  Cincinnati,  Louisville  (Kentucky),  and 
3t.  Louis  (Missouri);  the  other,  the  length  of  1300  miles,  from  New  York 
o'Albany,  Troy,  Utica,  Rochester,  Bulfalo,  Erie,  Cleveland  (Ohio),  Chi- 
:ago  (Illinois),  and  Milwaukie  (Wisconsin). 

A  fourth  line  goes  from  Buffalo  to  Lockport,  Quecnstown,  the  Lakes 
!)ntario  and  Erie,  the  Cataracts  of  Niagara,  Toronto,  Kingston,  Montreal, 
Quebec,  Halifax,  and  the  Atlantic  Ocean,  over  an  extent  of  1395  miles. 

Two  lines  South;  one  from  Columbus  to  New  Orleans,  by  Cincinnati; 
he  other  from  Washington  to  New  Orleans,  by  Fredericksburg,  Charles- 
OTij  Savannah,  and  Mobile.  The  first  is  1200  miles  long,  the  second  1122 
niles.  This  line  has  been  extended  West  to  Independence,  Missouri. 

In  April,  1852,  direct  communication  was  had  between  the  New  Or- 
eans  Telegraph  office  and  the  office  of  the  New  Orleans  line  in  Hanover 
street,  New  York,  the  whole  extent  of  near  3000  miles  of  wire  having 
^een  successfully  worked  in  a  single  circuit.  Despatches  were  sent  from 
Sew  York  to  New  Orleans  sixty  minutes  ahead  of  time. 

The  House  Printing  Telegraph  has  only  been  in  operation  since  1846, 
3Ut  even  in  that  short  time  has  spread  itself  over  a  large  portion  of  the 
United  States,  working  to  the  entire  satisfaction  of  our  business  eommu- 
Qity,  and  wherever  found,  exciting  the  admiration  of  the  curious,  being 
able  to  print  in  Roman  capitals  communications  in  almost  every  lan- 
^age. 

This  line  consists  of  the  Boston  and  New  York  Telegraph  Company, 
using  the  House  Printing  Telegraph;  about  600  miles  of  wire,  two  wires; 
stations  at  Boston,  Mass.;  Providence,  R.  I.;  Springfiekl^Mass.;  Hartford, 
Conn.;  New  Haven,  and  New  York. 

A  line  is  being  constructed  to  connect  with  this  Boston  line,  running 
Brom  Springfield,  Mass.,  to  Albany,  N.  Y.;  there  to  intersect  the  New 
York  and  Buffalo  line,  using  the  same  instruments,  extending  fipom  New 
ITork  to  Buffalo,  a  distance  of  570  miles.  One  wire  is  now  in  operation, 
connecting  with  Poughkeepsie,  Troy,  Albany,  Utica,  S;^raeuse,  Lyons, 
Rochester,  Albion,  Lockport,  and  Buflfalo;  and  another  wire,  nearly  com- 
pleted the  same  distance.  This  line  is  to  continue  to  St.  Louis,  Mo.,  con-^ 
necting  with  Cleveland,  Cincinnati,  Louisville,  and  St.  Louis,  which  will 
be  completed  the  entire  distance  in  1852;  forming  the  longest  line  in  the 
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world  under  the  direction  of  one  company,  the  whole  length  being  1500 
miles. 

The  New  Jersey  Magnetic  Telegraph  Company,  using  the  House  in- 
struments, and  the  first  line  of  this  kind  ever  put  in  operation,  extends 
from  Philadelphia  to  New  York;  one  wire,  132  miles;  and  another  now 
being  put  up.  For  this  information,  I  am  indebted  to  the  politeness  of 
William  J.  Philips,  Esq.,  Telegraphic  Engineer  on  the  House  line  at  Phi- 
ladelphia. 

Making  the  whole  number  of  miles  2802;  rate,  25  cents  for  the  first  ten 
words  from  Philadelphia  to  New  York. 

The  Atlantic  and  Pacific  Telegraph  range,  under  the  arrangement  of 
Henry  O'Reilly,  Esq.,  using  a  modification  of  Bain's  Chemical  Telegraph 
and  Morse's  instrument,  from  New  York  to  Washington,  and  from  New 
York  to  Boston.  Also,  the  first  division,  constructed  eastward  of  the  Mis- 
sissippi, known  as  the  "Atlantic,  Lake,  and  Mississippi  Telegraph,"  ex- 
tending to  the  Atlantic,  and  connecting  nearly  all  principal  cities  and 
towns  between  the  Canadian  frontier  and  the  Mexican  Gulf — embracini; 
the  Ohio  and  Mississippi  vallies,  as  well  as  the  Lake  country;  about  6000 
miles  constructed,  and  3000  miles  contracted  for  construction. 

The  second  division,  westv^'Brd  of  the  Mississippi,  to  inchide  the  "Mis- 
sissippi and  Pacific  Telegraph,"  of  which  about  500  miles  of  river  dis- 
tance, embracing  the  principal  towns  along  the  Missouri,  between  St. 
Louis  and  Fort  Leavenworth,  is  contracted  for  construction,  additional  to 
other  extensions  in  different  quarters,  west  of  the  Mississippi,  to  be  ex- 
tended from  Fort  Leavenworth  to  San  Francisco,  when  Congress  author- 
izes the  extension  through  the  public  domain. 

The  Bain  Line,  now  a  Morse  Line,  Mr.  Henry  J.  Rodgers,  General 
Superintendant  from  New  York  to  Washington,  has  lately  construct- 
ed, at  an  expense  of  $10,000,  spars  310  feet  high,  at  the  Palisades 
and  Fort  Washington,  ten  miles  above  the  City  of  New  York,  for  the 
purpose  of  sustaining  their  wires  over  the  river,  instead  of  the  method 
formerly  empbyed,  by  passing  the  current  through  the  water,  by  wires 
laid  across  the  North  River.  He  considers  this  method,  by  means  of  sus- 
pension on  spars,  as  being  more  permanent  and  durable.  The  price  of 
telegraphic  despatches  by  this  line  is  the  same  as  the  others.  They  have 
offices  in  Boston,  Providence,,  New  York^  Philadelphia,  Wilmiogton, 
Baltimore,  and  Washington. 

The  Bain  Lines  in  the  United  States  are  as  foltews: 

One  from  Louisville  to  Memphis,  called  an  O'Reilly  Line,  and  con- 
template using  the  same  instrument  to  New  Orleans  on  the  same  line. 

One  from  New  York  to  Boston;  2  wires. 

One  from  Boston  to  Portland,  Mei 

And  one  from  New  York  to  Bufiklo;  2*  wires^ 

The  profits  to  the  stockholders  amount  to  from  three  to  six  per  cent, 
per  annum.  The  usual  expense  of  constructing  these  lines  varies  from 
$100  to  $200  per  mile. 
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List  of  the  Morse  Telegraph  Lines  in  the  United  States. 

1.  Washington  to  New  Orleans,  by  "way^of  Richmond,  Va., 

2.  Washington  to  New  York,  by  way  of  Baltimore  and  Philadelphia, 

5  lines,  each  250  miles,  .... 

3.  Harper's  Ferry  to  Winchester,  Va.,      .... 

4.  Baltimore,  by  way  of  Pittsburg  and  Wheeling,  to  Cumberland, 

5.  Baltimore  to  Harrisburg,  by  way  of  York,  Pa., 

6.  York  to  Lancaster,  by  way  of  Columbia,  Pa., 

7.  Philadelphia  to  Lewistown,  Del.,  .... 

8.  Philadelphia  to  New  York,  6  lines,  each  120  niilcs, 

9.  Philadelphia  to  Pittsburg,  by  way  of  Harrisburg, 

10.  Philadelphia  to  Pottsville,  by  way  of  Reading, 

11.  Reading  to  Harrisburg,  ..... 

13.  New  York  to  Boston,  by  way  of  New  Haven,  6k,,  2  lines,  each  240 
miles,     ....... 

13.  New  York  to  Bufialo,  by  way  of  Troy  and  Albany,  5  lines,  each 

500  miles,    ....... 

14.  New  York  to  Fredonia,  N.  Y.,  by  way  of  Lake  Erie,  Newburg,  and 

Oswego,  ...... 

15.  Bridgeport,  Conn.,  to  Bennington,  Vt,  by  way  of  Pittsfield, 

16.  Boston  to  Newburyport,  by  way  of  Salem,  Mass., 

17.  Boston  to  Portland,  by  way  of  Dover, 

18.  Worcester  to  New  Bedford,  by  way  of  Providence, 

19.  Worcester  to  New  London,  by  way  of  Norwich, 

20.  Portland  to  Calais,  Me.,     ..... 

21.  Calais  to  St.  Johns,  N.  B.,       ..... 

22.  Troy  to  Whitehall,  by  way  of  Salem, 

23.  Troy  to  Montreal,  Canada,  by  way  of  Rutland  and  Burlington, 

24.  Syracuse  to  Oswego,  N.  Y.,  .... 

25.  Auburn  to  Elmira,  by  way  of  Ithaca,  N.  Y.,      .  .  . 

26.  Binghampton  to  Ithaca,  by  way  of  Oswego,  N.  Y., 

27.  Buffiilo  to  Qucenston,  Canada,  by  way  of  Lockport,      . 

28.  Buflalo  to  Milwaukie,  Wis.,  by  way  of  Lake  Erie  and  Chicago,  111. 

29.  Queenston  to  Montreal,  by  way  of  Toronto  and  Kingston, 

30.  Montreal  to  Quebec,  ..... 

31.  Cleveland  to  Pittsburg,  by  way  of  Alton,  111., 

32.  Pittsburg  to  Cincinnati,  O.,  by  way  of  Columbus, 

33.  Pittsburg  to  Columbus,  ..... 

34.  Columbia  to  Memphis,  Tenn.,  by  way  of  Wheeling, 

35.  Columbia  to  New  Orleans,  byway  of  Tuscurabia  and  Natchez, 
86.  New  Orleans  to  Balize,  at  the  mouth  of  the  Mississippi,     . 

37.  Columbia  to  Chilicothe,  Ohio,  .... 

38.  Cincinnati,  Ohio,  to  Maysville,  Ky.,  by  way  of  Ripley, 

39.  Cincinnati  to  St.  Louis,  Mo.,  by  way  of  Vincennes, 

40.  St.  Louis  to  Chicago,  by  way  of  Alton,  111.,  .  • 

41.  Alton  to  Galena,  by  way  of  Quincy,      .... 

42.  Quebec  to  Halifax,  ..... 

43.  St  Louis  to  Independence,  Mo.,  .  .  •  • 

44.  New  York  to  New  Orleans, 
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MILES. 
1,716 

1,250 

32 

324 

72 

22 

12 

720 

309 

98 

51 

480 

2,600 

450 

150 

34 

110 

97 

74 

260 

75 

72 

278 

38 

75 

48 

48 

812 

466 

180 

150 

310 

680 

205 

638 

90 

45 

60 

410 

330 

380 

700 

25 

3,000 


Total, 


17,283 
2,802  miles. 


Making  in  all  the  lines — 

House  Line,  ...... 

O'Reilly  Line,  using  in  most  of  the  offices  the  modified  Bain  instru- 
ment— ^part  of  the  0*Rcilly  Lines  using  the  Morse  instrument,    6,000      <* 
Morse  Line,  .......     17,283      ^ 

Bain  Line,  ......  1,092      ** 


Total  number  of  miles  in  the  United  States, 

(To  be  Continued.) 


27,177 
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On  Oblique  Action.    By  T.  W.  Bakewell,  Esq, 

In  the  following  remarks,  'Moss  of  power"  means  inefficient  con6um_ 
tioii  of  steam; 'in  other  words,  power  and  steam  are  used  synonymously 
A  gain  of  power  by  any  obliquity  of  forces  (or  vision,)  has  ceased  t^< 
be  orthodox;  but  a  loss  therefrom  still  lingers  as  canonical. 

A  loss  of  power  is  ascribed  to  oblique  action  on  the  water  in  sotxic 
positions  of  the  arm  of  side  wheel  steamers;  and  truly,  there  is  a  small 
loss  by  oblique  over  direct  action  on  the  water  which  will  be  noticed 
below;  but  that  is  not  the  loss  in  question. 

Let  A  R  be  the  vertical  arm  of  the  whee/, 
pressed"  by  the  foice  from  the  engine,  against 
an  unyielding  object  at  R;  the  advance  of  the 
vessel  would  be  the  measure  of  the  power  or 
steam  used. 

Let  A  H  be  the  hofizontal  arm,  opposed  at 
H  by  an  unyielding  object;  then,  as  there  is  no 
advance  of  the  vessel,  no  power  is  useil^  and 
no  mecbanicarelTect  produced. 
Hence,  it  is  evident,  that  at  any  position  between  the  vertical  aod 
hoiizontal,  the  arm  being  in  like  manner  opposed  by  an  unyielding  object; 
the  expenditure  of  steam  would  be  restricted  to  that  part  of  tlie  force 
tending  to  propel  the  vessel,  and  the  other  portion  tending  to  raise  the 
vessel  would  be  reserved. 

The  reseivation  of  steam,  implies  a  pro  tanto  loss  of  time^  and  although 
not  the  point  under  discussion,  may  bear  a  remark.  The  course  of  action 
with  a  crank  and  connecting  rod,  shortening  the  leverage  as  the  dead 
point  is  approached,  is  precisely  similar  to  the  mode  of  decrease  of  pro- 
pelling power  as  the  arm  of  the  wheel  approaches  its  dead  point  at  A  H. 
This  apparent  loss  of  time  by  the  retention  of  steam,  is  with  the  ikheel 
as  with  the  crank,  obviated  sinvply  by  the  steam  "getting  stronger.'' 

An  oblique  arm  cannot  annihilate  or  dispose  of  the  power  given  out 
to  it  by  the  engine,  except  by  advance  of  the  vessel,  or  slip  of  the  pad- 
dle; otherwise,  we  might  anchor  a  vessel  in  the  current,  and  make  the 
wheel  the  motor  to  the  cylinder  converted  into  a  double  acting  force  pump; 
when  that  position  of  the  former  power  from  the  cylinder  which  was  nul- 
lified by  obliquit}',  w*ould  become  a  gain  to  the  wheel  of  equal  amoint. 
The  loss  in  practice  which  occurs  from  oblique  action,  arises  fron  the 
loss  by  slip  of  the  paddle  through  the  water  becoming  praporiioniihi 
greater,  as  the  propelling  part  of  the  force  decreases  by  obliquity* 

The  loss  fromihis  source  is  dependent  on  size  of  wheel  ana  paddle, 
force  applied,  &c.,  and  the  following  merely  exhibits  the  governing  prio* 
ciple: 

The  propelling  effect  is  as  the  cosine  directly,  and  the  loss  by  dip, « 

the  cosine  inversely,  where  A  R,  radius  a  1;  then  to  the  vertical  arm  A 

R,  with  a  propelling  effect™  1,  there  is  a  loss  by  slip  of  say  20  percwt 

to  the  oblique  arm  A  0,  (at  30^);  with  a  propelling  effect  as  coriw 

AC  =  '866^  there  would  be  a  pxoipot^AoxvA  \g^  q(  23  per  cent.    In  actual 
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practice)  however,  the  above  increase  of  3  per  cent,  loss,  seemingly  due 
to  the  oblique  arm,  is  much  reduced  by  partial  immersion,  and  by  the 
reciprocally  neutralizing  motions  of  ihe  wheel  backwards,  and  the  vessel 
forwards,  causing  the  paddle  to  enter  the  water  nearly  edgewise,  and  to 
^6  ^vithdrawu  in  the  same  manner  after  passing  the  vertical. 

A  frequent  contributor  to  the  Journal  on  this  subject,  in  giving  details 

^^  marine  engines  and  their  eflects,  generally  places  the  loss  by  oblique 

2^ction  in  side  wheel  steamers  (exclusive  of  slip,)  at  12  to  17  per  cent., 

u^  in  similar  details  with  screw  propellers  where  the  action  is  entirely 

^Mique,  this  item  is  omitted. 

Cincinnati^  June,  1852, 


^iints  on  the  Principles  which  should  regulate  the  Forms  of  Boats  and  Ships ^ 
derived  from  original  Experiments.  By  Mr.  William  Bland,  ofSitr 
tingboumej  Kent.* 

Continued  from  toI.  xziii,  page  358. 

Chaptek  VII.— Experiments  relating  to  the  Middle. 

The  segment  of  a  circle,  which  subtends  ^inch  in  the  centre  of  a  base 
line  of  6  inches,  having  proved  beneficial  towards  the  promotion  of  speed 
when  applied  at  the  bows,  as  given  in  Experiment  10,  and  at  the  stern 
in  JSxperiment  24,  induced  a  further  trial  of  the  same  curve  in  the  expe* 
riments  annexed: 
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Scale,  ^-inch  to  1  inch. 

Experiment  28.-^The  two  models  (Nos.  1  and  2)  of  the  same  bows, 
length,  and  weight,  but  difiering  in  their  sides,  one  being  parallel,  the 
other  convexed;  the  rise  at  mid-length  being  ^-inch  to  the  whole  length 
of  side  of  12  inches,  according  to  the  proportions  before  adopted. 

Upon  being  tried  against  each  other  at  the  ends  of  the  balance-rod,  it 
appeared  that  the  speeds  were  equal.  This  makes  a  third  instance  of  the 
good  qualities  of  the  curve  in  the  promotion  of  speed  over  the  straight 
line. 

In  fhis  experiment  is  seen  greater  breadth  of  beam,  equal  indeed  to 
one-fourth;  yet,  by  the  adoption  of  the  curve  in  question,  equal  speed  is 
obtained. 

Ejferiment  29. — Segments  of  circles  of  difierent  diameters  were  further 
applied  and  tested  agtinst  two  parallel-sided  models;  one  of  the  same 

*  Ffom  tiM  London  Architect  for  September,  1851. 
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breadth  of  beam,  the  other  of  less  beam  by  one-foucth  part;  all  three 
however,  of  the  same  weight,  23  oz. 


Scale,  |-inch  to  1  inch;  thickness,  2  inches. 
A 


€ 


ISxn 


CO 


M«^lled  from  the  horizoiMd  section  «f  the  s«]>e  fish. 

The  first  trial  took  place  between  the  models  A  and  C.  The  resuA 
gave  the  speed  of  C  to  be  greater  than  A,  in  the  proportion  of  5  :  4;  or 
taken  in  weight,  equal  to  8  oz.;  because  the  model  C  required  to  be 
loaded  with  tibat  weight  extra,  to  retard  its  speed  to  an  equality  with  the 
speed  of  A. 

Experiment  30. — The  second  trial  was  between  the  models  A  and  B. 
In  this  instance,  the  speed  of  A  beat  that  of  B,  by  the  extra  weightof  4  oz. 

Experiment  31. — In  the  third  trial,  the  speed  of  the  model  C  beat  that 
of  the  model  B,  by  12  oz.  extra  weight. 

Eaperiment  32.^^The  model  C  was  drawn  through  the  water,  having 
its  stern  or  sharper  end  foremost,  and  in  consequence  of  so  doing,  the 
speed  was  reduced.  Moreover,  by  the  sharper  end  going  foremost,  the 
steadiness  of  its  course  was  in  a  great  measure  destroyed,  the  model  re- 
quiring a  piece  of  keel  to  be  attached  at  the  aft  end  to  cause  the  body  to 
preserve  a  straight  course;  and  which  was  not  found  necessary  when  the 
olufler  end  or  bows  met  the  water  when  floating  upon  an  even  keel. 

The  inference  to  be  drawn  from  the  last  four  experiments  is  in  every 
respect  in  fevor  of  the  bird  or  duck  shaped  model  C;  at  the  same  time 
pointing  out  the  wisdom  of  preferring  the  bluffer  or  larger  end  to  go  fore- 
most, rather  than  the  sharper  end. 

Chaptee  VIIL 

The  subjoined  experiments  were  undertaken  to  ascertain  the  efiects  of 
cutting  inclined  up  of  vessels  from  the  midship  section,  both  to  the  head 
and  stern.  To  this  end,  three  models  were  made  of  the  precise  ibnn  and 
size  of  C  in  the  preceding  chapter,  with  the  exception  of  their  being  vaxied 
from  it  as  delineated  below,  scale  -l-inch  to  1  inch. 

The  inclination  upwards,  or  curves  at  both  the  bows  and  stemof  ftese 

dia^ms,  are  sections  of  two  circles,  having  their  centres  in  llie  wse 

straight  line  (numbered  2,  4,)  at  the  midship  sections  of  the  diagnWy 

when  produced  indefinitely  in  the  direction  of  2,  4;  and  their  drcnmfa- 

eocea  passing  through  tVie  povB\B  \  ^xidi  ^^  %  ^sA  3« 
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JEjferiment  33* — The  models  C  and  D  being  first  made  of  equal  weight, 
w-e  re  tested  as  to  their  «peed;  and  it  was  found  that  the  model  D  with  its 
bo^M7s  cut  inclined  up,  beat  C  with  the  level  bottom  by  8  oz.  additional 

^^ight. 


M^ 


^JO&L. 


leiM 


Side  view  of  model  C. — Weight  22  ox. 


3 


The  model  with  the  bows  from  1  to  2,  cut  inclined  up. 

f 


The  model  with  the  stem  from  2  to  3,  cut  inclined  vp. 


The  model  with  both  the  bows  and  stem  -out  inclined  up. 


Experiment  34. — Next,  the  model  C  was  tested  with  E,  having  its  stern 
cut  inclined  up;  when  C  was  again  beaten  in  its  speed,  the  model  £  car- 
rying with  equal  speed  6  oz.  extra  weight. 

Experiment  35. — After  this,  the  two  models  D  and  E  were  tried  against 
each  other,  and  the  advantage  in  ^eed  was,  in  weight,  2  oz.  on  the  side 
of  the  model  D. 

Experiment  36. — Lastly,  the  models  C  and  F  were  put  upon  the  water 
together,  the  latter  having  both  its  bows  and  stem  cut  inclined  up.  The 
ditierence  in  their  speed  was  altogether  in  favor  of  F^  indeed,  equal  to  12 
oz.  or  more,  for  this  extra  weight  was  not  sufficient  when  put  into  F,  to 
equalize  the  speed  of  the  two  models,  but  the  great  weight  F  already  car- 
ried was  quite  load  enough,  without  sinking  too  deep  into  the  water. 

The  conclusion  to  be  drawn  here  is,  the  positive  good  efiects  from  the 
cutting  or  curving  up  of  both  the  head  and  stern  of  vessels,  when  com- 
menced from  the  midship  section,  and  extending  as  far  at  least,  each  way, 
as  the  load  water-Kne. 

(To  be  Continued.) 
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J^Taies  an  the  U,  S.  Surveying  Steamer  Walker^    By  B.  F.  Isherwood, 

Chief  Engineer,  U.  S.  Navy.— ( With  a  Plale.) 

The  Walker  was  one  of  the  batch  of  eight  iron  revenue  steamers,  com- 
menced in  1843,  for  the  Treasury  Department.  She  was  built  at  Pitts- 
burg, Pennsylvania,  by  J.  Tomlinson,  and  was  one  of  the  two  originally 
!fitted  with  paddle  wheels.  The  experiment  tried  by  the  Treasury,  of 
substitutiDg  steam  for  sailing  cutters,  having  signally  foiled  from  the  too 
large  size  of  the  steamers,  the  expense  of  maiatwiUi^  ^ei!^)  vdA  "^^ 

Vou  XXTf^^TmiMD  8MMiMi.-^No.  1.— Jvit,  185%.  ^ 
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abortive  character  of  their  machinery  and  propelling  instruments,  they 
were  either  turned  over  to  the  Coast  Survey,  or  otherwise  disposed  of.  Of 
the  eight,  only  three  now  remain  in  the  Government  service,  viz:   the 
Legark^  the  B&i,  and  the  Walker,  and  they  are  employed  as  Surveyin 
Steamers. 

During  the  present  year,  the  Walker  has  been  refitted  with  new  boile 
at  the  works  of  Messrs.  Merrick  &  Son,  Philadelphia.     The  dimension^ 
of  the  vessel,  machinery,  &c.,  are  now  as  follows: 

Hull. 
Length  between  perpendiculars,       .  .  132  feet. 

Beam  extreme,  .  .  .  24     **     6  inche« , 

Depth  of  hold,  .  .  .  11     «    3 

Mean  draft  of  water  for  aU  the  steaming  done,  9     **     8 

Burthen,  .  .  .  305  tons. 

Immersed  amidship  section  at  9f  feet  draft,  .  193  square  feet 

Square  feet  of  immersed  amidship  section,  per  cubic  foot  of  space 

displacement  of  pistons,    .  .  .  2*708  to  I'OOb  tC 

Square  feet  of  immersed  amidship  section,  per  cubic  foot  of  space 
displacement  of  pistons,  multiplied  by  number  (22)  of  double 
strokes  of  piston  per  minute,  .  .  0-123  to  l*0Oo 

Enoi^tes. 

Two  horizontal,  half  beam,  condensing  engines,  LighthaU*s  patent. 

Diameter  of  steam  cylinders,                        .                        .  2  feet  9  inches. 

Stroke  of  steam  piston,                     .                        •  6    ** 

Diameter  of  air  pumps,        .                        .                        .  2    *<    8      '^ 

Stroke  of  air  pump  piston,               .                        .  1^4** 

Space  displacement  of  steam  pistons  par  stroke,                .  71*274  cubic  feet. 

Space  displacement  of  air  pump  pistons  per  stroke,  14*893     **      *^ 
Mean  effective  pressure  by  indicator  on  piston  per  square  inch, 
(steam  pressure  in  boiler  1 1  *d  pounds,  cutting  oflfat  half  stroke, 

throttle  one-third  open,  being  average  of  all  steaming  done,)  13^^  pounds. 

Double  strokes  of  piston  under  above  conditions  per  minute,  22 

Horses  power  developed  by  engines  under  above  conditions,  181*26 

PiDDLX  Whxels. 
Diameter  ftoM  outside  to  outside  of  paddles,  .  16  feet. 

Length  of  paddle,  .  .  6     " 

Breadth  of  paddle,  •  .  .  2     << 

Immersion  of  lower  edge  of  paddle  at  9  j  feet  draft  of  vessel,        4    << 
Area  of  two  paddles,  .  .  24    <' 

Number  of  paddles  in  each  wheel,  .  .  12     *< 

Number  of  paddles  in  each  wheel  in  water  at  9J  feet  draft  of 

vessel,  .  •  3    " 

Proportion  of  the  area  of  two  paddles  to  immersed  amidshjp 

section  of  hull,  .  •  .         1.000  10  8*042 

Proportion  of  the  area  of  all  the  immersed  paddles  to  immersed 

amidship  section  of  hull,         «  .  1X>00  to  8*681 

Loss  of  effect  by  oblique  action  of  the  paddles,  calculated  as  the 

squares  of  the  sines  of  their  angles  of  incidence  on  the  water,  21*64  per  cent. 
Slip  of  centre  efibrt  of  paddles  with  22  revolutions  of  wheels  per 

minute,  and  7  knots  speed  of  vessel,  .    30*38  per  cent 

BoiLSBs.    PhUt  L 
Two  iron  boilers  with  single  return  ascending  flues;  boilers  placed  side  by  ads. 
Length  of  each  boiIer,X<6Zcliaive  of  projection  of  steam  chim- 

neyaaB7  inches,)  •  15  feat  2  indMs. 

Breadth  of  each  bofler,  (ezdusive  of  projection  of  steam  dum- 

nayBiS  inches,)  «  7    *  0     « 

Hei^  of  each  boiler,  (ezdusiva  of  additional  height  of  itei^ 

chunneyaBS  feet  7  inches,)  9*3** 

ContAitf  of  drcumaotbing  ^anllelogrtm  of  eadi  boOeri  (ex* 

ctaniiiofsteniclihBaMy,')  962<M'aAk%it>  - 
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67*5  square  feet. 
1280-  *• 

541*  cubic  feet. 


670-  " 

10-123  sq.  feet 
13-090       " 
12*S66       *< 
40  feet. 


11*3  pounds. 

6*3      « 
8*563  cu.  feet. 

840  pounds. 

22*261  to  1*000 
5*681 


«( 


M 


(i 


U 


<( 


« 


M 


it 


M 


<( 


Total  area  of  grate  surface  in  both  boilers,  . 

Total  area  of  heating  surface  in  both  boilers, 

Capacity  of  steam  room  in  both  boilers  and  steam  chimney, 

Capacity  ^f  steam  room  in  boilers,  steam  chimney,  and  steam 

pipe,         •  •  •  • 

Cross  area  of  the  lower  row  of  flues  in  both  boilers. 
Cross  area  of  the  two  upper  rows  of  flues  in  both  boilers. 
Cross  area  of  smoke  pipe,    . 
Height  of  smoke  pipe  above  grates, 
Mean  pressure  of  steam  above  atmosphere  in  boiler  per  square 

inch,  throttle  ^d  open,  cutting  off  at  ),  making  22  double 

strokes  of  piston  per  minute,  giving  7  knots  speed  to  vessel, 

being  the  general  average  of  all  steaming  done, 
Mean  initial  pressure  of  steam  in  cylinder  per  square  inch  above 

atmosphere  by  indicator  under  above  conditions, 
8l>ace  comprised  between  cut-off  valve  and  piston,  (both  cylin's,) 
Consumption  of  anthracite  conl  per  hour,  with  very  moderate 

fan  blast,  under  abova  conditions, 

P  n  opoaTioirs. 

Proportion  of  heating  to  grate  surface, 

<*  grate  sor&ce  to  cross  area  of  lower  row  of  flues, 

^  '^  the  two  upper  rows 

of  flues, 
"  **  smoke  pipe,    . 

heating  sur&ce  to  cross  area  of  lower  row  of  flues, 

the  two  upper  rows 
of  flues, 
smoke  pipe, 
^uare  feet  of  heating  surface  per  cubic  foot  of  space  displace- 
ment of  pistons, 
iSqiiara  feet  of  heating  surface  per  cubic  foot  of  space  displace- 
ment of  p&itons  per  double  stroke  of  piston  (22)  per  minute, 
SiSquare  feet  of  grate  sur&ce  per  cubic  foot  of  space  displace- 
ment of  pistons,  • 
Square  feet  of  grate  surfece  per  cvbie  foot  ef  space  displace- 
ment of  pistons  per  double  stroke  of  piston  (22)  per  minute. 
Cubic  feet  of  steam  room  per  cubic  foot  of  steam  used  per 

stroke  of  pistons,  •  •  • 

Consumption  of  anthracite  coal  with  very  moderate  fen  blast 

per  square  foot  of  grate  surfece  per  hour. 
Consumption  of  anthracite  coal  with  very  moderate  fan  blast 

per  square  foot  of  heating  surfece  per  hour. 
Weight  o(  steam  produced  per  hour  from  vrater  at  a  tempera- 
ture of  100^  F.,  by  one  pound  of  anthracite  coal,  exclusive 
of  the  steam  required  to  work  the  fan  blast,  but  inclusive  of 
loss  by  blowing  ofi^  so  as  to  keep  the  sea  water  at  twice  the 
natural  density,  of  loss  in  noxzlcs,  clearance,  dec.,  taking  the 
total  cylinder  pressure  at  21  pounds  per  square  inch,  cutting 
off  at  half  stroke,  making  22  double  strdies  of  pistons  per 
minute,  and  burning  840  pounds  anthracite  per  hour. 
Weight  of  steam  produced  per  hour  from  one  square  foot  of 
heating  surface  under  above  conditions, 

Perfosmance. 

*^he  |;eneral  mean  of  all  steaming  done  at  sea  is,  per  hour,  7  knots  of 
'^2}  feet  each — a  very  low  speed,  when  the  consumption  of  fuel  (840 
nds  of  anthracite  per  hour)  is  considered,  in  connexion  with  the  di- 
nons  of  the  vessel.  A  portion  of  this  low  result  is  undoubtedly  due 
^be  proportions  of  the  wheel,  which  are  of  the  common  radial  kind, 
^^  which,  with  a  radius  of  only  8  feet,  have  the  enormous  immersion  of 
^Ktet    When  the  vessel  is  rolling  in  an  ordmary  Ma^  ot  ^^^n  ^t^Sa 
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careened  a  little  (7^^  from  the  horizontal)  by  sail,  one  wheel  is  immersed 
to  the  axis.  In  such  a  case,  the  loss  of  effect  by  the  oblique  action  of  the 
paddles  is  vastly  greater  than  its  calculated  per  centage  for  the  average 
immersion  of  both  wheels;  while  the  slip  of  the  two  wheels  remains  about 
the  same,  the  increased  resistance  of  the  deeper  water  to  the  depressed 
wheel,  about  balancing  its  decreased  resistance  to  the  lifted  wheel,    lle^ 
absolute  amount  of  paddle  surface  was  also  considerably  too  small.    Foc= 
a  vessel  of  the  WalJeer^s  size,  the  paddles  should  have  been  7  feet  long., 
instead  of  6  feet;  and  the.  wheel  19  feet  diameter,  instead  of  16  feet,  re — 
taining  nearly  the  same  immersion  as  at  present.     The  paddles  on  tht:« 
present  wheel  are  at  the  periphery  about  4  feet  2  inches  apart,  whichl 
distance,  for  a  sea-going  vessel  with  so  small  a  wheel,  may  be  considei — 
ed  too  great. 

Of  capacity  of  steam  cylinders,  there  was  a  superabundance,  but  tW 
boiler  was  too  small  to  supply  the  intended  quantity  of  steam,  15  pound 
pressure  per  square  inch  above  the  atmosphere,  cutting  off  at  half  strok  ^ 
Usin^  the  fan  blast  moderately,  the  boilers  could  with  difficulty  maintstir 
an  initial  cylinder  pressure  of  6*3  pounds  per  square  inch  above  atmos* 
phere,  burning  14*609  pounds  of  anthracite  per  square  foot  of  grate  pec- 
hour.     The  boilers  were,  however,  well  proportioned,  giving  the  bigti. 
evaporation  of  8*008  pounds  of  steam  per  pound  of  coal,  exclusive  of  lie 
steam  used  for  working  the  fan  blast.  This  high  evaporation  may,  I  think, 
justly  be  attributed  to  the  excellent  proportions  between  the  calorimeter- 
(cross  area  ot  flues)  and  grate  surface,  and  between  the  heating  and  grats: 
surface.    The  least  calorimeter  was  to  the  grate  surface  in  the  propoitiotK. 
of  rOOO  to  5*681;  while  the  heating  was  to  the  grate  surface  as  22*261 
to  1*000.     The  disadvantage  of  a  smoke  pipe  not  high  enough  for  good 
results  with  anthracite  was  compensated  by  a  moderate  fan  blast.    With 
a  natural  draft,  the  urates  wouki  consume  650  pounds  of  anthracite  per 
hour,  or  11*3  pounds  per  square  foot.     The  advantages  of  a  large  calo- 
rimeter, are  well  illustrated  ia  this  boiler,  proving  beside,  the  high  evapo- 
rative power  of  anthracite. 

Indicator  diagrams,  Nos.  1  and  2,  were  taken  nearly  simultaneously 
from  the  front  and  back  ends  of  the  starboard  cylinder.  In  No.  1,  the 
mean  effective  pressure  per  square  inch  of  piston  was  12*83  pounds;  iu 
No.  2  it  was  15*33  pounds;  the  boiler  pressure  being  the  same  in  both, 
viz:  10  pounds  per  square  inch  above  the  atmosphere;  double  strokes  ofH 
piston,  22^  per  minute. 

Indicator  diagrams,  Nos.  3  and  4,  were  taken  immediately  after  Nos.  1  — 
and  2,  from  the  front  and  back  ends  of  the  port  cylinder.     In  No.  3  th 
mean  effective  pressure  per  sauare  inch  of  piston  was  10*17  pounds;  th 
boiler  pressure  being  11  pounds  per  square  inch  above  atmosphere;  doubl 
strokes  of  piston,  23  per  minufe.    In  No.  4,  the  mean  effective  pressur^^ 
per  square  inch  of  piston  was  12*67  pounds,  the  boiler  pressure  being  r'" 
pounds  per  square  inch  above  atmosphere;  double  strokes  of  piston,  2£ 
per  minute.     In  all  four  diagrams,  the  vacuum  per  gauge  in  condensed' 
was  27  inches  of  mercuij,  and  the  throttle  one-third  open;  steam  beij^S^ 
cut  off  at  half  stroke.    These  diagrams  show  in  a  very  marked  manner  » 
the  eBect  of  throttling.    They  also  show  that  the  exhaust  valve  closed 
vrben  the  piston  had  yet  aboul  o\i^  f oo\.  oil  '\\.%  ^x^kft  to  ^erfonn,  mMmg 
tkt  steam  through  that  dutonce,  ^li^Ol  iiti^\.<CL^*KMBL^^^^\a&.'w^  *»£ 
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Anner  of  using  steam  proTing  unsatisfactory,  the  cylinders  were 
as  shown  in  indicator  diagrams,  Nos.  5,  6, 7,  and  8.  Nos.  5  and 
taken  in  succession  from  the  front  and  back  ends  of  the  starboard 
r;  the  steam  pressure  in  boiler  per  square  inch  above  atmosphere 
ipectiyely  15  and  18  pounds;  double  strokes  of  piston,  21  per 
In  No.  5,  the  mean  eiTective  pressure  per  square  inch  of  piston  w  as 
nds;  in  No.  6,  17*33  pounds;  the  steam  in  starboard  cylinder  was 
at  one-sixth  the  stroke  from  the  commencement. 
7  and  8  were  taken  immediately  after  Nos.  5  and  6,  from  the  front 
ck  ends  of  the  port  cylinder;  the  steam  pressure  in  boiler  per 
inch  above  atmosphere  was  respectively  16  and  17  pounds;  double 
of  piston,  21  per  minute.  In  No.  7  the  mean  effective  pressure 
are  inch  of  piston  was  13.33  pounds;  in  No.  8,  14*83  pounds;  the 
n  port  cylinder  was  cut  off*  at  one-ninth  the  stroke  from  the  com- 
aent.  In  all  of  these  diagrams  the  vacuum  in  condenser  per 
»vas  28  inches  of  mercury;  throttle  wide  open, 
e  no  account  of  the  fuel  now  used,  but  am  informed  that  no  diffi- 
found  in  keeping  steam;  the  corners  of  the  diagrams  are  also 
quarer  than  before,  and  the  expansion  curve  shows  the  cylinder 
which  were  of  the  **balance  puppet"  kind,  to  have  been  tight. 
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lance  of  the  U.  S.  Mail  Stea/ner  Arctic^  on  her  Eighth  Voyage  from 
^ork  to  Liverpool,  By  B.  F.  Isherwood,  Chief  Eng,  U.  S.  Navy. 
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(for  Diagram. — The  accompanying  indkator  diagram  shows  the 
rformance.    When  taken,  steam  presstue  in  boiler  above  atmos- 
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phere  per  squaie  inch,  17  pounds;  double  strokes  of  piston  per  mbott, 
16;  mean  elective  pressure  on  piston  throughout  the  strolce,  16-9pouDdi; 
throttle  partly  closed;  calculating  the  horse  power  developed  by  the  en- 
gine for  this  pressure  and  for  15-827  double  strokes  of  piston  per  miLotc, 
we  liave,  area  of  both  pistons,  14176-46  square  inches;  stroke  ofpistcm, 
10  feet;  mean  effective  pressure  per  square  inch  of  pistons,  16-9pauoda; 
speed  of  piston  per  minute,  316-54  feet, 

14176-46X16-9x316-54     „_q  ,  . 

33000 =22^'^  ^°^^  P'""- 


Evaporation  by  the  Boilers. — The  mean  initial  sleam  pressure  in  tbc 
boikrs  may  be  taken  at  14'3  pounds  per  square  inchi  above  atmosphett^ 
cut  oiT  at  4^  feet  from  commencement  of  stroke  of  piston.  Space  dis- 
placement of  both  pistons  lilted  per  stroke  with  steam,  443-016  cubic  ftret, 
to  which  add  space  comprised  between  cut  off  valve  and  piston  at  ore 
end  of  cylinder,  (fiw  both  cylmders,)  25  cubic  feet,  making  a  total  bulk 
of  468-016  cubic  feet  of  steam  of  the  total  pressure  of  29  pounds  p« 
square  inch,  used  per  stroke  of  piston,  which  per  haur  would  become 
(468-016X15-827X2X68)  888874-708. 

The  loss  by  blowing  offai.  -^.j,  will  be  as  follows;  neglecting  small  coi^ 
rections,  total  heat  of  steam,  1202T.;  temperature  of  feed  water,  lOOT.: 
temperature  of  steam  of  29  pounds  total  pressure,  249-6**;  then,  120S° 
— 100°- 1  W>2'^;  and,  249°'6— 100- 149-6°.  Sum  of  tbe  ealorio  utiiiwd 
in  steam  and  lost  in  6/otmn^^,  (1102°+I49°-6)1251°-6,  of  wlkieh  IMS' 

is  88  per  cent,  and  5^?2i^iiil^=  1010084-9  totar  cubic  ftet  of 

steam  of  29'  pounds  totaFpressure  generated  per  hour.  The  relative  id- 
umes  of  thi.H  steam  and  the  water  from  which  it  isgeBeratail,  is  91I'u4 

1,  and  — g-- =s]108- 765  cubic  feet  of  sea  waterevaporatedperhosr, 

which  at  64'3  pounds  per  cubic  foot,  would  amount  to  71293-59  poondi 
of  water  evaporated  per  hour  by  8337-3  pounds  of  anthracite,  or  8^^ 
pounds  of  water  per  pound  of  coal. 

This  is  perhaps  a  higher  result  than  has  ever  before  been  attuned  by 
a  marine  boiler  making  «  long  trip.,  and  fired  and  cleaned  in  the  oidiniT 
taaoDer  by  ordinary  firemen.  \ViiVi^\A  (ftnien«&  "baM^  leanlts  obtaiKd 
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ider  the  above  practical  conditions,  are  very  diflerent  from  what  vrould 
given  by  a  more  experimental  trial  of  a  few  hours  on  shore,  with  a 
lall  quantity  of  fuel  skilfully  burned,  and  all  avenues  of  losses  carefully 
arded.  It  roust  also  be  considered  that  these  boilers  have  been  in  use 
-  some  time,  and  are  probably  considerably  encrusted  with  scale. 
The  features  of  these  boilers  are,  1st,  The  heating  surface  is  nearly  all 
rtical  surface. 

Sd,  The  proportion  of  calorimeter  or  draft  area  to  the  grate  surface  is 
ry  large  at  first,  and  diminishes  to  nearly  one  half  in  the  chimney, 
ing  at  front  of  tubes,  1-000  to  5-205;  at  back  of  tubes,  1-000  to  7-840; 
chimney,  1-000  to  10000. 

3d,  The  proportion  oPheating  to  grate  surface  is  very  large,  being 
i  to  1. 

4th,  The  hot  gases  are  kept  by  means  of  a  hanging  bridge  in  contact 
th  the  heating  surfaee,  until  their  temperature  is  properly  reduced. 
6th,  A  very  great  height  of  chimney,  being  75  feet  above  grates, 
ring  a  good  draft  even  with  the  greatly  diminished  chimney  calorimeters; 
^  rapidity  of  the  combustion  is  not  remarkable  as  either  fast  or  slow, 
ing  at  the  rate  of  13*13  pounds  of  coal  per  square  foot  of  grate  per  hour. 
€th,  A  double  tier  of  furnaces^. one  furnace  in  the  upper  and  one  in 
2  lower  tier,  mingle  their  hot  gases  at  the  same  bridge.  By  alternate 
ing  below  and  above,  the  temperature  of  the  mingled  gases  is  always 
pt  sufficiently  high  for  combustion,  while  practically,  no  inconvenience 
found  in  firing  furnaces  so  arranged. 

Slip  of  the  Paddle  Wheel. — The  circumference  of  the  eentre  of  effort 
the  paddles  is  107-3  feet.     The  mean  slip  was,  therefore, 
7-3Xl5-827X60=101894-2-26  ft.— sp.  of  cen.  effort  of  paddles  p.  h. 
3-13X6140         =  80618-200  ft.— speed  of  vessel  per  hour. 

21276026  ft.=slip  per  hour,  or  20^88  per  cent. 
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Propeller  Steamers  between  Boston  and  Halifax, 

The  Boston  merchants,  after  chaining  their  tri-mount  City  to  the  sur- 
inding  States  as  well  as  the  Canadas,  by  the  aid  of  their  seven  mag* 
icent  railroads,  have  concluded  to  extend  the  sphere  of  their  mercantile 
Lerprise,  by  launching  into  a  new  element,  in  the  estabUsbment  of  a  line 
propeller  steamers,  to  ply  between  Boston  and  Halifax;  and  to  that  end, 
issrs.  Clark  &  Jones  have  contracted  for  a  propeller  as  the  pioneer,  of 
i  dimensions  herein  e:iven. 

The  trade  between  Boston  and  Halifax  has  heretofore  been  carried  on 
a  line  of  sailing  vessels,  belonging  to  the  same  gentlemen,  except 
lat  may  have  been  done  by  the  English  Mail  Steamers. 
The  manifest  advantages  of  propellers  over  sailing  vessels  is  so  plain, 
m  the  fact,  that  the  trips  of  the  latter  must  necessarily  be  without  regu- 
itfy  while  those  of  the  former,  under  all  ordinary  circumstances,  can  be 
depended  on,  that  the  surprise  is,  that  a  line  of  this  description  has 
t  been  put  in  operation  before  this.  Many  paaaeng^tB  iiom\l^>S»a^<i  ^^ 
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well  as  other  parts  of  Nova  Scotia,  coming  to  Boston,  have  heretofore 
crossed  to  St.  Johns,  N.  B.,  and  then  taken  steamers  to  Boston;  a  great 
portion  of  this  travel  vrill  undoubtedly  come  by  this  new  line.  A  fair  pro- 
portion of  the  travel  also  between  the  Canadas  and  Nova  Scotia  will  also, 
doubtless,  prefer  the  route  to  Boston  by  railroad,  and  thence  by  this  line 
to  Halifax.  This  accommodation  of  passenger  traffic,  and  a  continually 
increasing  trade  with  the  Provinces,  furnish  good  ground  for  the  belief, 
that  the  enterprise  will  prove  successful.  One  trip  a  week  is  askticipated. 
The  following  are  the  dimensions  of  the  buU^  engines,  &c.: 

Hull. 

Lengtb  on  deck,                    »                       ,  17  L  ieet. 

**        between  perpentdiculan,      ..  »            16&   ^ 

Bcewltbofbeam,                   »                        .  28    •* 

Depth  of  hold,           .                        »  .              Id    "     6  iachcik 

Toana^^       ...  700  tons. 

Tliree-matted  tchoonef  rigged,  with  foresail  and  foretopaaiL    Hollow  lines,  with  an 
exceeding  fine  entrance. 

Huilder— Mr.  J.  D.  Curtis,  of  Medford,  Massachusetts. 


DixKsrs40i3rs  or  Ejioivxs,  dec. 

T«»  cylinders,  inverted. 

Diotneter  of  cviinderSk 

44  inches. 

lieogth  of  stroke. 

33       •• 

Diamet«r  of  air  pomps,               •                       . 

length  of  stroke. 

18       •^ 

8lide  Valves,       . 

BiamHer  of  shaft  in  joomals^ 

10       ** 

Diameter  of  propeller, 

8  feet  4       •< 

Air  pumps  worked  by  beams  front  cross-head. 

a 


BaUli^s  Volute  Sjifringt.* 

Tlie  only  springs  shown  in  the  Great  Exhibition,  wbich  were  lacky 
enough  to  gam  a  prize,  were  Baillie's  Tolutes;  and  it  is  ix>t  perha|;»  too 
much  to  add,  that  their  simplicity  and  excellence  fully  entitle  them  to 
this  distinguishing  honor.  The  material  of  which  they  are  made  is  flat 
steel  with  parallel  edges,  but  tapering  in  thickncM  fiom  one  end  to  the 
other.  Such  pieces  of  uaetal  are  wound  spirally  into  a  eone,  so  as  to 
sustain  pressure  and  deflexion  in  the  direction  of  the  breadth  of  tbe  aetal. 
In  bringing  the  invention  before  the  readers  of  this  Joumalj  we  have  se- 
lected as  iliustratioDs  two  examples  of  the  spriogs  as  applied  to  nilway 
purposes. 

Fig.  1  is  a  lonmtudinal  section  of  a  double-spring  railway  passenger 
carria^e-bufler.  The  outer  cylinder.  A,  bolted  to  the  front  bafler  beam, 
has  within  it  the  two  volutes,  BC,*8et  with  their  apices  towards  each 
other,  upon  a  guide-spindle  fastened  to  the  cylinder  bottom,  this  spindle 
having  upon  it  a  bearing  disk  to  receive  the  pressure  from  the  two  q>rin2S, 
when  forced  towards  each  other.  The  short  slidiag  cylinder,  D,  earryiq^ 
the  bufier  disk  on  its  outer  end,  is  fitted  to  slide  within  the  open  end  m 
the  spring  cylinder,  A,  and  encircles  one  of  the  springs,  B,  a  diaphiagm 
being  cast  across  the  cvlinder,  D,  to  communicate  the  external  presnie 
to  the  base  of  the  spring,  and  to  act  as  a  further  guide,  by  passing  the 

*  From  the  London  VnudUnl  HtObaaBM^m  IwixutLi  Daccmbarp  1851. 
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Spring-guide  spindle  through  its  centre.  It  thus  forms  a  most  compact 
buffer,  one  or  more  volutes  bein^  enclosed  in  the  cylinder  Recording  to 
the  extent  of  range  required.  The  springs  may  also  be  fitted  up  by  simply 
stringing  two  or  more  springs  on  the  rods  beneath  the  carriage  body,  and 
B3  the  volutes  do  not  interfere  with  the  limbers  of  the  trussed  framing,  a 
more  simple  and  rigid  structure  is  attainable  with  a  smaller  amount  of 
woodwork. 

For  engines  and  goods  wagons  a  single  spring  only  may  be  used,  the 
most  economical  fitting  being  simply  to  iix  them  on  the  buffer-rod  beyond 
the  end  framing,  and  if  the  springs  need  any  protection,  the  timbers  may 
be  conveniently  contrived  with  a  hollow  to  receive  them. 

Fig.  1.— l-12lh. 


Fiff.  3  exhibits  a  side  eleratiDn  of  a  portion  of  a  wagon  frame,  with 
itt  wheel  and  axle-box,  to  show  the  apphcation  of  the  volutes  as  bearing 
Qffings.  Fig.  3  is  an  end  elevation  of  the  same,  drawn  to  a  slightly 
smmtler  scale.  The  top  of  the  axle-box  has  a  short  cross-bar,  which  an- 
nren  to  recrive  the  bases  of  a  pair  of  springs,  A,  set  one  on  each  side  the 
fine  of  the  axle's  centre,  on  guide-spindles — the  apices,  of  course,  abut- 
ting UBUiat  the  lower  side  of  the  frame.  One  spring  in  the  centre  m&)f  be 
ned  inttnd  of  two,  bat  the  duplex  anaogemeQt  is  mwAi  miiie  <jSiioKiiX. 
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As  drawing  springs,  they  are  applied  by  passing  through  them  a  bolt 
with  adjustable  nuts,  to  convey  the  pressure  to  the  apex  of  the  volute.  If 
placed  at  or  near  the  centre  of  the  carriage,  they  will  act  both  ways,  by 
using  a  short  length  of  tube  with  a  slot  in  the  draw-bar.  The  latter  can 
in  this  way  lengthen  itself,  rendering  great  assistance  to  the  engine  in 
getting  under  way  with  a  heavy  train.  It  is  claimed  for  this  form  of 
spring,  that  it  is  capable  of  sustaining  equal  loads  with  one-third  the 
weight  of  steel  necessary  in  the  common  spring.  Although  thus  light,  the 
peculiarity  of  action  in  applying  the  pressure  edgewise  to  the  coils,  ren- 
ders them  remarkably  free  from  liability  to  fracture,  whilst,  whatever 
amount  of  force  is  sustained  by  them,  the  coils  are  always  brought  up  to 
a  firm  bearing  at  the  end  of  their  traverse. 


Jlpplication  of  Organic  Chemistry  to  Perfumery.     From  a  Letter  written 

by  Dr.  Hofmank  to  Pbof.  Liebig.'*' 

The  beautiful  investigations  of  M.  Cahours  upon  the  oil  of  Gualtheria 
procuTJibenSy  which  have  made  us  acquainted  with  the  nature  of  this  com- 
pound, so  much  used  in  perfumery,  appears  itot  to.  have  been  lost  sight 
of  in  the  arts. 

The  arrangement  of  the  oil  of  winter-green  in  the  group  of  the  com- 
pound ethers  could  not  do  otherwise  than  direct  the  attention  of  the 
manufacturers  of  perfumery  to  this  extensive  class  of  bodies,  the  number 
of  which  is  still  further  daily  increased  by  tlie  active  energy  devoted  to 
the  field  of  organic  chemistry.  The  remarkable  fruity  odor  of  many  of 
these  ethers  had  not  been  overlooked  by  chemists;  but  it  was  reserved 
for  practical  men  to  make  the  selection  and  ascertain  the  proportions  ia 
which  certain  of  these  compounds  resembled  in  so  great  a  degree  the 
aroma  of  particular  fruits,  that  we  almost  feel  ourselves  led  to  the  idea, 
that  these  very  compounds  are  the  cause  of  the  odor  of  the  fruits  in  ques- 
tion, and  that  they  would  be  found  in  them,  if  the  processes  were  fol- 
lowed on  a  sufficiently  large  scale. 

The  artificial  production  of  aromatic  oils  for  commercial  purposes  has 
only  been  carried  on  for  the  last  few  years;  but  although  the  process  of 
fabrication  is  so  new,  vet  it  appears  to  be  already  in  the  hands  of  several 
distillers,  some  of  whom  make  tolerably  large  quantities.  The  jury 
were  enabled  to  satisfy  themselves  of  this,  in  their  examination  of  the 
products  belonging  to  this  department  in  the  Exhibition.  We  found  is 
our  surveys  at  the  Exhibition,  both  in  the  English  and  in  the  foreign 
divisions,  a  copious  selection  of  these  chemical  articles  of  perfumery,  the 
applicability  of  which  was  moreover  illustrated  by  the  ^multaneous  ex- 
position of  the  confectionary  flavored  with  them. 

Unfortunately,  most  of  these  oils  were  only  sent  in  small  quantities,  str 
that  the  specimens  which  I  was  enabled  to  obtain,  in  few  caaes  only  al- 
lowed of  accurate  examination. 

The  compound  most  frequently  exhibited  was  a  liouid  labelled  '^Mor 

ot/,"  which  on  examination  was  shown  to  be  an  alcoholic  solution  of  paie 

acetate  ofamylic  oxide.    As  I  had  not  enough  of  the  compound  to  aUffW 

of  its  sufficient  puri&catioti  iot  \x\\imale  analysis,  I  decompoted  it  iridi 

*From  the  CYMXDkilO%ift\Xei\ia^^XL^VL3«x^\^\%Sb\« 
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potash,  ^hen  free  fusel  oil  separated,  and  the  acetic  acid  was  detennined 
in  the  form  of  the  silver  salt.     The  acetate  of  silver  gave  per  cent. 

Theory,  Experiment. 

64*68  64-55 

The  acetate  of  amylic  oxide^  when  obtained  by  the  ordmaiy  process,  (one 
part  of  sulphuric  acid,  one  part  of  fusel  oil,  and  two  parts  of  acetate  of 
potash,)  evolved  a  remarkably  fruity  odor;  but  the  agreeable  odor  of  the 
Jargonelle  pear  was  not  distinct  until  it  was  diluted  with  6  vols,  of  alcohol. 
On  close  inquiry  of  the  exhibitors,  I  ascertained  that  tolerably  large 

?[uantities  of  this  oil  (in  one  case  15-20  lbs.  weekly)  are  manufactured, 
t  is  principally  used  for  flavoring  pear  drops,  which  are  much  admired 
in  England,  and  which  consist  almost  entirely  of  barley  sugar. 

Next  came  the  appk  oUi  As  the  examination  shows,  it  is  nothing  more 
than  valerianate  of  amylic  oxide,  and  every  one  is  at  once  reminded  of 
the  insupportable  odor  of  rotten  apples,  which  fills  the  laboratory,  in 
making  valerianic  acid.  When  the  crude  distillate  of  this  operation  is 
treated  with  dilute  alkali,  the  valerianic  acid  is  separated,  and  an  ether 
is  obtained,  the  solution  of  w^hich  in  about  5  or  6  vols,  of  alcohol  pos- 
sesses a  most  agreeable  aroma  of  apples. 

The  essence  m  greatest  quantity  was  Hat  pint  apple  oi/,  which,  as  you 
are  aw^re,  is  only  butyrate  of  oxide  of  aethyle.  This  compound,  also, 
like  the  two  above,  does  not  evolve  the  agreeable  odor  until  diluted  with 
a  large  amount  of  alcohol.  Butyric  ether,  which  in  Germany  is  frequently 
added  to  the  inferior  kinds  of  rum,  is  principally  used  here  for  flavoring 
a  kind  of  lemonade  (pine  apple  ale).  For  this  purpose  it  is  however 
seldom  prepared  from  pure  butyric  acid,  but  generally  by  merely  saponi- 
fying the  butter,  and  distilling  the  soap  with  concentrated  surphuric  acid 
and  alcohol.  The  liquid  thus  obtained  of  course  contains  other  ethers 
besides  butyric  ether,  but  it  may  be  used  in  this  state  for  flavoring.  The 
specimen  which  I  analyzed  appeared  however  to  be  the  pure  etner  pre- 
pared from  butyric  acid.  When  decomposed  by  potash,  and  converted 
into  a  silver  salt,  it  yielded — 

Experiment.  Theoiy. 

55*33  53*38  per  cent  of  silver. 

The  so  called  cognac  oU  and  grape  oil  were  sent  both  by  English,  as 
also  French  and  German  exhibitors.  They  appear  to  be  used  pretty 
commonly  for  imparting  the  favorite  cognac  odor  to  low  brandies.  Un- 
fortunately, the  specimens  exhibited  were  too  small  in  quantity  to  allow 
of  my  instituting  an  accurate  examination  of  these  oils.  The  cognac 
oil  especially  was  in  very  small  quantity;  on  the  addition  of  water  to  the 
"whole  of  the  sample,  a  few  drops  only  separated,  and  these  consisted  of 
a  mixture.  The  grape  oil  is  also  an  amyle  compound,  dissolved  in  much 
alcohol;  for  when  treated  with  concentrated  sulphuiic  acid,  the  oil,  freed 
firom  alcohol  by  wadiing  with  water,  yielded  sulphate  of  amylic  oxide, 
\rfaich  was  identified  by  the  analysis  of  the  barytic  salt.  It  yielded  45-82 
per  cent,  of  sulphate  of  baryta. 

The  crystallized  amylo-sulphate  of  baryta  with  two  equivs.  of  water, 
analyzed  by  Cahours,  and  a^in  recently  by  Kekul6,  contains  45*95  per 
cent  of  sulphate  of  baryta.    It  is  certainly  remarkable^  thai  ^^  «ft,^  W^ 
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a  body,  >vhich  on  account  of  its  insupportable  odor  is  separated  from 
brandy  with  the  greatest  care,  again  applied  in  an  altered  form  to  flavor 
this  beverage. 

I  must  also  allude  to  the  artificial  oil  of  biUer  almonds.  When  Mit- 
scherUch,  in  1834,  discovered  nitro-benzole,  he  little  thought,  afler  tweot; 
years,  to  find  this  body  in  an  industrial  exhibition.  He  certainly,  at  that 
time,  pointed  out  the  remarkable  resemblance  which  the  odor  of  nitro- 
benzole  had  to  that  of  oil  of  bitter  almonds;  but  the  only  sources  for  ob- 
taining benzole  at  that  time,  viz:  the  oil  of  compressed  gas  and  the  dis- 
tillation of  benzoic  acid,  were  much  too  expensive,  and  put  an  end  to 
the  idea  of  substituting  the  use  of  nitro-benzole  for  oil  of  bitter  almonds. 
However,  as  you  recollect,  by  means  of  the  well  known  aniline  reaction, 
I  showed  with  the  utmost  certainty  the  presence  of  benzole  in  the  com- 
mon light  oils  of  coal  tar,  which  had  frequently  been  previously  suspected; 
and  in  1849,  C.  B.  Mansfield  showed,  by  a  careful  investigation,  that 
benzole  may  be  procured  easily,  and  in  large  quantity,  from  oil  of  coal 
tar.  Tn  his  memoir,  which  contains  many  valuable  details  upon  the 
practical  applications  of  benzole,  the  possibility  that  the  fragrant  nitro- 
benzole  may  be  obtained  in  larger  quantities  is  alluded  to.  As  the  Exhi- 
bition shows,  this  remarkhas  not  been  lost  sight  of  in  the  arts.  Among  the 
articles  of  French  perfumery,  with  the  title  of  artificial  oil  of  hitter  almond$^ 
and  the  fanciful  name  oi  essence  ofMirbane^  there  were  several  specimens 
of  oils,  which  on  accurate  examination  proved  to  consist  of  more  or  less 
pure  nitro-benzole.  I  was  not  enabled  to  ascertain  accurately  the  extent 
of  this  fabrication;  but  it  appears  to  me  by  no  means  inconsiderable. 
Here,  in  London  especially,  tolerable  quantities  of  this  artificial  oil  of 
bitter  almonds  are  prepared.  The  very  simple  apparatus  used  is  that 
proposed  by  Mr.  Mansfield.  It  consists  of  a  large  glass  worm,  the  upper 
end  of  which  branches  into  two  tubes,  which  are  provided  with  funnels. 
A  stream  of  concentrated  nitric  acid  flows  slowly  through  one  of  these 
funnels,  whilst  the  other  is  for  the  benzole  (which  for  this  purpose  need  not 
be  absolutely  pure.)  At  the  point  at  which  the  tubes  of  the  funnels  are 
united,  the  two  bodies  come  in  contact;  the  chemical  compound  formed 
becomes  sufficiently  cooled  in  passing  through  the  worm,  and  only  re- 
quires to  be  washed  with  water,  and  finally  with  some  weak  solution  of 
carbonate  of  soda,  to  be  ready  for  use.  Although  the  nitro-benzole  closely 
resembles  oil  of  bitter  almonds  in  physical  properties,  it  possesses  however 
a  somewhat  different  odor,  readily  recognised  by  a  practised  hand.  How- 
ever, it  answers  well  for  scenting  soap,  and  would  be  extensively  appli* 
cable  for  confectionary  and  for  culinary  purposes.  For  the  latter  purpose 
it  has  the  special  advantage  over  oil  of  bitter  almonds,  that  it  contains  no 
prussic  acid. 

Besides  these,  several  other  similar  products  were  exhibited,  but  most 
of  them  were  of  too  compound  a  nature,  and  in  too  small  a  quantity,  to 
allow  of  their  composition  being  accurately  determined.  In  the  case  of 
many  of  these  essences,  their  resemblance  to  the  aromas  specified  was 
verv  doubtful. 

The  application  of  organic  chemistry  to  perfumery  is  still  in  its  infimey; 

and  we  may  expect  that  a  careful  survey  of  those  ethers  and  edieiul 

campoimda  wiih  'which  ^e  «ie  at  present  acquainted,  and  those  whidi 
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are  daily  being  discovered,  will  lead  to  further  results.  The  interesting 
caprylic  ethers,  which  M.  Bouis  has  lately  discovered,  are  remarkable 
from  their  extremely  aromatic  odor,  (thus  the  acetate  of  caprylic  oxide 
possesses  an  odor  as  strong  as  it  is  agreeable,)  and  promise,  if  they  can  be 
obtained  in  larger  quantities,  to  yield  new  materials  for  perfumery. — ^nn. 
der  Chem.  und  Pharm.^  vol.  lxxxi,  p.  87. 


On  the  Expansion  of  some  Solid  Bodies  by  Heat.    By  Hermann  Kopp.* 

The  method  of  experiment  adopted  by  Prof.  Kopp  in  his  laborious  and 
valuable  investigation  is  to  ascertain  the  specific  gravities  of  a  body  when 
immersed  in  fluids  of  various  temperatures,  and  thence,  by  means  of  the 
known  expansion  of  the  fluid,  to  determine  the  cubic  expansion  of  the 
body.  A  flask  was  taken  furnished  with  a  carefully  ground  glass  stopper; 
and  the  first  point  to  be  ascertained  was,  "what  weight  of  water,  freed 
from  air,  and  at  different  temperatures,  was  the  flask  able  to  contain?" 
For  low  temperatures,  the  fiask  and  its  contained  water  were  placed  in  a 
large  ressel  filled  with  the  same  fluid,  the  temperature  of  which  was 
shown  by  two  thermometers  immersed  in  it.  When  it  was  certain  that 
(he  flask  had  assumed  the  temperature  of  the  surrounding  water,  the  stop- 
per (which  was  preserved  at  the  same  temperature,)  was  set  on,  the  flask 
dried,  and  then  carefully  weighed.  For  temperatures  of  40^  or  50^  C, 
the  flask  was  immersed  in  a  large  beaker  filled  with  water,  which  again 
was  immersed  in  a  second  larger  beaker,  also  full  of  water;  the  latter  was 
heated,  and  after  some  time  the  water  surrounding  the  flask  acquired  a 
uniform  temperature  of  the  required  height;  the  glass  stopper,  which  up 
to  this  time  had  been  preserved  in  water  of  the  same  temperature,  was 
now  set  on,  the  fiask  removed,  dried,  and  weighed  as  before.  When  the 
quantity  of  boiling  water  held  by  the  flask  was  to  be  ascertained,  the  lat- 
ter was  properly  fixed  in  the  neck  of  a  large  bolt-head,  in  which  a  quan- 
tity of  water  was  kept  violently  boiling.  The  flask  was  here  surrounded 
by  steam,  and  precautions  were  taken  to  prevent  any  inconvenient  loss 
of  heat  by  radiation  or  by  contact  with  the  surrounding  air. 

Having  ascertained  the  amount  of  water  embraced  by  the  flask  at  nu- 
merous temperatures,  a  proceeding  exactly  similar  was  followed  to  ascer- 
tain the  specific  gravity  of  the  substance.  The  flask  with  the  substance 
alone  was  first  weighed;  the  flask  was  then  filled  with  water,  the  air 
completely  expelled  by  boiling,  and  then  the  weight  of  the  known  quan- 
tity of  solid  substance,  plus  the  weight  of  the  water  necessary  to  fill  the 
flask  at  various  temperatures,  was  ascertained. 

Suppose  the  weight  of  the  flask  of  water  at  the  temperature  t^  to  be 
W,  the  weight  of  the  solid  substance  to  be  examined  to  be  P,  and  the 
weight  of  the  water  and  substance  which  together  filled  the  flask  at  t^  to 
be  S,  then  we  have 

P „D 

W— (S— P)        *' 

where  D^  expresses  the  specific  gravity  of  the  substance  referred  to  water 
of  the  temperature  t^  as  unit.    Further^  is  ~-«-DQ»the  specific  gravity 

•  F/om  the  Lond.,  Edinb.,  and  Dublin  Philoioph.  Mftgmnne,  K^i\\,  XS^'J.. 
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of  the  solid  substance  at  t^  referred  to  water  at  0*^  as  unit,  where  V|  ex- 

t)resses  the  volume  which  one  volume  of  water  at  0^  assumes  on  being 
leated  to/<>. 

Supposing  that  for  two  temperatures  t  and  Vy  the  former  of  which  is 
lower  than  the  latter,  the  specific  gravities  D^  and  Dq'  respectively  be 
found,  then  is  the  cubic  expansion  of  the  body 


'-t\\)'        I 


The  expansion  of  water  by  heat  was  made  the  subject  of  special  in- 
quiry, and  numerous  substances  were  examined  whose  linear  expansion 
had  been  determined  by  other  methods  and  other  men;  the  agreement 
between  M.  Kopp's  results  and  those  already  determined  furnishes  a  proof 
that  the  method  pursued  and  precautions  taken  may  be  relied  on. 

We  here  transcribe  a  tabular  statement  of  M.  Kopp's  results,  premising 
that  each  is  the  mean  of  several  experiments: — 


Substance, 

Formula. 

Cubic  expan- 

Determined 

sion  for  1°. 

by  meansof 

Copper, 

Cu     .         .         .         .         0-000051 

Water. 

Lead, 

Pb 

.     0-000089 

a 

Tin,        . 

Sn      . 

0-000069 

M 

Iron, 

Fe 

.    0-000037 

Mercury. 

Zinc, 

.       Zn      . 

0-000089 

Water. 

Cadmium,    . 

Cd 

.     0-000094 

u 

Bismuth, 

Bi      . 

0-000040 

<4 

Antimony,    . 

Sb 

.    0-000033 

U 

Sulphur,             .            • 

.      8 

0-000183 

U 

Galena, 

PbS       . 

.    0-000068 

U 

Zinc  blende. 

ZnS    . 

0-000036 

U 

Iron  pyrites. 

FeS2      . 

.    0-000034 

ft 

Rutile,    . 

.      Ti02 

0-000032 

« 

Oxide  of  tin. 

Sn02      . 

.    0O00016 

M 

Oxide  of  iron,     . 

.      Fe203 

0-000040 

U 

Magnetic  ore. 

Fe^O*    . 

.     0-000029 

a 

Fluor  spar. 

.      CaFI 

0-000062 

M 

Arragonite,  . 

CaO,  CO* 

.     0-000065 

u 

Calcareous  spar. 

.       CaO,  C02 

1 

0-000018 

u 

Bitter  spar,   . 

CaO,  C02+MgO,  CO*  .     0000035 

u 

Carbonate  of  iron, 

Fe  (Mn,  Mg)  0,  CO*          0-000036 

u 

Heavy  spar,  . 

BaO,  803       .        .        .    0-000058 

u 

Coekstine,          .             . 

.      SrO,  803    .         ,         .         0-000061 

u 

Quartz, 

s;n3                                  5  0-000042 
^*"        •        •         •           i  0-000039 

u 

Mercury. 

Orthoklas,. 

5  KO,  SiOs+ Al*  03,            5  0-000026 
•    I    38i03                                J  0-000017 

Water. 

Mercury. 

Glass,  soft  soda  glass. 

0-000026 

Water. 

Glass,  soA  soda  glass,  ar 

lotherkind,           .         .         .    0-000024 

Mercury. 

Glass,  hard  potash  glass, 

•            1 

1        1 

1        1 

0-000021 

MercQiy. 

Taking  every  possibility  of  error  into  account,  M.  Kopp  considen 
that  we  may  infer  with  certainty  from  the  preceding  numbers,  that  tk 
expansion  of  solid  substances  is  by  no  means  determined  by  their  cbeiBi* 
cal  nature.  The  difference  between  the  coefficients  of  expansioD  far 
arragonite  and  calcareous  spar  is  so  great  as  to  destroy  all  nope  of  e^ 
tablishing  any  relation  of  the  kind.  Neither  does  the  expansion  appetf 
to  depend  altogether  OIlthe^InLtk^f^m«lvt  of  the  atoms;  for  altboog^  (utter 
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•  and  carbonate  of  iron  agree,  and  heavy  spar  differs  but  little  from 
^ine,  in  the  cases  of  carbonate  of  iron  and  carbonate  of  lime,  and  of 
le  and  oxide  of  tin,  no  such  agreement  exists.  The  table  further 
KS  that  there  are  many  non-metallic  substances  which  expand  as  much 
er  the  action  of  heat  as  the  metals  themselves. — Ann,  der  Chem.  und 
rm.y  Vol,  Lxxxi,  JVb.  l,p,  1-67. 


yipHon  of  a  JYew  Method  of  Preparing  JVegative  Photographic  Paper, 

By  M.  GusTAVE  Legray.* 

ersons  who  are  engaged  in  the  process  of  photography  on  paper,  are 
1  aware  of  the  difficulty  of  obtaining  paper  of  a  good  quality,  and  suit- 
adapted  to  receive  uniformly  the  requisite  chemical  preparations. 
.fier  having  made  a  great  number  of  trials,  I  have  succeeded  in  meet- 
this  difficulty  by  the  use  of  a  size  adapted,  I  may  say,  to  any  kind  of 
er. 

'aper  thus  prepared  so  much  facilitates  the  photographic  process,  and 
>s  to  assure  a  satisfactory  result,  that  I  make  no  doubt  it  will  be  gene- 
f  adopted. 

.'he  substance  used  for  this  size  is  virgin  wax,  which  is  kept  at  a  tem- 
iture  of  100^  centigrade,  in  a  large  flat  vessel,  and  the  paper  is  im- 
sed  therein  until  completely  saturated  with  the  wax.  The  sheet  of 
er  is  then  withdrawn,  and  laid  between  several  pieces  of  blotting 
er,  over  which  a  moderately  heated  iron  is  passed,  which  causes  the 
ling  paper  to  absorb  the  superfluous  wax.  If  the  paper  is  properly 
pared,  there  will  be  no  gloss  whatever  on  its  surface,  and  it  will  be 
ectly  transparent. 

lie  waxed  paper  is  then  immersed  in  a  warm  solution,  composed  as 
)ws: 

1000  parts  of  rice  water. 

40      "        sugar  of  milk. 

15      "        iodide  of  potassium. 
0*80      "        cyanide  of  potassium. 
0*60      "        fluoride  of  potassium. 

lie  ^eet  of  paper  should  be  laid  in  this  solution  for  half  an  hour,  and 
ay  then  be  withdrawn,  and  hun^  up  to  dry. 

lie  paper  is  then  immersed  in  a  clear  solution  of  aceto-nitrate  of  silver, 
Ji  is  thus  fonned: 

300  parts  distilled  water. 
20    «     azotate  of  silver. 
24    *<     crystaliizable  acetic  acid. 
5    <*      animal  charcoaL 

he  animal  charcoal  serves  to  render  the  paper  more  susceptible  to 
iT€  impressions^  and  decolorizes  the  solutions  when  they  have  been 
ioasly  used.  The  paper  should  remain  tiiree  minutes  in  this  solution, 
in  order  to  insure  contact  with  the  liquid,  the  two  sides  of  the  sheet 
lid  be  rubbed  over  with  a  brush.  The  paper  is  then  washed  several 
t  "with  distilled  water,  and  well  dried  between  pieces  oi  blottinc^ 
yr.  Paper  thus  prepared  may  be  taken  immediately  into  the  dark 
iiber»  and  it  is  not  necessary  to  subject  the  image  to  \Vkft  ^c^^^  ^i 

*  Trom  the  London  Afechanics'  Magazine,  foT  3Qxva«kTy«  1%^*%. 
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gallic  acid  on  its  removal  from  the  camera;  this  may  be  deferred  till  the 
evening,  or  even  the  next  day,  or  the  day  following. 

The  paper  may  be  kept  in  a  dark  place  for  more  than  a  fortnight  with- 
out undergoing  any  alteration,  and  in  this  respect  offers  greater  advan- 
tages than  any  of  the  photographic  papers  hitherto  known.  The  solution 
of  gallic  acid  is  composed  of  1  part  of  gallic  acid,  half  part  (0-5)  of  azo- 
tale  of  silver,  and  200  parts  of  distilled  water.  The  image  is  fixed  as 
usual  by  hydro-sulphite  of  soda. 

I  have  submitted  to  the  Academy  a  series  of  specimens  obtained  by 
this  process.  It  is  so  easily  put  in  practice  that,  during  a  mission  which 
I  have  just  fulfilled  for  the  Commission  of  Historical  Monuments,  I  have 
often  taken  twenty-five  or  thirty  photographs  a  day. 


Improvements  in  the  Manufacture  of  Glass ^  Porcelain^  Earthenware^  China, 
and  Artificial  Stone, — Patented  October  2,  1851,  by  W.  Hodge,  of 

Cornwall.* 

For  the  purposes  above  specified,  homstone  porphyry  is  adopted  by 
tlie  patentee  as  a  material  which  has  not  been  hitherto  used. 

Claim, — The  application  of  this  material,  called  elvan,  to  the  manu- 
iacture  of  glass,  porcelain,  earthenware,  china,  and  artificial  stone. 

For  the  manufacture  of  glass,  it  is  powdered,  washed,  and  mixed  with 
other  pulverized  materials  in  the  melting  pot. 

For  the  manufacture  of  porcelain,  &c.,  it  may  be  used  alone  or  in  com- 
bination with  other  materials.  It  is  powdered,  brought  to  a  plastic  state, 
moulded,  dried,  and  fired  in  the  usual  way.  It  can  likewise  be  employed 
for  making  glazes. 

For  the  manufacture  of  artificial  stone,  it  is  used  alone  or  combined 
with  broken  stone,  and  reduced  to  a  plastic  condition,  moulded  into  blocks, 
dried,  and  fired  in  the  usual  manner. 


Experimental  Researches  in  Electricity.    Twenty-ninth  Series.  By  Michael 

Faraday,  Esq.,  D.  C.  L.,  F,  R.  S.,  &c.t 

In  the  present  series  of  researches  the  author  endeavors  in  tbe  first 
place  to  establish  the  principles  he  announced  in  the  last,  with  regard  to 
the  definite  character  of  the  lines  of  magnetic  force,  by  results  obtained 
experimentally  with  the  magnetic  force  of  the  earth.  For  this  purpose 
he  reverts  to  the  thick  wire  galvanometer  before  described,  and  points 
out  the  precautions  respecting  the  cleanliness  of  the  coils,  the  thickness 
and  shortness  of  the  conductors,  the  perfect  contacts,  eflected  either  by 
soldering  or  cups  of  mercury;  and  marks  the  value  of  double  observatioDS^ 
i.  e.  observations  afforded  on  both  sides  of  zero.  The  nature  of  the  im- 
pulse on  the  needles  is  pointed  out;  being  not  that  of  a  constant  cuireot 
for  a  limited  or  unlimited  time,  but  of  a  given  amount  of  dectrici^  ex- 
erted, either  regularly  or  irregularly,  withiu  a  short  period;  and  it  is  aowii 

'  From  the  London  Civil  Engineer  and  Architect's  Jonmal,  May,  18511. 
f  From  the  London,  £d*vnbuTg\\,  axi^T>>Mm^Y)3\QM^Ucal  Magaaiie»  ApiQ,  ISKL 
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experimentally  that  such  impulses  produce  equal  results  of  deflexion,  and 
also  that  when  two  or  more  such  impulses  are  given  within  a  limited  time, 
the  whole  arc  of  swing  is  nearly  proportional  to  their  number;  so  that  the 
amount  of  deflexion,  witlun  certain  limits^  indicates  directly,  nearly  the 
proportion  of  electricity  which  has  passed  as  a  current  through  the  instru- 
ment. 

If  a  wire  be  formed  into  a  square  of  12  inches  in  the  side,  and  then 
fixed  on  an  axis  passing  across  the  middle  parallel  to  two  of  its  sides, 
and  if,  when  that  axis  is  perpendicular  to  the  line  of  dip,  the  whole  is  rota- 
ted, then  two  of  tlie  sides  of  the  rectangle  wull,  in  one  revolution,  twice 
intersect  the  lines  of  force  of  the  earth  passing  across  or  through  one 
square  foot  of  area.  The  currents  then  tending  to  move  in  the  upper 
and  lower  parts  of  the  rectangle,  will  conjoin  to  urge  one  current  through 
the  wire;  and  if  this  wire  be  cut  at  one  place  close  to  the  axis,  and  be 
there  connected  w*ith  a  commutator  of  simple  construction,  which  is  de- 
scribed in  the  paper,  the  currents  round  the  rectangle  may  be  conveyed 
away  to  the  galvanometer,  and  there  measured.  Such  a  rectangle,  con- 
structed of  copper  wire  one-twentieth  of  an  inch  in  thickness,  gave  a 
certain  arc  of  swinjj  for  one  revolution.  If  five  or  ten  revolutions  were 
made,  within  the  time  of  vibrating  of  the  needle,  nearly  five  or  ten  times 
this  amount  of  deflexion  was  produced;  the  mean  result,  in  the  present 
case,  was  2°'624  per  revolution.  When  the  same  length  of  the  same 
wire  was  arranged  in  oblong  or  oblate  rectangles,  so  as  to  diminish  the 
inclosed  area  in  different  directions  as  regarded  the  axis  of  revolution, 
still  the  deflexion  was  in  every  case  proportional  to  the  areas  iitcluded; 
showing  that  the  effect  produced  was  proportional  to  the  number  of  lines 
of  force  intersected  by  the  moving  wire.  The  same  result  was  obtained 
when  two  squares  having  areas  in  the  proportion  of  1  to  9,  were  em- 
ployed. 

When  squares  of  the  same  area  were  formed  of  copper  wire  of  dif- 
ferent thicknesses,  then  the  effects  of  obstruction  in  the  conducting  part 
of  the  system  were  brought  out  and  measured.  Thus,  with  wires  which 
were  0*05,  0*1,  and  0*2  of  an  inch  in  diameter,  and  therefore  in  mass  as 
1,  4,  and  16,  the  deflexions  were  1,  2*78,  and  3*45;  a  result  almost 
identical  with  that  obtained  for  the  same  wires  by  the  use  of  loops  and  a 
local  magnet  in  the  former  researches.  When  two  equal  rectangles  were 
compared,  one  containing  a  single  circuit  of  4  feet  of  wire  0*1  in  thick- 
ness, and  the  other  four  circuits  of  16  feet  of  wire  0*05  in  thickness,  then 
the  first  was  found  to  evolve  the  largest  quantity  of  electricity;  but  the 
second,  electricity  of  the  highest  tension,  by  the  same  amount  of  motion: 
the  accordance  of  these  results  with  the  principles  advanced  is  pointed 
out.  The  author  then  refers  to  the  use  of  wire  rings  of  one  or  many  con- 
volations,  and  indicates  cases  in  which  they  may  supply  valuable  means 
of  experimental  inquiry. 

The  relative  amount  and  disposition  of  the  forces  of  a  magnet  when  it 
is  alone,  or  associated  with  other  magnets,  forms  the  next  point  in  the 
present  paper,  and  a  distinction  is  first  taken  between  ordinary  magnets, 
irhich  are  mfluenced  much  by  other  magnets,  so  that  the  amount  of  their 
external  force  varies  greatly,  and  those  which  are  yeiy  hard,  where  this 
influence  is  reduced  to  little  or  nothing.    The  (o^^t  oi  ^  ^^«ii  m^^^v 
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was  measured  according  to  the  method  described  in  the  last  series,  by  a 
loop  once  passed  over  its  pole.  A  given  hard  magnet  placed  in  an  in- 
variable position,  being  thus  estimated,  \vas  found  to  have  a  force  equiva- 
lent to  16^-3  of  deflexion.  Another  magnet,  having  a  power  of  25^*74, 
was  then  placed  close  to  the  first  in  different  positions,  with  like  or  unlike 
poles  near  together,  so  as  to  tend  sometimes  to  exalt  its  power  and  at 
other  times  to  depress  it;  and  the  results  observed.  In  the  extremes! 
favorable  case,  namely,  when  the  two  were  conjoined  as  a  horse-shoe 
magnet,  the  force  of  the  first  magnet  was  only  raised  2°-45,  which  fell 
directly  the  dominant  magnet  wes  removed;  in  the  corresponding  adverse 
case  the  depression  was  only  1°.  A  very  hard  magnet,  made  by  Dr. 
Scoresby,  of  6°'88  power,  when  under  the  influence  of  another  of  double 
its  power,  was  not  sensibly  affected  either  way.  When  under  the  influence 
of  one  of  six  times  its  force,  it  could  be  affected  to  the  extent  of  nearly  1^. 
Ordinary  magnets  could  be  affected  to  the  extent  of  one-half  of  their 
power  or  more;  and  indeed  in  extreme  cases  can  be  altogether  overruled 
and  inverted. 

From  these  results  the  author  concludes,  that,  with  perfect  unchange- 
able magnets,  the  lines  of  force  (as  before  defined)  of  diflferent  magnets 
in  favorable  positions,  coalesce;  that  there  is  no  increase  of  the  total 
force  by  this  coalescence;  the  sections  between  the  associated  poles  giving 
the  same  sum  of  power  as  the  sections  of  the  lines  of  either  magnet  alone; 
that  as  the  external  amount  of  force  of  the  magnet  is  not  varied,  neither 
is  the  internal  amount  at  all  changed;  that  the  mcrease  of  power  upon  a 
magnetic  needle,  or  a  piece  of  soft  iron,  placed  between  two  opposite 
favorable  poles,  is  caused  bv  concentration  of  the  lines  which  before  were 
diffused,  and  not  by  the  audition  of  the  power  represented  by  the  lines 
of  force  of  one  pole  to  that  of  the  lines  of  force  of  the  other.  There  is 
no  more  power  represented  by  all  the  lines  of  force  than  before,  and  a 
line  of  force  is  not  in  itself  more  powerful  because  it  coalesces  with  a 
line  of  force  of  another  magnet.  In  this  and  in  other  respects,  the  analo- 
gy of  the  magnet  with  the  voltaic  pile  is  perfect. 

The  paper  concludes  with  some  practical  remarks  upon  the  delineation 
of  the  forms  of  the  lines  of  force  by  iron  filings,  and  by  a  description  of 
the  inflexion  of  the  lines  by  hemispheres  of  hot  and  cold  nickel;  which 
the  author  considers  as  the  corresponding  case  to  the  action  of  warm  and 
cold  oxygen  in  the  atmosphere,  as  applied  by  him  in  the  explication  of 
some  of  the  phenomena  of  atmosphenc  magnetism,  and  espeeiallyof  the 
annual  and  daily  variation. 


Repair  of  a  VesseVs  Bottom  while  Aftoat.    By  W.  Moody,  Foreman  of 

Shipwrights.* 

The  Geyser^  steam  sloop,  has  been  taken  into  dock,  and  her  bottom 
examined,  as  it  was  greatly  injured  b^  the  vessel  striking  oa  the  rockist 
He  Grand,  about  50  miles  from  Janeiro.    Fifty-four  feet  in  lengthi  and 
several  planks  in  breadth,  had  been  stove  in  by  the  accident,  l)i]t  her 
cammander,  by  adopting  a  plan  suggested  by  Mr.  Moody,  foreman  of 

*  From  tiie  London  Civil  Uni^Hit  vb^l  Kv3B&e«ti2%^fraxuJL^  Itansiy,  1851 
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shipwrights  at  Woolwich  Dockward,  the  Geyser  was  repaired  while  afloat, 
and  brought  home  safe  to  this  country,  although  the  injuries  she  sustained 
were  within  a  short  distance  of  the  keel. 

The  following,  which  has  been  issued  by  the  Admiralty,  explains  the 
mode  of  repairing  the  damage  the  Geyser  sustained  on  a  shore  where  she 
must  otherwise  have  been  left  to  her  fate,  as  the  tides  only  rise  a  few  feet, 
and  the  great  weight  of  her  engines  would  have  prevented  her  being 
drawn  up  on  shore. 

"In  obedience  to  directions  to  report  the  manner  in  which  I  proceeded 
to  replace  a  defective  sheet  of  copper  on  the  bow  of  her  Majesty's  ship 
Hyacinth,  the  same  being  five  feet  below  the  light  water-line,  I  beg  to 
state,  that  on  considering  what  means  could  be  adopted  for  so  doing, 
short  of  heaving  the  vessel  out,  it  occurred  to  me  that  the  principle  of 
cofier-dam  might  be  applied  to  it.  I  accordingly  caused  a  water-tight 
case  of  three  sides  and  a  bottom  to  be  made,  ascertained  the  curve  on  the 
bow  on  each  side  of  this  defective  part,  and  cut  the  mouth  or  open  side 
of  the  case  to  fit  it;  and  having  lined  or  dressed  the  curved  edges  with 
felt,  saturated  with  tallow,  and  attached  ballast  to  the  bottom,  the  case 
Avas  suspended  by  a  tackle  to  the  rough  tree  rail,  and  lowered  until  the 
top  was  within  a  few  inches  of  the  surface,  opposite  the  defective  part, 
over  which  it  was  hauled  by  means  of  two  hawsers,  one  placed  vertically 
from  the  rough  tree  rail  under  the  keel  to  the  opposite  side,  the  other 
horizontally  from  the  quarter  round  to  the  stern  to  the  opposite  side,  and 
both  set  taut  with  tackles.  By  these  means  the  case  was  made  to  fit  close 
to  the  bottom,  where  it  was  further  secured  by  a  shore,  reaching  from  the 
side  of  the  ship  to  its  outer  edge,  to  prevent  its  rising.  The  suction  hose 
of  a  fire  engine  was  then  placed  in  the  case,  and  the  water  contained  in  it 
pumped  out.  When  empty,  two  shipwrights  descended,  and  removed 
the  defective  copper,  replacing  it  with  a  new  sheet.  The  operation  from 
the  time  of  suspending  the  case  until  completed,  did  not  occupy  more 
than  twenty  minutes. 

*'This  principle  could  be  applied  to  the  repairs  of  many  defects  under 
water,  such  as  the  wing  cocks  of  ships,  or  the  pipes  in  the  bottom  of 
steam  vessels." 


On  the  Compounds  of  Cotton  with  the  Alkalies,   By  Dr.  J.  H.  Gladstone.* 

The  author  first  described  the  process  of  Mr.  Mercer,  by  which  the 
beautiful  fabrics  made  known  to  the  public  through  the  Great  Exhibition 
are  produced.  When  cotton,  or  an  article  made  of  that  material,  is  im- 
mersed in  strong  caustic  soda  in  the  cold,  a  certain  combination  is  ef- 
fected— which  is  again  destroyed  by  pure  water;  but  the  "Mercerized" 
cotton  thus  produced  is  permanently  contracted,  and  rendered  more  sus- 
ceptible of  dyes.  This  was  illustrated  by  a  number  of  specimens,  much 
shrunk,  so  that  they  assumed  an  appearance  of  extraordinary  fineness, 
others  puckered  in  patterns  by  partial  Mercer ization,  and  others  again 
printed  with  colors  which  surpassed  in  depth  and  brilliancy  the  cdors 

*  From  the  London  Athenenm,  Febmary,  1852. 
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produced  by  the  same  means  on  the  calico  in  its  original  state.  Br. 
Gladstone  proceeded  to  detail  experiments  by  which  he  had  succeeded 
in  obtaining  the  compound  of  cotton  and  soda  free  from  adhering  alkali, 
through  the  agency  of  strong,  sometimes  absolute,  alcohol.  He  found 
that  the  proportion  of  soda  which  combined  with  the  lignine  varied  'wA 
the  strength  of  the  solution  employed,  but  under  no  circumstances  ex- 
ceeded one  atom.  There  was  a  varying  amount  of  combined  water. 
Some  properties  of  this  compound  were  discussed,  and  the  author  then 
proceeded  to  state  his  conviction,  that  there  was  no  sufficient  ground  for 
viewing  the  "Mercerized"  cotton  as  chemically  different  from  the  origi- 
nal lignine.  It  is  identical  in  composition,  and  the  change  of  properties 
may  be  accounted  for  by  the  change  in  its  physical  condition.  Vfhea 
vievk'ed  under  the  microscope,  the  fibres  in  their  ordinary  condition  ap- 
pear as  flattened  twisted  ribands;  but  the  moment  they  are  touched  by  the 
alkaline  ley,  they  untwist  themselves,  contract  in  length,  and  swell  ooti 
assuming  a  rounded  solid  form;  and  this  circular  appearance  they  retain 
after  the  soda  is  removed  by  water.  This  not  only  explains  the  shrinking, 
but  the  cause  of  a  larger  quantity  of  dye  being  absorbed  as  the  substance 
of  the  fibre  itself  is  porous.     Potash  has  a  similar  action  to  that  of  soda. 
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Proceedings  of  the  Stated  Monthly  Meeting^  June  17,  1852. 

Edmund  Draper,  Esq.,  President,  Pro,  Tern. 

John  F.  Frazer,  Treasurer. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meetingwere  read  and  approved. 

Donations  were  received  from  The  Royal  Astronomical  Society,  Lon 
don;  Henry  Gassett,  Esq.,  Boston,  Massachusetts,  and  Messrs.  P.  A 
Brown,  Dr.  L.  Tumbull,  Percival  Roberts,  Geo.  M.  Conarroe,  and  Di 
Charies  M.  Wetherill,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Instital 
were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for  tl 
month  of  May. 

TheBoard  of  Managers  and  StandingCommittees  reported  their  minute 

New  candidate  for  membership  in  the  Institute  (1)  was  proposed,  u 
the  candidates  (6)  proposed  at  the  last  meeting  were  duly  elected. 

Mr.  Geo.  W.  Smith  reminded  the  meeting  that  on  February  20, 185! 
he  had  presented  a  list  of  the  number  of  miles  of  railroads  at  that  tin 
completed  in  the  United  States,  and  an  estimate  of  the  number  of  mill 
that  would  be  completed  during  the  present  year.  Nearly  two  yearn  liai 
ing  elapsed  since  the  presentation  of  that  estimate,  he  now  bad  it  in  li 
power,  from  the  reception  of  information  from  the  whole  of  the  UnilH 
States,  to  test  the  accuracy  of  the  predictions.  The  amount  compieiN 
and  to  be  completed  the  present  year,  inclusive,  may  be  stated  at  13,9011 
miles,  including  therein  every  description  of  railway,  either  public  ff 
private  J  an  amount  soiQev;Yiale»^e^d\xi%h\s  former  estimate,  and  deiiral 
mainly  from  the  constmclion  ol\\Ii^^xlo^.^^.^^^.^^^»kfc^^\^TOl^B^ 
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le  then  proceeded  to  give  an  estimate  from  the  information  that  he 
.  collected  of  the  progress  of  these  works  during  the  next  three  years, 
liDg  at  the  termination  of  1855;  admitting,  however,  that  the  same  ac- 
acy  was  not  as  attainable  as  in  the  former  estimate,  inasmuch  as  that 
period  would  be  greater,  and  many  contingencies  which  might  alfect 

result  could  not  be  made  the  subject  of  calculation;  the  amount, 
Nrever,  he  estimated  at  18,900  miles  at  the  minimum,  and  might  attain 
the  maximum  19,700  miles,  and  even  reach  20,000  miles  if  the  bills 
^  before  Congress,  in  aid  of  Iowa  and  Missouri,  should  become  law, 
1  provided  no  commercial  convulsion  should  create  a  stringency  in  the 
mey  market. 

He  then  described  the  vast  army  of  laborers  on  these  works,  and  the 
rious  establishments  directly  or  indirectly  connected  with  them,  as  one 
tbe  great  causes  of  the  rise  in  the  price  of  food,  the  others  being  emi- 
lion  to  California,  the  unprecedented  immigration  to  this  country  from 
great  swarming  hive  of  Europe,  and  the  unprecedented  increase  of  our 
an  population  in  a  great  measure  attributable  to  this  immigration,  and 
activity  of  commerce  consequent  thereon,  and  the  result  moreover  in 
^at  degree  of  these  very  railways,  plank  roads,  canals,  and  steam  navi- 
on.    The  high  price  of  provisions  was  thus  enhanced  on  the  one  hand, 

on  the  other  prevented  rising  still  higher  by  one  and  the  same  set  of 
ses,  which  are  likely  still  to  continue  for  some  time  in  operation.  The 
^ght  of  the  last  year  and  the  unusual  cold  of  the  present,  could  but 
tally  account  for  this  rise. 

1  speaking  of  the  density  of  population  already  attained  in  some  parts 
he  United  States,  Mr.  Smith  referred  to  a  map  which  he  had  con- 
cted,  which  presented  a  curious  illustration  of  this  density.  He  traced 
boundary  of  an  area  as  large  as  the  kingdom  of  Great  Britain,  as  fol- 
8:  commencing  on  the  Atlantic  at  the  mouth  of  the  St.  Croix  river, 
ending  it  to  the  head;  from  this  point  a  line  was  drawn  to  the  Saco, 
ire  it  debouches  from  the  White  Mountains  in  New  Hampshire,  thence 
iandy  Hill  on  the  Hudson,  in  New  York;  thence  to  Oswego  on  Lake 
tario,  including  all  south  of  it  in  New  York,  and  all  of  New  Jersey, 
insylvania,  and  Maryland,  north  of  the  Blue  Mountains;  along  this 
Untain  to  the  Potomac  in  Maryland,  thence  by  the  latter  river  to  Wash- 
ton,  D.  C,  thence  by  a  straight  line  to  New  Haven  on  Long  Island 
^d,  and  thence  by  the  sea  to  the  place  of  beginning  in  Maine.  The 
luded  area  will  be  84,000  square  miles,  a  close  approximation  to  the 
Qgdom  aforesaid,  and  the  population  of  this  area  at  the  present  moment, 
Ending  the  usual  increase  since  the  last  census,  is  8,180,000  in  round 
timbers,  an  amount  equal  to  that  of  Great  Britain  at  the  accession  of 
tor^  in,  and  about  one-third  of  that  at  the  present  day.  The  present 
ihibitants  of  the  American  area  within  the  boundaries  just  mentioned,  is 
M  Of  greo/ as  the  ot^er^^  population  to  the  square  mile  in  Europe,  and 
utty  greater  than  the  population  of  eastern  or  northern  Europe,  although 
aeh  less,  of  course,  in  comparison,  than  the  British,  French,  German, 
Bftrian,  and  Italian  countries,  &c. 

A  Hne  drawn  firom  Massachusetts  Bay  to  the  Potomac,  almost  in  a 
sight  line,  passes  through  more  numerous  and  more  populous  cities 
ID  GUkht  found  on  a  similar  line  of  about  400  nuL^a m  ^-xXfiXLX.^ ^tvwtL 
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on  any  part  of  the  globe,  with  the  exception  of  China;  London  must  also 
be  excepted.  The  population  of  New  York,  with  its  suburbs  in  Long 
Island,  New  Jersey,  &c.,  included  in  a  circle  of  twelve  miles  radius  round 
the  City  Hall,  (as  the  metropolis  of  London  is  in^  circle  of  twelve  miles 
round  JSt.  Paul's,)  is  at  the  present  moment,  (1852,)  860,000  people,  and 
at  the  termination  of  1855,  which  will  be  the  period  when  the  20,000  miles 
of  railway  mentioned  in  his  address  to  the  meeting  this  evening,  would 
be  completed,  namely,  in  a  little  more  than  3^  years  from  the  presen 
time,  New  York  will  contain  more  than  one  million. 

Mr.  S.  alluded  to  the  probable  results  of  the  enormous  increase  of  th 
town  population  of  the  United  States  on  the  character  and  institutions  oi     ^f 
the  people. 

The  Lenticular  Stereoscope,  the  contrivance  of  Sir  David  Brewster 
with  a  number  of  binocular  daguerreotype  portraits  and  representations 
statues,  and  still  life  talbotypes  and  diagrams,  were  presented  to  th^  -«e 
meeting  by  Mr.  Smith,  and  the  phenomena  of  vision  which  the;^  — y 
illustrated,  briefly  explained.  Mr.  Smith  stated  that  it  was  scarcely  n 
cessary  to  remind  the  members  of  a  fact  with  which  they  were  already 
well  acquainted,  namely,  that  soon  after  the  first  publication  of  the  Ste= 
reoscope  of  Dr.  Wheatstone,  many  years  ago,  he  had  at  a  public  meeting 
of  the  Institute,  from  the  place  where  he  was  now  standing,  and  befo 
some  of  the  audience  whom  he  was  now  addressing,  proposed  the  e 
ecution  of  these  very  binocular  daguerreotypes,  and  subsequently, 
talbotypes,  and  had  from  time  to  time  brought  the  .subject  before  the 
lone;  prior  to  the  publication  of  this  interesting  illusion,  which  has  bee  :vi 
revived,  and  doubtless  reinvented  by  Sir  D.  Brewster.  Mr.  S.  furth^-r" 
stated  that  he  had  for  many  years  been  endeavoring  to  induce  some  o  f 
the  daguerreotypists  of  this  City  to  make  such  portraits,  and  an  amateur 
had,  at  his  request,  a  number  of  years  ago  succeeded  in  obtaining  them. 
The  stereoscope  of  Sir  David  Brewster  is  certainly  superior  to  the 
simple  contrivance  claimed  by  Mr.  Wheatstone,  whether  correctly  or  nof, 
he  would  not  detain  the  meeting  by  inquiring;  dissimilarities  of  pictures 
on  the  retina  of  the  human  eye,  when  the  optical  axes  converge,  enabling 
us  to  judge  of  the  form  and  solidity  of  objects,  having  been  mosik  strange- 
ly  claimed  by  Mr.  Wheatstone  as  a  discovery  of  his.  Mr.  S.  proceeded 
to  show  the  invalidity  of  such  claim,  by  an  investigation  of  the  histoij 
of  binocular  vision  by  various  writers  a  half  a  century  since,  and  went 
back  to  the  times  of  Leonardo  Da  Vinci,  and  even  to  the  times  of  Galen, 
2000  years  ago,  to  show  that  this  phenomenon,  so  perseveringly  daimed 
by  Mr.  W.  as  a  new  discovery,  had  been  observed  and  understood  even  be 
fore  "the  time  whereof  the  memory  of  man  runneth  not  to  the  contrary."  A 
phrase  has  long  been  in  use  among  painters^  namely,  when  a  picture  wants 
apparent  relief^  it  is  spoken  of  as  a  picture  painted  by  a  one-eyed  man.  Mr. 
S.  then  briefly  drew  the  attention  of  the  meeting  to  anumberof  meftods 
by  which  different  varieties  of  stereoscopes  might  be  made,  and  tht 
doubtless  many  others  could  readily  be  devised  by  such  as  were  familiff 
with  the  elementary  principles  of  optics.  I  ^^ 

Messrs.  M'Clees  &  Germon,  to  whose  courtesy  the  meetmg  was  indeMed    I  "^^^ 
for  the  beautiful  binocular  pictures  before  them,  were,  he  believed,  Ik 
£nt  artists  in  PluladeApb^  "n^io  Yi^^^te^tft&^tosL  for  sale.  I    Tt 
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On  Metallic  Constructions.    By  W.  Fairbairn,  C.  E.,  F.  R.  S.* 

[Paper  read  at  the  Mechanics*  IirstitutioDy  Manchester.] 

Continued  from  page  5. 

The  Effect  of  Shot  on  Iron  Vessels. — Although  at  first  sight  alarming, 
fhey  are,  on  more  mature  consideration,  such  as  might  be  reasonably  ex- 
pected. A  number  of  experiments  were  undertaken  some  years  since  at 
me  arsenal,  Woolwich,  to  determine  the  effect  of  shot  upon  the  hull  of 
■n  iron  vessel,  and  also  with  the  view  of  providing  means  for  stopping 
die  passage  of  water  through  a  shot-hole  near  or  below  the  water-line. 
Hie  gun  used  in  the  experiment  %vas  a  32-pounder,  at  the  distance  of  30 
yards  from  the  targets,  and  was  loaded  with  the  full  charge  of  10  lbs.  of 
powder,  and  a  charge  of  2  lbs.  to  produce  the  effect  of  distance,  or  a  long 
riiot.  At  these  experiments  I  was  present,  and  the  results — some  of 
wbieh  I  may  venture  to  mention — ^were  exceedingly  curious  and  inter- 
eadng.  The  initial  velocity  of  the  ball,  6  inches  diameter,  with  a  full 
duurge  of  10  lbs.  of  powder,  is  about  1800  feet  per  second,  and  with  2  lbs. 
of  powder  about  1000  feet.  In  these  experiments  there  were  five  or  six  tar- 
gets^ about  6  feet  square,  composed  of  diflerent  thicknesses  of  plates,  and 
▼ariously  arranged  so  as  to  represent  in  effect  as  well  as  appearance  a 

*  From  the  London  Civil  Engineer  and  Architect's  Journal,  May,  1852. 
Tax.  ZXIY«— ^Tsibb  Bsbibb.— No.  je.--AuousT,  1862.  1 
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portion  of  the  side  of  an  iron  ship.  Theengravings(fig.  1)  represent  aside 
view  and  section  of  the  plates  and  fastenings  of  the  targets,  and  (6g.  2) 
the  eSect  produced  by  the  shot  as  it  passed  through  the  plates,  aad  ia 
three  or  four  experiments  through  a  lining  of  india  rubber  and  cork  dus'j 
-which  was  specially  introduced  to  absorb  or  receive  the  splinters. 
Fig.  1.  Fig.  s. 


Whilst  laying  before  jou  such  information  as  I  possess  on  the  subjeit 
of  iron  ship-budding,  it  is  not  my  intention  to  trench  upon  the  provinte 
of  the  manue  architect  as  respects  the  tines,  and  other  detail  required  in 
construction.  This  field  is  already  occupied  by  men  of  superior  talent, 
and  the  one  that  lays  more  immediately  open  before  me  is  that  which  re- 
fers to  the  proportion  of  the  parts,  the  distribution  of  the  mateiial,  and 
the  equalization  of  the  powers  of  resistance  to  strain  in  all  parts  of  the 
structure.  These  are  considerations  which,  to  a  greater  or  less  degre«, 
afiect  almost  every  description  of  mechanical  construction.  If  we  stud]f 
the  laws  of  nature,  we  ^all  find  in  the  endless  varieties  of  constmctitHi 
in  the  animal  and  vegetable  kingdoms  no  waste  of  material;  that  tvtrj 
animal  and  every  plant  is  adapted  to  its  purpose;  its  organization  is  pei- 
feet;  every  Joint,  muscle,  and  fibre  is  suited  to  the  work  it  has  to  perfbnii, 
and  the  utmost  harmony,  economy  of  material,  and  due  proportion  of  the 
parts  are  the  prominent  features  of  the  great  teacher  of  all  arts — Natnn- 
with  such  examples  before  us,  with  such  a  wide  and  wonderful  ranee  of 
objects,  why  should  we  blunder  and  hesitate  when  we  should  mupe 
and  investigate.'  There  is  no  mecbaoism  so  intricate  but  what  we  find  in 
compeer  in  nature,  where  we  may  find  a  rule  for  our  guidance.  We  ban, 
therefore,  only  to  study  the  great  Architect  of  the  universe,  and  we  netd 
never  be  at  a  loss  for  examples,  and,  above  all,  close  approximationi  ts 
the  laws  which  govern  all  constructions.  As  our  present  object  is,  bmr- 
ever,  to  inquire  into  the  laws  which  guide  the  experienced  diip-buiUB 
in  the  prosecution  of  his  art,  it  will  be  proper,  in  the  first  inBt8Dce,tii 
ascertain  the  nature  and  strength  of  the  material  he  may  choose  to  empl(?t 
in  order  to  show  the  way  it  ^ould  be  disposed  to  produce  at  a  miniiaiia 
coat  the  greatest  possible  efiect.  For  these  objects,  I  am  fortunate  ii 
baving  before  me  a  long  eeries  of  e^^^riments  which  I  made  for  the  uai 
oi^«ct more  tlun  ten  yeaisago.    '^^w^^an^^&cftR^^.^QKift.'naa^&et^ 
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of  which  the  following  is  a  short  abstract,  and  which  I  trust  may  be 
equally  beneficial  in  this  as  they  have  been  in  other  constructions. 

Remtance  of  Wrought  Iron  Plates  to  a  Tensile  Strain. — In  these  expe- 
riments, which  were  made  on  five  different  sorts  of  iron,  the  tensile 
strengths  in  tons  per  square  inch  are  as  follows: 

Description  of  Iron.  In  direction  of  fibre.     Across  the  fibre. 

Yorkshire  plates,  .             .             .             25-770  27490 

Yorkshire      "  .             .             .             .       22-760  26-037 

Derbyshire     "  .             •             •             21-680  18-650 

Hhropshire     "  .             .             .             •       22-826  20-000 

StafTonlshire,  .            .             .             19-563  21-010 

Mean,  ....       22-519  23-037 

Or,  as  22'5  :  23,  equal  to  about  ^j  in  favor  of  those  torn  across  the  fibre. 
In  following;  up  the  same  investigation  on  timber,  I  found,  according  to 
Professor  Barlow^,  of  Woolwich,  that  the  cohesive  strength  of  different 
kinds  of  hard  wood  were — 


Box,  .             .            20,000  lbs. 

Ash,  .             .       17,000    « 

Teak,  .             15,000    « 

Fir,  .            .       12,000    " 


Beech,     .  .  11,500  lbs. 

Oak,  .  .       10,000   " 

Pear.        .  .  9,800    ** 

Mahogany,  .  .        8,000   ** 


Timber. 

Iron. 

Ratio. 

17,000     : 

50,000 

or  as  1  :  2-94 

15,000     : 

50,000 

or  as  1  :  3-33 

12,000     : 

50,000 

or  as  1  :  4*16 

11,500     .- 

50,000 

or  as  1  :  4*34 

10,000     : 

50,000 

or  as  1  :  500 

Assuming  Mr.  Barlow  to  be  correct,  and  taking  the  main  strength  of 
iron  plate,  as  given  in  the  experiments,  at  49,656  pounds  to  the  square 
inch,  or  say  50,000  pounds,  we  have  this  comparison  in  pounds  between 
wood  and  iron: 

Ash,       .  .  • 

Teak, 

Fir, 

Beech,         ... 

Oak, 

Hence  it  appears  that  malleable  iron  plates  are  five  times  stronger  than 
oak;  or,  in  other  words,  their  powers  of  resistance  to  a  force  applied  to 
tear  them  asunder  is  as  5  to  1,  making  an  iron  plate  ^-incb  thick  equal  to 
an  oak  plank  2^  inches  thick.  In  marine  constructions,  where  the  mate- 
rial is  iron,  our  knowledge  of  its  resisting  powers  would  be  incomplete, 
if  we  did  not  consider  it  in  its  union  and  all  its  bearings  as  regards  its 
application  to  ship-building.  Unlike  timber,  which  has  to  be  caulked  be- 
tween the  joints,  with  a  tendency  to  force  them  open,  the  iron  ship  is  a 
solid  mass  of  plates,  which,  if  well  riveted,  will  resist  forces — such  as  the 
action  of  the  seas — that  no  timber-built  ship,  however  strong,  would  be 
able  to  withstand.  The  iron-built  ship,  when  constructed  with  butt-joints, 
with  interior  covering  plates,  and  smooth  exterior  surface,  is  superior  as 
regards  strength,  buoyancy,  and  lightness,  to  any  other  vessel,  of  what- 
ever material  it  may  be  constructed.  In  all  these  combinations  it  is, 
however,  a  desideratum  to  have  the  parts,  the  joinings,  and  the  con- 
nexions as  near  as  possible  of  equal  strengths.  This  in  practice  cannot 
always  be  accomplished;  but  with  due  regard  to  a  correct  system  of  rivet- 
ing and  careful  formation  of  the  joints,  a  near  approximation  to  uniform 
strength  may  be  obtained.  As  a  practical  guide  to  these  objects,  I  shall 
append  a  short  summary  of  the  experiment  indicating  iVv^  't^V'd^VN^ 
strengths  of  different  forms  of  riveting,  and  in  \7Yia.l  \\ierj  d\S^t  itotcw  ^^c^ 
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strength  of  the  plates,  taking  the  ^hole  as  one  continuous  mass  without 
joints.  The  results  obtained  from  forty-seven  experiments  on  double  and 
single  riveting  are  here  recorded,  the  first  column  showing  the  breaking 
weight  of  the  plates,  the  second  the  strength  of  single  riveted  joints,  and 
the  third  that  of  double  riveted  joints,  both  of  equal  section  to  the  plates, 
taken  through  the  line  of  the  rivets: 


lbs.  per  gq.  inch. 

lbs.  per  sq.  inch. 

lbs. 

per  sq.  inch. 

57,724 

45,743 

62,352 

C  1,579 

36,G0G 

•  48,821 

58,322 

43,141 

58,286 

50,983 

43,515 

54,594 

51,130 

40,249 

53,879 

49,281 

44,715 

53,879 

43,805 

37,161 

— 

47,063 

1                      —                     • 

— 

Mean,  52,486  .  41,590  .  53,635 

The  relative  strength  will  therefore  be — for  the  plate,  1000;  double  rivet- 
ed joint,  1021;  single  riveted  joint,  791;  which  shows  that  the  single 
riveted  joints  have  lost  one-fifth  of  the  actual  strength  of  the  plates, 
whilst  the  double  riveted  joints  have  retained  their  resisting  powers  un- 
impaired.    These  are  convincing  proofs  of  the  superior  value  of  the 
double  riveted  joints;  and  in  all  cases  where  strength  is  required,  tbis 
description  of  joint  should  never  be  omitted.    In  a  previous  analysis,  the 
strengths  were  as  1000  :  933  and  731;  but  taking  the  mean,  we  have 
1000  :  977  and  761  for  the  double  and  single  riveted  joints  respectively. 
From  these  we  must,  however,  deduct  30  per  cent,  for  the  loss  of  metal 
actually  punched  out  for  the  reception  of  the  rivets;  and  the  absolute 
strength  of  the  plates  will  then  be  to  that  of  the  riveted  joints  as  the  num- 
bers 100,  68,  and  46.     In  some  cases,  where  the  rivets  are  wider  apart, 
the  loss  sustained  is  not  so  great;  but  in  iron  ships,  boilers,  and  other 
vessels  which  require  to  be  water-light,  and  where  the  rivets  are  close  to 
each  other,  the  edges  of  the  plates  are  weakened  to  that  extent.  Taking, 
however,  into  consideration  the  circumstances  under  which  the  results 
were  obtained,  as  only  two  or  three  rivets  came  within  the  reach  of  expe- 
riment, and  taking  into  account  the  additional  strength  which  might  be 
obtained  by  an  increased  number  of  rivets  in  combination,  and  the  adhe- 
sion of  the  two  surfaces  of  the  plates  in  contact,  we  tnay  reasonably  as- 
sume the  following  proportions,  which,  after  making  every  allowance, 
may  be  fairly  considered  as  the  relative  value  of  wrought  iron  plates  and 
their  rivetecl  joints.  Taking  the  strength  of  plates  at  ICK),  we  have  forthe 
double  riveted  joint  70,  and  for  the  single  riveted  joint  56;  which  propo^ 
tions  may  safely  be  taken  as  the  standard  value  of  joints,  such  as  are  used 
in  vessels  required  to  be  steam  or  water-tight,  and  exposed  to  a  pressure 
varying  from  10  lbs.  to  100  lbs.  on  the  square  inch. 

Having  thus  established  correct  data  as  respects  the  strength  of  mat^ 
rials,  either  singly  or  in  combination,  we  shall  have  less  difficulty  in  their 
application  to  the  construction  of  vessels  exposed  to  severe  straras,  such 
as  boilers,  bridges,  or  an  iron  ship;  and  notwithstanding  the  boasted  d^ 
cJaration,  that  the  "wooden  walls  of-  Old  England"  are  our  surest  de- 
fences,  we  shall  not,  \u  my  o^Smotv^  ^^xlovisly  injure,  but  greatlj  benefit 
our  position  by  pinnmg  out  KvV\i  \.o  \5^^  ^^vtoxi ^^^  ^i  ^^  ^k^^^  ifc" 
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His,  I  am  satisfied,  will  be  the  case  if  we  persevere  in  the  use  of  a  mate- 
ial  which  must  eventually  supersede  every  other  in  the  construction  of 
"essels  calculated  to  maintain  the  ascendency  of  the  British  marine. 

Iron  S/np-BuUding, — In  the  construction  of  iron  ships  three  important 
oosiderations  present  themselves.  First,  strength  and  form;  second,  se- 
urity;  lastly,  durability.  To  the  first  of  these  considerations,  it  will  be 
ecessary  to  ascertain  for  what  purpose  the  vessel  is  to  be  used.  Let  us 
ssume  it  to  be  one  of  the  Atlantic,  or  other  great  ocean  steamers,  and 
re  have  a  model  both  in  form  and  tonnage,  that  would  become  equally 
)rmidable  as  a  war  steamer,  or  useful  and  commodious  as  a  packet  cal- 
ulated  to  shorten  the  distance  between  the  extreme  points  of  a  lengthen- 
d  voyage.  We  must  consider  this  important  part  of  the  question  in  all 
lose  varied  forms  and  conditions  to  which  vessels  are  subjected  under 
train,  whether  arising  from  a  tempestuous  sea,  or  from  being  stranded 
n  a  shore,  under  circumstances  where  they  are  not  only  seriously  dama- 
ed,  but  where  wooden  vessels  frequently  go  to  pieces,  and  are  entirely 
>st.  In  the  former  case,  that  of  a  tempest,  such  as  a  tornado  under  the 
'opics,  where  ships  are  not  unfrequently  much  strained,  we  have  in  the 
tin  ship,  if  properly  constructed,  greatly  increased  security;  and  provided 
re  take  the  vessel  m  its  best  construction,  and  regard  it  simply  as  a  huge 
oilow  beam  or  girder,  we  shall  then  be  able  to  apply  with  approximate 
ruth  the  simple  formula  used  in  computing  the  strengths  of  the  Britannia, 
tnd  Conway,  and  other  tubular  bridges.  Let  us,  for  example,  suppose  a 
•esse!  of  similar  dimensions  to  the  Great  Western^  (the  first  steamer  that 

Tig.  3. 
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Fig.  4, 

^Cessfully  crossed  the  Atlantic,)  212  feet  long  between  perpendiculars, 
f^t  beam,  and  23  feet  from  the  surface  of  the  main  deck  to  the  bottom 
^lie  ^eathing  attached  to  the  keel.  Now,  assuming  a  vessel  of  this 
Knitade,  widi  its  machinery  and  cargo,  to  weigh  3000  tons,  including 
C)wa  weight,  and  supposing,  in  the  first  instance,  that  she  is  8usoeii4^ 
^n  two  points,  the  how  anastem,  at  a  distance  oi  %\0  lefiX^^a  ^^^^^ 
S^.  3,  we  should  bare  to  calculate  from  some  ConnxJiaL  ^eV  Vo\i^^3BR«i- 
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lained  by  experiment  the  correct  sectional  area  of  the  plates,  to  prevent 
the  tearing  asunder  of  the  bottom,  and  the  quantity  of  material  necessary 
to  resist  the  crushing  force  along  the  line  of  the  upper  deck.  These  data 
have  yet  to  be  determined;  but  the  iron  ship-builder  cannot  be  far  wrong 
if  he  assumes  the  breaking  weight  in  the  middle  to  be  equal  to  two-thirds 
of  the  united  weight  of  ship  and  cargo.  This,  in  tlie  case  before  us,  would 
give  an  ultimate  power  of  resistance  of  :2000  tons  in  the  middle,  or  4000 
tons  equally  distributed  along  the  ship  with  her  keel  downwards.  Let  us 
now  reverse  the  strains,  and  bring  the  vessel  into  a  totally  different  posi- 
tion, having  the  same  weight  of  cargo  on  board,  and  supported  by  a  wave 
upon  a  single  point  in  the  middle,  as  shown  in  fig.  4.  In  this  position,  we 
find  the  strain  reversed,  and  in  place  of  the  lower  part  of  the  hull  of  the 
ship  being  in  a  state  of  tension,  the  whole  of  the  parts  above  the  neutral 
axis  are  subjected  to  that  strain;  and  that  tension,  as  well  as  the  compres- 
sive strain  below,  will  be  found  to  vary  in  degree  as  the  ratio  of  the  dis- 
tances from  the  centre.  In  this  supposed  position,  if  we  calculate  the 
strengths — as  I  have  been  in  the  habit  of  doing,  when  the  vessel  is  placed 
in  trying  circumstances,  whether  contending  with  the  rolling  seas  of  a 
hurricane,  or  the  actual  suspension  of  either  portion  when  taking  ground— 
we  arrive  at  the  conclusion  that  these  calculations  determine  the  strength, 
and  that  under  any  contingent  circumstances  we  have  given  a  wide  mar- 
gin, and  fully  determined  the  strength  of  the  ship. 

I  am  fully  aware  that  many  thousand  vessels  are  now  afloat  that  would 
not  stand  one-third  of  the  tests  I  have  taken  as  the  minimum,  but  that  is 
no  reason  why  we  should  not  endeavor  to  effect  a  more  judicious  distri- 
bution of*material,  and  produce  a  maximum  result,  where  the  lives  and 
fortunes  of  the  public  are  at  stake.     On  the  question  of  security,  we  have 
fewer  difficulties  to  contend  with,  and,  so  far  as  regards  construction,  I 
have  endeavored  to  show,  that  in  order  to  build  a  ship  on  principles  as 
nearly  perfectly  secure  as  circumstances  will  admit,  that  she  must  be  cal- 
culated to  withstand  the  trials  I  have  proposed  her  calculated  to  bear- 
Exclusive,  however,  of  the  simple  strength  of  the  hull,  there  are  other 
considerations  which  require  attention,  such  as  the  danger  from  fire,  leak- 
age, or  total  shipwreck. 

In  naval  constructions  wx  have  three  elements  to  contend  with — fire-, 
air,  and  water;  and  although  we  may.  effect  in  iron  constructions  extra- 
ordinary powers  of  resistance  as  respects  the  two  latter,  we  are  nevertbe— 
less  subject  to  considerable  risk  as  regards  the  former.     It  is  true  th^ 
hull  of  an  iron  ship  will  not  burn,  but  the  interior  fittings,  which  ar^ 
mostly  of  wood,  if  once  ignited,  might  destroy  everything  on  board,  un- 
less the  necessary'  precautions  are  taken  by  iron  bulkheads  to  cut  off  the 
communication  from  one  division  to  another.    From  my  own  experience 
as  a  builder  of  iron  vessels,  I  have  found  these  bulkheads  of  inestimable 
value.     They  not  only  strengthen  the  ship  transversely,  but  in  case  of 
injury  to  any  part  of  the  hull,  any  one  of  the  divisions  or  compartments 
might  be  filled  wit)i  water,  and  perhaps  even  the  contents  of  that  part 
burnt,  without  endangering  the  ship.  These  divisions,  in  fact,  ahoida  be 
so  arranged  as  to  insure  the  vessel  floating  under  circumstances  of  inre* 
parable  damage  to  any  otve  ot  \J^o^  ^^^  ^^  ^^  ^ip*    Again,  in  cue  of 
nre,  under  the  lamentable  pos\\ioxi\ii^\a!fl5i^^  Jrona^ 
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might  be  advisable  to  have  the  extreme  stem  and  stem  bulkheads  made 
double,  with  an  air-space  between  them,  and  a  valve  in  each  to  fill  them 
w  ith  water  up  to  the  line  of  immersion,  and  thus  prevent  the  division 
plates  on  that  side  clear  of  the  fire  from  becoming  red-hot,  and  igniting 
the  timber  fittings  in  that  part  which  for  the  time  might  form  a  place  of 
retreat.  Much  may  be  done  in  this  way  to  mitigate,  if  not  to  avert,  the 
calamitous  and  fat^l  consequences  which  ensue  on  those  occasions.  Bulk- 
heads of  this  description,  coming  up  to  the  underside  of  the  upper  deck, 
might  obstruct  to  some  extent  the  communication  between  decks  from 
one  compartment  to  another;  but  I  believe  a  sufficient  freedom  of  access 
from  one  part  to  another  might  easily  be  effected  by  well  constructed  iron 
doors,  easily  closed  in  case  of  accident,  when  they  would  become  effec- 
tual barriers  to  the  spread  of  destruction.  In  carrying  these  objects  into 
effect,  we  must  recur  to  the  use  of  iron  in  every  case  where  packet  ships 
and  steamers  are  employed.  They  apply  with  the  same  force  to  her  Ma- 
jesty's Navy,  and  particularly  to  steam  frigates,  and  ships  of  war  with 
auxiliary  power.  It  is  true,  that  the  experiments  already  referred  to  of 
the  dangerous  effects  of  shot  on  the  iron  hull  are  alarming,  but  the  amount 
of  risk  and  destruction  is  always  one  of  degree.  I  doubt  whether  the 
effects  of  shot  on  wooden  vessels  are  less  terrible,  and  undoubtedly  the 
security  gained  by  bulkheads  and  such  contrivances  are  more  than  the 
claim  to  security.  Besides,  we  are  not  yet  satisfied  that  these  effects  are 
so  dangerous  as  has  been  represented.  On  the  contrary,  I  am  of  opinion 
that  they  have  been  greatly  exaggerated,  and  that  increased  experience 
will  ultimately  show  that  the  iron  ship,  under  all  circumstances,  affords 
greater  security,  whether  for  war  or  commerce,  than  any  other  construc- 
tion. As  a  proof  of  the  advantages  peculiar  to  iron  as  a  material  for  ship- 
building, and  the  greatly  increased  security  which  it  offers  in  comparison 

Fig.  5. 


with  wood,  the  engraving,  fig.  5,  shows  the  condition  of  the  steamer 
Vanguard,  which  ran  foul  of  a  reef  of  rocks  on  the  west  coast  of  Ireland, 
and  continued  beating  upon  them  for  several  days  with  comparatively 
little  injury.  Another  instance  is  that  of  the  Great  Britain^  which  stood 
the  action  of  heavy  seas  beating  her  upon  the  sands  and  rocks  of  Dun- 
drum  Bay  for  the  whole  winter,  and  that  without  any  serious  damage  to 
the  hull. 

DurMlitjf  of  Iran. — On  this  part  of  the  subject^  likM^  \&  fiotiSv^^T^fi:^^ 
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(lifTerence  of  opinion,  but  a  ver)'  cursory  view  of  this  important  question 
will  at  once  show  the  great  superiority  which  exists  on  the  side  of  iron 
against  timber.    Although  I  proposed  at  starting  to  treat  of  metallic  con- 
structions alone,  I  have  found  it  useful  to  add  a  few  data,  showing  the 
strengths  of  different  timbers  which  are  used  in  combination  with  the  nl^ 
tallic  frameworks;  and  have  therefore  given  the  comparative  strength  of 
iron  and  the  best  English  oak,  in  which  it  is  proved  that  iron  as  a  mate- 
rial is  five  times  stronger  than  oak.     This  is,  however,  not  the  question 
which  enters  into  the  subject  of  durability,  as  the  jointing  of  the  one  is 
incomparably  superior  to  that  of  the  other.     In  the  building  of  ships  of 
the  line,  or  large  merchant  vessels,  the  keel,  beams,  and  timbers  are 
generally  of  oak  or  teak,  made  of  three  pieces,  ingeniously  contrived, 
and  united  by  scarphs  to  each  other  to  insure  strength.  The  ribs  or  frames, 
which  are  solid  and  close  to  each  other,  are  scarphed  and  jointed  in  the 
same  way,  and  the  outer  sheathing,  which  is  copper-fastened,  is  also  at- 
tached with  great  care,  and  by  crossing  the  vertical  joints  of  the  frames 
great  strength  is  obtained.     The  connexion  of  the  deck-beams  to  the 
frames  by  strong  iron  knees  is  another  source  of  strength;  but  with  all  the 
care  and  ingenuity  and  skill  bestowed  upon  this  construction,  it  is  far 
from  perfect  in  point  of  strength,  as  the  vessel,  when  pitching  and  roUing 
in  a  heavy  sea,  produces  motion  at  every  joint,  and  it  not  unfrequently 
happens  that  the  seams  open  and  close  to  an  extent  sufficiently  obvious 
as  to  the  nature  of  the  structure  and  defective  union  of  the  parts.    Now, 
in  the  iron  ship  we  may  venture  to  state,  that  when  all  the  parts  are 
soundly  riveted  together,  there  are  no  joints.     The  whole  may  be  consi- 
dered as  continuous,  consequently  there  can  be  no  yielding,  except  from 
the  elasticity  of  the  mass  to  the  action  of  the  sea.  The  plates  are  the  same 
as  the  planking  or  sheathing  of  timber-built  ships,  and  these  plates  are 
riveted  to  strong  iron  ribs,  varying  from  12  to  15  inches  asunder,  and  an- 
swering the  same  purpose  as  the  solid  framing  of  a  teak  or  oak  vessel. 
As  respects  the  comparative  merits  of  wood  and  iron  vessels  on  the  score 
of  durability,  I  am  of  opinion  that  the  public  has  entertained  very  erro- 
neous views  with  reference  especially  to  oxidation,  which  for  the  last 
twenty  years  has  been  the  ''rock  ahead"  of  every  iron  ship.    The  extent 
of  this  evil  has  been  greatly  exaggerated,  for  there  are  instances  of  several 
iron  vessels  built  twenty  years  ago,  which  are  still  in  existence,  with  no 
sensible  appearance  of  corrosion  or  deca^,  and  what  is  of  equal  import- 
ance, without  having  required  repairs,  if  we  except  a  few  coats  of  oil- 
paint,  or  the  application  of  some  other  anti-corrosive  substance,  to  neutral- 
ize the  effects  of  the  atmosphere  upon  the  material.    Nature,  however, 
comes  to  our  assistance  in  this  as  in  almost  every  other  attempt  in  the  con- 
structive arts,  and  seems  to  confirm  the  proverb  that  a  ^^brigbt  sword 
never  rusts;"  for  it  is  with  iron  ships  as  with  iron  rails  when  in  constant 
use,  there  is  little  if  an^  appearance  of  oxidation.   Taking,  therefore,  the 
whole  circumstances  into  consideration,  we  may  reasonably  condode 
that  much  has  yet  to  be  done  in  this  department  of  ttie  useful  arts,  aad 
make  no  doubt  that  the  iron  ship  of  British  origin  will  yet  ride  triumphsBt 
on  every  sea,  as  the  harbinger  of  peace,  the  supporter  of  coimnerce,  aad 
the  great  and  only  secunly  oi  out  tv^SvqtclA  &ft&wce«  j 

If^  in  my  attempt  to  e\\ic\date  «l  wiNi\^cX.  ^  ^K^nw^cstoii^^^o&^tncii    j 
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ational  importance,  I  have  been  successful  in  conveying  to  your  minds 
1  plain  words  that  knowledge  which  it  is  important  we  all  should  know, 
have  attained  the  main  object  of  my  appearance  in  this  place. 
At  the  conclusion  of  the  paper,  a  vote  of  thanks  to  Mr.  Fairbaim  was 
ifoposed  and  seconded,  which  was  very  warmly  accorded. 


hnlway  Accidents;  tlieir 'Cause  and  Means  of  Prevention;  detailing  parti- 
Ocularly  the  various  Contrivances  which  are  in  usCy  and  have  been  pro- 
posed; with  the  Regulations  of  some  of  the  principal  Lines.  By  Captain 
M.  HuiSH.* 

The  author  first  considered  those  points  connected  with  the  road,  and 
be  machinery  employed  upon  it,  from  which  loss  of  life  and  injury  to 
lerson  and  property  most  generally  arose.  With  regard  to  the  road  or 
permanent  way,  from  which  fewer  accidents  occurred  than  from  any 
ther  cause,  its  complete  eflfectiveness  was  the  basis  of  all  safety  in  rail- 
ray  traveling;  and  for  keeping  it  up,  constant  vigilance  was  necessary, 
specially  when  any  great  and  sudden  change  of  weather  took  place,  as 
ben  the  weak  points  were  sure  to  show  themselves.  It  w^as  a  very  rare 
ccurrence  for  trains  to  run  ofl'  the  line;  and  when  they  did  so,  it  was 
lore  generally  due  to  obstructions  designedly  placed  on  the  line,  than  to 
iiy  neglect  of  the  superintendents  or  the  plate-layers.  It  was  little  sus- 
ected  how  frequent,  how  ingenious,  and  how  varied  the  attempts  had 
ecome  to  inflict  a  fearful  injury  by  these  means;  and  though,  providen- 
ally,  but  comparatively  trifling  damage  had  resulted  from  such  causes, 
et  it  was  lamentable  to  find  that  in  addition  to  all  ordinary  risks,  so  dia- 
olical  a  mode  of  wreaking  a  petty  vengeance,  or  gratifying  a  mischievous 
isposition,  had  to  be  guarded  against.  Of  late,  the  punishment  for  such 
ffences  had  been  made  more  severe;  and  it  was  to  be  hoped  that  this 
rould  have  the  eflect  of  lessening  their  number.  Owing  to  the  rapid  de- 
elopement  of  the  traflic,  and  particularly  of  the  heavy  goods  traffic,  on 
Ae  main  arterial  lines  of  the  country,  increased  siding  accommodation 
ad  become  necessary;  in  the  case  of  the  London  and  North- Western 
lailway  alone,  upwards  of  fifty-three  miles  had  been  laid  down  within 
be  last  few  years,  although,  by  multiplying  points  and  crossings,  this 
lad,  pro  tantOj  increased  the  liability  to  accident;  for  it  might  be  received 
s  an  axiom,  that  any  thing  which  broke  the  continuity  of  a  rail  tended 
0  develope  danger.  As,  however,  there  were  no  means  of  avoiding  these 
requent  ^Hurns  out,"  judicious  regulations  combined  with  efi*ective  sig- 
nals must  be  relied  on,  and  now  that  facing  points  were  reduced  in  num- 
ler,  the  liability  to  danger  had  been  diminished.  The  use  of  self-acting 
witches  was  attended  with  evils  of  no  trifling  magnitude,  and  many  ac- 
adents  bad  occurred  from  reliance  on  them;  indeed,  as  a  general  rule, 
nachinery  to  supersede  personal  inspection  and  manipulation  was  fraught 
nth  danger. 

li^th  respect  to  the  rolling  stock,  it  appeared  from  a  return  of  one 
lumsand  cases  of  engine  failures  and  defects  within  two  years  on  the 
London  and  North- Western  Railway,  that  burst  and  leak.^  toX^^TL^'^^ 
*  From  Ute  London  CiwU  Engineer  and  Architectfi  ]ouRkft\,^vy«  \^V 
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doubled  any  other  class  of  failure;  and  that  these,  with  broken  springs 
and  broken  valves,  amounted  to  one-third  of  the  whole  number;  and 
though  they  caused  no  direct  danger  to  the  public,  yet  as  producing  a 
temporary  or  permanent  inability  of  the  engine  to  carry  on  its  train,  they 
might  be  the  remote  cause  of  collision.   The  passenger  carriage,  from  its 
perfect  manufacture,  presented  almost  complete  immunity  from  accident, 
for  during  the  last  four  years,  out  of  the  large  stock  of  the  London  and 
North- Western  Railway,  only  six  wheels  had  failed;  and  though  at  first 
some  annoyance  and  alarm  had  been  experienced  from  heated  axles,  yet 
by  the  recent  introduction  of  the  patent  axle-box,  it  had  been  much  re- 
duced.    The  same  praise  could  not  be  bestowed  on  the  merchandise 
wagon,  as  in  no  portion  of  the  system  had  so  little  improvement  been 
made;  the  fracture  of  axles  was  frequent,  the  mode  of  coupling  very  de*  - 
fective,  and  the  want  of  spring  bufi'ers,  or  even  of  buffers  of  the  same  :: 
heic^ht  and  width,  rendered  the  destruction  of  property  enormous.    No^ 
loss  of  life  from  fire,  either  from  heated  coke  or  spontaneous  combustion — 
had  occurred  to  a  passenger  train,  but  there  had  been  some  narroi^ 
escapes. 

These  and  other  circumstances  had  led  many  persons  to  suggest  varw* 
ous  contrivances  for  communicating  between  the  passengers,  the  guarS^ 
and  the  engine-driver,  almost  all  of  which  were  identical  in  principle^ 
consisting  of  a  connecting  wire  or  rope.     This  plan  had  been  tried  and 
failed.     A  more  feasible  and  favorite  one  was  that  recommended  by  tb^ 
Railway  Commissioners,  which  was  to  continue  the  foot-boards,  so  as  to 
form  a  narrow  platform  from  end  to  end  of  the  train;  but  a  committee  (A 
railway  officials  had  subsequently  expressed  their  unanimous  condemna- 
tion of  the  measure.     The  plan  now  adopted  on  the  London  and  Nortk- 
Westem  Railway  was,  for  the  guard's  van,  at  the  end  of  the  train,  to 
project  about  a  foot  beyond  the  other  carriages,  so  that  the  guard  lodkm 
through  a  window  in  this  projection,  might  notice  the  waving  of  a  hand 
or  a  handkerchief;  this  was,  of  course,  useless  at  night. 

All  these  causes,  however,  did  not  produce  a  tithe  of  the  accidents 
which  resulted  from  a  want  of  attention  to  signals  and  a  neglect  of  regn- 
lations,  which  of  all  sources  of  danger  were  the  roost  prolific.  Railwa; 
stationary  signals  had  been  greatly  improved  of  late  years,  and  the  intro- 
duction of  the  lofty  semaphores  and  the  auxiliary  signals  really  left  little 
to  be  desired.  Besides  these,  there  were  the  hand  signals,  to  be  used  bj 
the  guard  in  cases  of  stoppages  between  stations,  and  the  detonating  ag- 
nals,  to  prevent  collisions  during  a  fog,  which  latter  supplied  the  defi- 
ciency that  had  been  experienced,  and  they  were  found  to  answer 
exceedingly  well. 

The  electric  telegraph  had  greatly  facilitated  working  under  variable 
circumstances,  and  so  beneficial  had  its  effects  been,  that,  during  the  jtar 
1851,  out  of  7,900,000  passengers,  or  nearly  one-third  of  the  populatioB 
of  England,  who  had  traveled  over  the  London  and  North-WcsteiB 
Railway,  only  one  individual  had  met  with  his  death,  (from  which  casoikf 
the  author  also  suffered,)  and  this  was  the  effect  of  the  gravest  disobedi- 
ence of  orders.  In  the  six  months  during  which  the  Cxhioition  was  opes, 
775,000  persons  were  couNe^e^  Vj  excursion  trains  alone,  in  24,000 
extra  carriages,  centering  m  ^  «vn^e  lw\»^%mV\^^'iX\K«^Bji^ 
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ost  unlimited  numbers,  from  more  than  thirty  railways,  without  the 
rifling  casualty,  or  even  interruption  to  the  ordinary  extensive  busi- 
r  that  line. 

author  thought  undue  importance  had  been  attached  to  the  ques- 
*  irregularity  in  the  times  of  the  trains,  as  an  essential  element  of 
for  with  perfect  signals  and  a  well  disciplined  staff,  no  amount  of 
larity  should  lead  to  danger;  but,  on  the  contrary,  it  should,  to  a 
I  extent,  by  its  very  uncertainty,  induce  increased  vigilance,  and 
»re  greater  safety.  Accidents  very  rarely  happened  from  foreseen 
istances,  but  generally  from  a  simultaneous  conjunction  of  several 
,  and  each  of  these  was  provided  for  as  it  arose.  The  statistics  of 
f8,  and  the  periodical  publication  of  the  Government  returns,  drew 
attention  very  pointedly  to  the  aggregate  of  accidents;  but  it  was 
sd  that  if  due  regard  was  had  to  comparative  results,  if  the  acci- 
:o  steamers,  or  in  mines,  to  omnibus  passengers,  or  even  to  pedes- 
were  as  carefully  recorded,  that  then,  whether  as  regarded  the 
nd  celerity  of  transit,  or  the  facility  of  conveying  numbers,  the  rail- 
rstem,  even  in  its  present  state,  would  be  found  to  be  incomparably 
han  any  other  system  in  the  previous  or  present  history  of  locomo- 
'Proc.  Inst.  Civ.  Eng.,  April  27,  1852. 
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American  PatentB  which  i$sued  from  June  Sih  to  June  29M,  1852,  (inclu^ 
faith  Exempiijieatums  by  Chablis  M.  Killsb,  late  Chief  Examiner  of 
U§  in  the  U.  S.  Patent  Office. 

ma  Improvement  in  the  Construction  of  Retorts  for  Chemical  Furnaces  f  John 
liUy  Williamsburg,  New  York,  June  8. 

n« — ''I  djjiclaini  aU  processes  to  which  these  retorts  are  applicable,  and  all  chemi- 
poiinds  and  mode  of  working  the  same,  which  are  herein  described;  and  I  disclaim 
ij^wratus  shown  herein,  except  as  follows: 

lim  the  retorts,  H,  formed  by  the  arch,  7,  and  bed,  6,  with  the  sides,  5, 5,  and  per- 
ivith  the  cross  flues,  10, 12,  or  13,  below  the  bed  and  above  the  arch  of  each  retort; 
orta  being  formed  and  operating  as  heroin  set  forth,  and  being  used  for  any  pur- 
which  they  may  be  available." 


'  Improvements  in  the  Manufacture  of  Plate  and  Window  Glass,-  Terence 
ifk,  Pittsburg,  Pennsylvania,  June  8. 

invention  consists,  1st,  in  a  new  and  improved  combination  of  machinery  for  roll- 

le  glass;  and,  2d,  for  a  new  and  improved  construction  of  an  oven  for  fire-polishing 

M  or  sheets  of  glass." 

»^-— ^Having  thus  described  jny  improved  mode  of  making  window  or  plate  glass 

iuiiery,  what  I  claim  a;8  my  invention  is,  1st,  The  use  of  hollow  chilled  iron  rollers, 

nannlkcture  of  window  and  plate  glass,  in  connexion  with  the  mode  of  heating 

ith  charcoal  or  other  combustible  placed  inside. 

Tbfd  combination  of  the  grooves  with  the  strips  and  guides  and  the  set  screws,  for 

K  of  regulating  the  vddth  and  thickness  of  the  sheet  of  glass. 
use  of  trucks,  for  canying  off  the  sheets  of  glass  as  they  pass  firom  the  rollers 


no  combination  and  arrangement  herein  before  detcnbed,  oi  likub  tpi^tL^M»>  v^^ 
I  in  tib  eomtructioB  of  the  polkbiDg  oren.'* 
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18.  For  an  Improvement  in  Processes  for  Preparing  Oakum;  John  A.  and  Gmtjc 
Cormacky  City  of  New  York,  June  8. 

"The  nature  of  our  invention  consists  in  the  treatment  of  junk,  or  tarred  ropes  and 
such  like  materials,  in  an  aqueous  solution  of  sulphuric  or  muriatic  acid,  which  solution 
or  solutions  imparts  to  the  oakum  manufactured  from  the  junk  now  and  useful  qualities, 
not  obtained  by  any  other  iirocess  heretofore  known  or  ])nictised/' 

Claim, — ^'*Wc  claim  the  treatment  of  junk,  by  steeping  or  rinsing  it  in  acidulous  liquor 
as  dcscril)cd,  for  the  purpose  herein  set  forth." 


19.    For  an  Improvement  in    Cow    Catchers;    Cook    Darling,   Utica,  New  York, 
June  8. 

Claim, — "What  I  claim  as  my  invention  is,  the  wheel  and  the  guard,  connected  anJ 
arranged  substantially  as  herein  described,  and  for  the  purposes  described.*' 


20.  For  Improvements  in   Cop  Spinning  Frames;  Gcotqc  H.  Dodge,  Attleboroagh, 
Massachusetts,  June  8. 

Claim. — "What  I  claim  is,  the  toothed  quadrant,  y,  the  pinion,  x,  and  its  shaft,  tr, in 
combination  with  the  two  scroll  cams,  /,  v,  their  chain,  u,  tubular  shaft,/,  and  the  clutch 
contrivance  made  with  the  spring  cUck,  g,  and  one  single  detent  or  opcnmg,  r/,  the  whole 
licing  applied  to  the  scroll  shaft,  L,  and  spur  gear,  M,  and  made  to  operate  substantially  ia 
the  manner  and  for  the  purpose  as  herein  before  stated. 

"I  also  claim  the  ratchet  wheel,  u* *,  the  arm,  h^,  and  retaining  pawl  or  click,  c^,  or  any 
mechanical  equivalent  therefor,  in  combination  with  the  balance  wheel  apparatus,  (viz:  the 
arm,  a:^  the  ily  wheel,  i/^y  its  shaA  and  pinion,  a^,)  and  the  spur  gear, «',  having  a  po»Iti>e 
motion  as  described,  the  whole  being  for  the  purpose  as  specified. 

"And  in  combination  with  the  scroll  shad  and  its  mechanism,  for  ciTecting  the  upviri 
and  downward  movement  of  the  ring  rail,  I  claim  the  mechanism  for  eficcting  the  change 
of  the  downward  to  the  upward  motion  of  the  said  rail,  in  an  easy  manner,  and  so  as  u 
prevent  injurious  strain,  when  the  spring  click,  g,  strikes  into  the  recess,  i/,  of  the  clairh 
llanch,  c,  the  Foid  mechanism  consisting  of  the  arm,/',  roll,^,  spring.  A',  lube,  r*,  rod. P. 
cam,  /',  curv(;d  lever,  7/1^,  and  spring,  o\  or  their  mechanical  equivalents,  combined  oui 
operating  together  substantially  as  herein  before  deacribcd. 

"I  also  claim  the  improvement  of  so  applying  or  combining  tlie  thread  guide  G.  or  .the 
guide  bar  or  rail,  u^,  to  or  with  the  ring  rail  and  the  frame,  that  the  said  guide  or  guide 
bar  shall  be  movable,  or  made  to  move  upwards  and  downwards,  while  the  ring  nil  so 
moves,  and  this  with  a  movement  either  equal  to  or  in  accordance  with  that  of  the  ring 
rail,  or  a  variable,  as  circumstances  may  require,  the  same  being  for  the  purpose  as  ep^ 
cified. 

"And  in  combination  with  the  scroll,  r,  its  chain  and  connexions  with  the  ring  nil  I 
claim  a  compcnsaturo  mechanism  or  apparatus,  for  regulating  the  action  of  the  oopfNif 
rail  or  raiU  on  the  said  scroll,  according  to  the  leverage,  or  in  other  words,  for  pnmdiBi 
a  compensation  for  the  difleience  of  leverage  produced  by  the  swell,  as  described,  the  Be- 
chanism  employed  by  me,  and  the  combination  of  which  I  also  claim,  consisting  of  tbr 
two  cams,  d\  e*,  the  pullies,  t^,  k*,  the  chains,  l\  m*y  n^,  and  weight,  o\  aa  applied  ta^ 
ther  and  to  the  frame,  and  operating  substantially  as  specified. 

"And  I  claim  the  bent  arm  and  its  projection,  Ar,  or  other  equivalent  contriTance.  in 
combination  with  the  driving  belt,  shifting  lever,  or  contrivance;  the  same  heinglbrtbe 
purpose  as  herein  before  set  forth. 

"And  I  also  claim  my  improvement  in  the  construction  of  the  thread  guide,  G,  tbe 
same  consisting  in  making  the  opening  of  it  straight  on  its  rear  side,  aubstantiaUy  •!•(* 
at  q\  r*;  the  same  being  for  the  purpose  as  herein  before  explained. 

"And  I  also  claim  my  improved  or  new  combination  of  mechanism,  by  whidi  am^ 
or  very  quick  rise  of  the  copping  rail  is  effected,  in  order  to  finish  each  upward  moftatflf 
and  this  so  as  to  wind  as  little  yam  as  possible  at  the  nose  or  upper  end  of  each  C^ 
layer  composing  the  cop;  the  said  combination  consisting  of  the  arm,  I*,  upon  tha  so^ 
MhaH,  L,  the  levers,  A',  m',  the  arm,  cS  and  the  rollers,  b^,  p^^  aa  applied  tad  opB*"' 
togetket  casontially  as  heieui\»tQft«  vg««&ed." 


^  American  PatenU  which  issued  in  JunCy  1852.  85 

,  For  ft  Smoke  aad  Spark  DeJUciorg  Albert  Eftmes,  Springfieldy  MaisaehiiBettf, 
June  8. 

Claim. — ^*I  do  not  wish  to  limit  myself  to  the  special  form  or  position  of  the  deflecting 
CB,  so  long  as  the  same  end  is  attained  by  analogous  means.  What  I  claim  as  my 
entaon  is,  the  method  of  directing  the  discharge  of  smoke  and  sparks,  or  either,  from 
ciiimney  of  a  locomotive,  by  combining  therewith  deflectors,  substantially  such  as 
ein  described,  the  apertures  thereof  being  governed  by  a  valve  or  shutter,  substantially 
ipedfied." 

For  an  Improvement  in  Machinery  for  Making  Spoons,  Forke,  ^e,f  Alfred  Krupp, 
£ssen,  Prussia,  Assignor  to  Thomas  Prosser,  City  of  New  York,  June  8,  1852;  pa- 
tented in  England,  August  26,  1846. 

Jiaim. — ^What  I  claim  is,  the  employment,  for  trimming  the  edges  and  giving  the 
aments  to  the  blanks,  of  a  pair  of  rollers,  each  of  which  is  furnished  with  a  cutting  edge 
I  a  device  engraved  within  the  same,  and  a  space  outside  of  said  cutters,  for  the  recep- 
I  of  the  waste;  said  rollers  being  so  worked  and  applied  to  each  other,  that  the  cutting 
les  of  the  one  comes  in  contact  with  and  cuts  against  the  cutting  edges  of  the  other. 
*I  do  not  claim  simply  a  movable  die;  but  what  I  do  claim  is,  a  movable  die,  located 
bin  the  pattern  dies,  so  that  spoons  or  forks,  having  various  crests,  names,  or  initials 
reon,  may  be  made  by  the  same  contour  or  device  and  edge  pattern." 


For  an  Improved  Process  for  Making  Axes;  John  Orelup,  Assignor  to  Isaiah 

Blood,  Augustus  J.  GofTe,  and  George  R.  Thomas,  Ballston  Spa,  New  York,  June  8. 

?Idmiik — ^I  claim  the  method  of  manufacturing  axe  poles  by  a  process,  of  which  the 
owing  are  its  successive  steps,  in  combination  vrith  other,  as  they  are  applied  to  the 
tml  bar,  when  heated  and  prepared  for  manufacture,  viz: 

■lat.  Spreading  the  iron  bar  at  four  points  on  its  edges,  by  strokes  of  a  peculiar  tool 
do  for  the  purpose. 

*Sd,  Forming  half  eyes  across  the  bar  at  spaces  equidistant  from  its  centre,  by  strokes 
i  narrow  and  round  edged  hammer. 

'3d,  Finishing  the  half  eyes,  and  making  them  equal  and  similar,  on  a  swaging  tool. 
Hth,  Cutting  the  bar  partly  through  across  its  centre,  and  doubling  together  the  halves 
thie  bar,  so  that  the  half  eyes  shaU  unite  in  correspondence  with  each  other,  and  form 
ey^  of  the  aie,  completing  the  whole  ready  for  welding  the  two  halves  of  the  pole 
other,  substantially  as  the  process  is  set  forth  in  the  above  specification." 


For  an  Improvement  in  Reflector  Lamps;  James  H.  Pease,  Reading,  Pennsylvania, 
June  8. 

Ohim. — ^  What  I  claim  as  my  invention  is,  a  reflector  lamp,  constructed  substantially 
haraiii  set  forth,  with  a  case  coatainiag  a  cooling  liquid,  for  the  protection  of  the  reflector 
■  injury,  as  herein  described." 

For  an  Improvement  in  Wheel  Cultivators,'  Frederick  P.  Root,  Sweden,  New  York, 

.  Jane  8. 

7latm^'-^Having  explained  my  improvements  in  wheeled  cultivators,  I  will  here  state 
1 1  am  fully  aware  that  there  are  other  modes  of  raising  and  lowering  the  frame  con- 
ling  the  teeth  of  cultivators  in  use,  particulariy  that  patented  to  David  B.  Rogers,  Janu- 
16th,  1849,  which  consists  mainly  of  a  combination  of  a  crank  axle-tree,  extending 
Mi  tlie  centre  of  the  frame,  on  the  ends  or  oanks  whereof  are  mounted  the  sustaining 
mIb;  while  I  acknowledge  the  similarity  of  the  lifting  action  of  the  cranks  of  the  axle*> 
1^  t»  that  of  the  pivoted  segment  levers  used  by  me,  and  which  I  disclaim;  yet  I  am  not 
■la  that  Mr.  Rogers  is  entitled  to  claim  all  means  for  effecting  the  same  result,  and  I 
ifltiva  that  my  improvements  differ  in  material  points  from  his,  and  which  form  the 
JMl  ofay  daims  as  follows: 

*lit»  Mounting  tiM  carriage  wheels  upon  axles,  only  whoi  said  axles  are  made  to  pro- 
t  from  pivoted  segment  shaped  levers  at  each  side  of  the  frame,  in  the  minnsc  %xl£  l^t 

Wm.JOmC^Tnm9  Smmims^'^No,  1.— Av«vtT|  IW%.  % 
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26.  For  Improvementa  in  Seed  Planters f  James  P.  Ross,  Lewisburg,  Pennsylvanii, 
June  8. 

*'My  improvement  consists  in  the  seeding  apparatus,  by  which  the  seed  is  conveyed  la 
measured  quantities  from  the  hopper  to  the  tubes,  which  conduct  it  into  the  teeth,  and 
also  in  the  mode  of  hoisting  the  teeth,  by  which  a  much  laurger  range  of  motion  can  be 
given  to  the  teeth  than  is  practicable  where  levers  are  used;  also,  the  mode  of  throwing 
the  seeding  apparatus  into  and  out  of  gear;  and,  lastly,  the  measuring  index  for  measuring 
the  quantity  of  land  seeded." 

Claim, — "Having  thus  fully  described  my  improvements,  what  I  claim  therein  at  new 
is,  1st,  The  seeding  apparatus,  constructed  substantially  in  the  manner  and  for  the  pQ^ 
poses  set  forth,  consisting  of  the  cup  and  receivers,  the  plate,  g^te,  and  their  attachment!. 

"I  also  claim  the  mode  of  putting  the  cups  into  motion  and  stopping  them,  by  shifting 
the  pitman,  as  described,  on  to  or  from  the  eccentric,  by  the  windlass,  la  the  manner  Kt 
forth. 

**I  also  claim  raising  and  holding  the  teeth  by  the  employment  of  the  apparatus  for 
turning  and  holding  the  windlass,  consisting  of  a  crank  and  bevel  wheels,  as  described,  so 
that  one  man  can  easily  raise  the  teeth  to  any  desired  height,  and  to  a  much  greater 
range,  than  can  be  done  by  levers,  or  similar  devices,  and  attach  it  in  that  position,  hj  tbe 
revolving  clutch,  which  meets,  when  at  the  proper  height,  with  the  crank  which  it  fastens.'' 


27.  For  an  Improvement  in  Harvesters;  George  H.  Rugg,  South  Ottawa,  Illinois,  June  S. 

"The  nature  of  my  invention  consists  in  the  peculiar  arrangement  of  the  fingers  which 
set  over  the  sickle,  and  by  which  the  sickle,  with  the  aid  of  the  rivets  which  will  be  hei«- 
inafier  described,  is  prevented  from  being  clogged." 

CltUm. — "Having  Hhus  described  the  nature  and  operation  of  my  invention,  what  I 
claim  as  new  is,  the  curved  fingers,  in  combination  with  the  rivets,  projections  below  the 
sickle,  by  which  means  the  sickle  is  prevented  from  being  clogged  or  bound,  substtntialiy 
as  described.*' 


28.  For  an  Improvement  in  Seed  Planters/  Benjamin  D.  Sanders,  Holliday*s  Cove,  \> 
ginia,  June  8. 

'The  nature  of  my  invention  consists  in  operating  a  shove  rod,  and  thus  distributing 
the  seed,  by  means  of  a  cam  placed  on  the  axle  of  the  wheels,  a  greater  or  less  vibration 
may  be  given  the  shove  rod,  by  properly  adjusting  the  cam,  which  is  divided  vertically 
into  two  parts,  and  having  a  greater  or  less  distance  between  the  two  parts,  the  \enph  k 
the  vibration  of  the  shove  rod  may  be  regulated,  so  that  the  grain  may  be  distributed  £aiUr 
or  slower,  as  desired*" 

Claim, — "Having  thus  described  the  nature  and  operation  of  my  invention,  what  I 
claim  as  new  is,  the  construction  of  the  serpentine  driving  cam,  E,  the  cam  being  formed 
of  two  parts,  fg,  and  placed  on  the  axle,  F,  the  part,  /,  of  the  cam  being  fixed  finnlj  to 
the  axle,  and  the  part,  £-,  moving  freely  thereon,  and  aecnred  at  the  desired  point  to  die 
axle,  by  the  set  screw,  A,  each  part  of  the  cam  being  formed  of  a  collar,  having  a  zigtag  v 
serpentine  thread  or  projection  upon  it,  the  friction  roller  or  bulb,  G,  at  the  lower  end  of 
the  lever,  D,  fitting  between  the  threads  or  projections  which  act  against  it,  as  the  can 
revolves,  and  give  a  reciprocating  motion  to  the  shove  rod,  C,  substantially  as  described'^ 


29.  For  an  Improvement  in  Hay  Rakes,-  Zenas  Sanders^  West  Windsor,  YenDoot, 
June  8. 

"The  nature  of  my  invention  consists  in  attaching  the  teeth  of  the  rvke  to  the  axle4nf 
or  head  of  the  rake,  and  in  attaching  and  adjusting  the  thills  to  the  same  by  hingH^  iif 
order  to  raise  the  teeth  firom  the  grocmd,  and  clear  the  same,  by  rolling  and  tnniiiig  tbs 
axle-tree  or  head;  and  also  in  attaching  and  adjusting  the  whip|de-tree  to  the  Mmew" 

C^tm^-^^'What  I  claim  as  my  invention  is,  the  construction  of  tha  axle  and  nkt  httii 
with  hinges  connecting  it  with  the  platform,  in  combination  with  the  draft  straps  to  niM 
and  depress  the  rake  teeth,  in  the  manner  and  for  the  purpose  set  forth." 
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30.  For  an  Improwmeni  in  the  Construction  of  Soap  Boilers;  John  R.  St  John,  City 
of  New  York,  June  8,  1852;  patented  in  England,  June  6, 1851. 

Claim. — '*Having  thus  described  the  construction  and  operation  of  my  apparatus  for 
heating,  boiling,  and  mixing  by  steam,  I  desire  it  to  be  understood  that  I  do  not  claim  to 
be  the  original  inventor  of  the  application  of  steam  to  heating,  boiling,  and  mixing;  but 
what  I  do  claim  as  my  invention  is,  the  combination  of  the  steam  jacket,  tubes,  and  agi- 
tating rods,  for  transmitting  and  equally  diffusing  heat  through  soaps  and  other  similar 
•ubntances,  where  it  is  difficult  to  keep  up  an  uniform  heat  throughout  the  mass,  substan- 
tially in  the  manner  set  forth  and  shown." 


31.  For  an  Improvement  in  Rat  Trapsi  John  I.  Vedder,  Schenectady,  New  York, 
June  S. 

'*The  nature  of  my  invention  consists  in  a  novel  and  simple  arrangement  of  mechanism, 
whioh  is  placed  or  arranged  on  the  top  of  the  trap,  by  means  of  which  the  rat,  after  he  has 
been  caught,  is  made,  through  his  own  weight,  to  reset  the  trap  for  his  fellow  rat,  and 
after  resetting  the  trap,  he  is  precipitated  into  a  tub  or  barrel  filled  with  water,  and 
drowned." 

Claims — ^''What  I  claim  as  my  invention  is,  the  employment  of  the  pulley,  cords,  and 
inclined  tilting  passage;  the  whole  being  arranged  as  described,  and  operating  in  combina- 
tion with  the  tooth,  having  a  tilting  door  arranged  on  the  top  of  the  same,  and  a  guard 
placed  around  the  door,  in  the  manner  and  for  the  purpose  specified." 


32.  For  an  Improvement  in  Grease  Coeks;  Robert  M.  Wade,  Wadesville,  Virginia, 
June  8. 

Claim, — ^"Having  described  my  invention,  what  I  claim  therein  as  new  is,  the  inclined 
discbarge  passage,  of  varying  area,  constructed,  arranged,  .and  operating,  with  respect  to 
and  in  combination  with  the  hollow  cylinder,  and  its  aperture,  in  the  manner  and  for  the 
purpose  herein  set  forth." 

33.  For  an  Improvement  in  Fastenings  for  Garments;  Elbridge  G.  Belknap,  Spring 
Garden,  Pennsylvania,  June  15. 

Claim, — **I  claim  the  combination  of  the  catch-plate  with  the  plates  above  and  below 
it,  as  shown  and  described.  I  claim  the  perforated  bar  for  preventing  the  instrument  from 
turning,  the  whole  being  arranged  and  acting  substantially  as  set  forth." 


34.  For  Improved  Valves^  or  Gates,  for  Oblique  Float  Paddle  Wheels;  Jacob  C.  Cam- 
cross,  Philadelphia,  Pennsylvania,  June  15. 

*^he  nature  of  this  invention  coni^ists  in  placing  at  the  edges  next  each  other,  of  the 
obliquely  arranged  paddles  of  the  wheel,  a  series  of  radial  gates,  turning  on  journals,  and 
having  right  angled  wings  at  their  axis,  for  keeping  them  closed  when  they  pass  through 
the  water,  to  prevent  the  water  being  moved  laterly  by  the  oblique  paddles." 

Claim* — ''Having  thus  fully  described  my  invention,  what  I  claim  as  new  is,  the  series 
of  radial  winged  and  pivoted  gates,  for  preventing  the  water  acted  on  by  the  paddles 
being  moved  laterally,  as  they  move  through  the  water,  and  opening  to  deliver  the  water 
freely,  at  the  proper  time,  arranged  and  operating  substantially  as  desfribed." 


35.  For  an  Improvement  in  Mills  for  Crushing  Quartz;  John  W.  Cochran,  City  of 
New  York,  June  15. 

C/atinw--^'Having  described  the  manner  in  which  I  construct  my  machines,  what  I 
daim  as  my  invention  is,  giving  motion  to  the  balls  between  the  two  plates  or  disks,  in 
the  manner  and  for  the  purpose  substantially  as  above  specified." 


86.  For  an  Improvement  in  Piano  Fortes;    William  Compton,  City  of  New  York, 
Jnne  16* 
Claim. — '^do  not  daim  mm  new,  metallic  frames,  not  bddg^,  tMnSi^iec  ^Sto  '^^^i^3«v6&% 
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of  the  strings,  nor  bringing  the  strings  to  an  equal  length,  other' than  in  connexion  with 
my  arrangement;  what  I  claim  is,  making  the  perforated  bridge  for  the  upbearing  of  the 
strings,  a  part  of  the  solid  arched  frame  or  plate,  as  described." 

37.  For  the  Manufacture  of  Granular  Fuel  from  Bruihwood  and  Twigs ;  Reuben 
Daniels,  Woodstock,  Vermont,  June  15. 

Claim. — "I  claim  the  granular  fuel  produced  from  brushwood  and  twigs,  by  cutting  the 
same  into  lengths  about  equal  to  its  average  diameter,  as  herein  described,  as  a  new  manu- 
facture." 


38,  For  an  Improvement  in  Cast  Iron  Car  Wheels;  Peter  Dorsch,  Schenectady,  New 
York,  June  15. 

Claim, — '*I  claim  the  double  reversed  corrugations,  connecting  the  rim  and  hab, 
formed  and  acting  as  described  and  shown,  and  the  combinations  of  these  con ugated  ports 
with  the  annular  cylinder,  between  them  and  the  hub,  as  described  and  shown." 


39.  For  an  Improvement  in  Machines  for  Making  Cigars;  William  Dawson,  Hunting- 
ton, Connecticut,  June  15. 

Claim, — *'Having  thus  fully  described  the  nature  of  my  invention,  what  I  daim 
therein  as  new  is,  the  manner  herein  described  of  making  cigars,  viz:  by  combining  with 
the  cutters  and  followers  which  cut  off  and  feed  in  the  requisite  quantity  of  tobacco  for 
each  cigar,  the  rollers  for  rolling  up  the  fillers  and  putting  on  the  wrappers,  said  lollen 
having  the  requisite  arrangement  of  parts,  so  as  to  open  to  receive  the  material,  and  clow 
to  form  the  cigar,  and  again  open  to  deliver  the  finished  article,  in  the  manner  sabstan- 
lially  as  herein  described. 

*'I  also  claim  the  making  of  the  roller  which  feeds  in  the  wrapper,  of  less  diameter  than 
the  rollers  which  form  tlie  filler,  so  that  the  filler  may  move  at  an  increased  velocity  orrr 
that  of  the  wrapper,  for  the  purpose  of  more  evenly  spreading  out  the  wrapper,  and  winil- 
ing  it  more  tightly  upon  said  fillen,  substantially  as  herein  described." 


40.  For  a  Machine  for  Polishing  Daguerreotype  Plates,-  Townsend  Duryea,  WilliaiBS- 
burg.  New  York,  June  15. 

Claim, — "I  do  not  claim  the  platform,  nor  frame,  neither  do  I  claim  the  recipro- 
cating bed,  separately;  but  what  I  claim  as  new  is,  the  horizontal  reciprocating  bed, 
operated  in  the  manner  as  described,  or  in  any  other  equivalent  way,  in  combinatioo 
with  the  frame,  for  the  purpose  as  herein  specified." 


41.  For  an  Improvement  in  Alarm  Locks;  Charles  Fleischel,  City  of  New  York,  June  15. 

Claim, — "Having  thus  described  the  nature  of  my  inventions,  their  construction  and 
operation,  that  which  I  claim  as  new  is,  the  combination  of  the  slide  and  button,  coo- 
structed  for  the  purpose  of  making  and  breaking  the  connexion  of  the  b«ll  and  hanuner 
with  the  bolt,  catch,  latch,  or  fastening  of  the  lock,  substantially  in  the  manner  I  have  de- 
scribed. 

''I  also  claim  the  combination  of  the  lever  with  the  bolt  and  catch,  or  latch  of  the 
lock,  by  means  of  which,  the  movement  of  the  catch  is  prevented,  when  the  bolt  is  pr** 
jected,  and  the  catch  is  drawn  by  the  same  key  which  has  drawn  the  bolt,  constructed  and 
operating  substantially  in  the  manner  I  have  described." 


42.  For  tj:i  Improvement  in  Preparing  Cotton   Yam  for  the  Manufaeturt  of  IhA, 
and  other  Coarse  Fabrics;  Horatio  N.  Gambrill,  Baltimore,  Maryland,  June  li. 

''The  nature  of  my  invention  consists  in  passing  the  yams,  either  single  or  in  waipii 
and  which  are  to  be  used  without  sizing,  between,  over  and  around  roUera  or  heated pipff* 
which  supply  moisture,  heat,  and  friction,  for  the  purpose  of  softening,  reraoving  Ike 
elasticity  of  the  threads,  and  condensing  it,  so  as  not  to  be  chafed  in  the  weaving,  and 

to  08  to  give  the  cloth  the  requmle  VK>d7  and  pliability,  to  be  more  readily  womm,  and 

prevent  its  fhzinking  or  auetc^^ng  aftervi%i^%^ 
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Claim, — "Having  thug  fully  described  my  invention,  \vhat  I  claim  therein  aa  new  ia, 
the  prooeaa  herein  deacribed,  of  preparing  yams  for  coarse  cotton  goods,  but  more  particu- 
larly for  cotton  duck,  by  passing  them  through  between  moistening  rollers,  or  otherwise 
wetting  them,  and  then  passing  them  over  or  around  grooved  or  plain  heated  steam  pipes, 
or  rollers,  for  removing  their  elasticity,  smoothing  and  condensing  them,  whilst  in  a  state 
of  proper  tension,  substantially  as  herein  described." 


43.  For  an  Improvement  in  Organs;  Albert  and  George  Gemunder,  Springfield,  Mas- 
sachusetts, June  15. 

Claim, — "What  we  claim  as  our  invention  is,  the  use  of  a  separate  air  chamber 
for  supplying  wind  to  all  the  pipes  of  a  single  stop  as  herein  described,  and  as  opposed  to 
the  old  method  of  having  a  single  air  chamber  supply  all  pipes  of  the  same  note  or  letter 
in  the  difierent  stops;  and,  finally,  we  claim  the  combination  of  air  chambers,  such  as  arc 
herein  described,  with  valves  communicating  with  the  several  pipes,  and  operated  by  me- 
chanical agencies,  such  as  are  shown  in  the  foregoing  description,  explanations,  and  the 
accompanying  drawings,  substantially  as  herein  described.*' 

44.  For  an  Improvement  in  Carriage  Axles i  Kingston  Goddard,  Philadelphia,  Penn- 

sylvania, June  15. 

*^The  nature  of  my  invention  consists  in  making  the  box  in  two  or  more  parts,  with  a 
recess  to  receive  and  embrace  a  collar  on  the  journal  part  of  the  axle,  or  what  is  essen- 
tially the  same,  with  a  projecting  fillet  to  fit  into  a  recess  in  the  journal  part  of  the  axle, 
when  this  is  combined  with  the  mode  of  securing  and  holding  the  said  box  on  the  axle,  by 
making  its  periphery  conical,  to  fit  and  be  drawn  into  the  hub,  or  into  a  pipe  box  fitted  to 
the  hub,  so  that  by  simply  securing  the  said  box  within  the  hub  or  pipe  box,  the  axle  is  at 
the  same  time  secured  within  the  box.'' 

Claim* — "What I  claim  as  my  invention  is,  making  the  box  in  two  or  more  parts,  with 
a  recess  to  embrace  a  collar  on  the  journal  part  of  the  axle,  or  the  equivalent  thereof,  sub- 
stantially as  described,  when  this  is  combined  with  the  mode  of  securing  together  the 
section  of  the  said  box,  by  fitting  it  within  the  hub  or  pipe  box,  and  securing  it  therein  by 
a  nut  which  embraces  the  several  sections,  and  which  secures  them  within  the  hub  or  pipe 
box,  substantially  as  specified." 

45.  For  an  Improvement  in  the  Motion  of  the  Lay  in  Looms;    John  Goulding,  Wor- 
cester, Massachusetts,  June  15. 

Claim* — "What  I  claim  as  my  invention  is,  giving  the  lay  of  a  loom  one  or  more  long 
beats  for  the  shuttle  to  pass,  or  to  insert  a  wire  into  the  web,  and  as  many  short  beats  as 
may  be  necessary  or  desirable  to  strike  up  each  thread  of  well  and  wire,  with  a  toggle 
joint,  operated  by  a  sweep  or  some  other  device,  connected  to  or  operated  by  a  crank  cam 
or  otherwise." 


46-  For  an  Improvement  in  Derricks;  Selah  Hill,  Jersey  City,  New  Jersey,  and  Chas. 
H.  Dupuy,  jr.,  Rondout,  New  York,  June  15. 

''This  invention  consists  in  placing  the  axis  upon  which  the  jib  of  a  derrick,  crane,  or 
similar  apparatus  swings,  in  a  position  slightly  deviating  from  the  vertical,  by  which  means, 
with  a  proper  arrangement  of  hoisting  tackle,  the  jib  can  be  swung,  and  its  swinguig  can 
be  entirely  controlled  by  the  hoisting  tackle,  while  it  is  raising  the  weight." 

Claim* — "What  we  claim  as  our  invention  is,  placing  the  axis  upon  which  the  jib 
swings,  in  a  position  deviating  from  the  vertical,  so  as  to  cause  the  jib  to  have  a  tendency 
to  swing  in  one  direction,  and  applying  the  hoisting  tackle,  or  part  of  the  hoisting  tackle, 
in  any  manner  substantially  as  described,  to  the  side  opposite  to  the  direction  in  which  the 
jib  tends  to  swing,  so  as  to  make  the  hauling  on  the  said  tackle,  or  part  of  the  tackle, 
swing  the  jib  in  the  opposite  direction  to  that  in  which  is  its  tendency  to  swing  when  left 


47.  For  an  Improvement  in  Preparations  of  Archil;  Leon  Jaroason,  City  of  New  York, 
June  15. 
Claim. — ''Htving  thuffiiJJ/  detcribed  the  nature  of  my  inventum^  <w\uiit\  f\«km  ^«i«v& 
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ma  new  ij,  mixing  and  treating  lichen  Rocellus  with  a  volatile  alkali,  urine,  and  clear  and 
fully  saturated  lime  water,  in  the  proportions  and  after  the  manner  herein  subatantiaUj 
eet  forth,  for  the  purpose  of  producing  a  coloring  matter  known  as  archil.'* 


48.  For  Improvements  in  Machines  for  Jointing  Staves;  Edwin  Jenney,  Middleborough, 
and  David  Rood,  Boston,  Assignor  to  Edward  Jenny,  Middleborough,  Masiacfao* 
setts,  June  15. 

"The  object  of  our  improvement  is,  to  enable  the  cutters,  or  the  cutter  heads,  to  adapt 
themselves  to  the  formation  of  the  bilge  or  curves  of  the  edges  of  a  stave,  as  well  as  to 
joint  the  same,  whatever  may  be  the  width  of  the  stave  submitted  to  them." 

Claim. — "What  we  claim  as  our  invention  is  as  follows:  in  combination  with  each 
carriage  or  frame,  we  claim  the  clamping  contrivance  or  mechanism,  by  which  such  rar* 
riage  is  held  iiimly  in  position,  after  lieing  moved  outwards  by  a  stave,  and  while  such 
stave  is  being  reduced  on  its  edges,  or  has  the  bilge  formed  on  it,  such  contrivance  or 
mechanism  consisting  of  the  movable  bar,  the  rocker  bar,  the  lever,  connecting  rod,  and 
the  clamping  lever;  the  whole  being  applied  to  each  carriage,  and  made  to  act  on  it  as 
specified. 

"And  in  combination  with  the  lever,  as  applied  and  operated  in  the  manner  above  m 
forth,  we  claim  the  mechanism  by  which  the  fulcrum  of  the  lever  is  caused  to  move  lon^* 
tudinally,  or  towards  the  cam,  for  the  purpose  of  producing  the  elfect,  equivalent  to 
shortening  the  rear  arm  of  the  lever,  and  lengthening  the  front  arm  thereof,  whereby  the 
cutter  head  is  made  to  depart  further  from  the  middle  of  the  machine,  so  as  to  increase  (he 
curve  of  the  bilge,  or  make  it,  as  it  were,  with  a  diminished  radius,  such  mechanism  being 
the  stationary  slotted  plate  underneath  the  carriage  or  frame,  as  arranged  and  made  to 
operate  essentially  as  described. 

"And  in  combination  with  the  cutters,  which  produce  the  bilge  curve,  we  claim  the  self- 
adapting  planes,  or  plane  irons,  arranged  in  front  of  such  cutters,  and  for  the  purpose  of 
jointing  or  smoothing  the  edges  of  the  bilge,  as  explained.'* 


49.  For  an  Improvement  in  Saddles;  William  S.  Kennedy,  Philadelphia,  Pennsyh-ania. 
.fune  15. 

"The  nature  of  my  improvement  consists  in  employing,  for  the  seat  of  the  saddle,  rattan, 
cane,  or  whalebone,  or  other  material,  substantially  similar  in  its  properties  and  operation, 
woven  in  tlie  usual  manner,  of  what  is  termed  diagonal  or  chain  weaving.  Cane  or  rattan 
w  oven  in  this  manner,  has  been  long  knovi-n  and  used,  for  forming  the  seats  of  chairs,  and 
the  manner  of  attaching  the  woven  cane  or  rattan  to  the  frame  of  the  chair  is  also  well 
known.** 

Claim. — "Having  thus  described  my  invention,  what  I  claim  therein  as  new  is,  theeoh 
ployment  of  woven  rattan,  cane,  whalebone,  or  other  similar  elastic  substance,  in  the  con- 
«truction  of  the  seats  of  riding  saddles,  said  seats,  so  constructed,  being  attached  toan^ 
combined  with  the  saddle-tree,  in  the  manner  and  for  the  purposes  above  set  forth.** 


60.  For  a  Machine  for  Wiring  Blind  Rods;  Frederick  H.  Moore,  Ithaca,  New  York, 
June  15. 

Claim, — "Having  thus  fully,  clearly,  and  exactly  described  my  invention,  whatldaim 
id,  1  St,  The  combining  of  clenching  mechanism,  substantially  such  aa  herein  defcrSxd, 
with  devices  for  feeding  the  rod  and  the  wire,  and  piercing  the  former,  and  severing,  fomh 
ing,  and  inserting  the  latter,  whereby  I  make  and  firmly  attach  blind  staples  in  their 
proper  positions,  substantially  as  herein  described. 

**3d,  I  also  claim  the  pivoted  clencher,  arranged  and  actuated  substantially  in  the  mao" 
nor  herein  specified.** 


51.  For  an  Improvement  in  Hanging  MUl  Spindles;  Wm.  H.  Naracon,  AQbiini,Nfv 
York,  June  15. 

'The  nature  4if  my  invention  consists  in  the  use  of  linked  sockets,  fyr  holding  tk  i^ 
fMT  Mtoae  tipmi  the  pivot  o(  the  apu\d\e,  and  of  an  adjustable  coUar4niidiy  fix  hoMlDf  tke 
^MuA  t«4ta  «tepy  GonBtnict«d  aubatan^iSV}  aaYsenuLaia^ntfSar 
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Claim. — "What  I  claim  as  my  invention  if,  the  comhination  of  the  bail  or  balance 
DC,  (of  the  usual  shape,)  with  the  cock-eye  of  the  spindle,  by  means  of  the  inverted 
faring  cup,  whose  shank  presses  up  through,  and  is  made  fast  in  the  centre  of  the  said 
111,  and  whose  head  is  enclosed  in  the  inverted  socket,  which  rises  above  and  is  made  fast 
•  the  top  of  the  spindle,  substantially  as  herein  set  forth." 


3.  For  an  Improvement  in  Bedstead  Fastenings;  Adam  8.  Newhousc,  Richmond  Co., 
Georgia,  June  15. 

Claim. — ''What  I  claim  as  my  mvcntion  is,  securing  the  rail  to  the  post,  by  means  of 
n  C,  key  D,  and  plate  £,  in  the  manner  substantially  as  herein  set  forth." 


3,  Tot  %n  Improvement  in  Meat  Cutters,-  Joseph  Potts,  Yocumtown,  Pennsylvania, 
June  15. 

Claim* — '^Having  thus  fully  described  my  improvements  in  meat  cutters,  what  I  claim 
lerein  as  new  is,  the  mode  of  attaching  the  knives  herein  described,  by  which  they  can 
I  taken  out  and  replaced  expeditiously." 


1.  For  an  Improvement  in  Ore  Stampers;   Thomas  Keaney,  Philadelphia,  Pennsylva- 
nia, June  15. 

'*My  improvement  consists  in  adding  weights  above  the  stamper  as  the  stamper  wears 
x-ay.  80  as  to  use  it  entirely  up,  or  nearly  so,  before  renewing  it,  which  effects  a  great 
»nomy  in  the  use  of  the  stamper." 

Claim, — ''Having  thus  fully  described  my  improved  stamper  and  its  mode  of  operation, 
hat  r  claim  therein  as  new  is,  the  employment  of  weights  upon  the  stamper,  substantially 
I  described,  to  keep  up  a  uniformity  of  weight  as  the  stam})er  wears,  as  herein  set  forth." 


>.  For  an  Improvement  in  Hand  Seed  Planters;  6el8tonSanford,£llenville,New  York, 
June  15. 

Claim. — "Having  thus  described  the  nature  and  operation  of  my  invention,  what  I 
aim  as  new  is,  the  method  pf  conveying  seed  from  the  seed  box,  and  depositing  it  in 
la  furrow  or  hill,  substantially  as  herein  shewn  and  described,  viz:  by  having  the  rods 
:tached  in  any  proper  manner  to  a  stafi^  said  staff  rods  passing  vertically  through  the  bot- 
ixu  of  the  seed  box,  the  upper  part  of  the  rods  having  cupa  attached  to  them  by  elastic 
tints,  the  cups  having  spurs  projecting  from  them,  which  cant  or  turn  over  the  cups, 
hen  the  staff  and  rods  are  raised,  and  throw  the  seed  into  the  tops  of  the  tubes,  when 
ley  catch  under  the  projections,  the  lower  ends  of  the  rods  forcing  out  the  seed  from  the 
tbes,  when  the  staff  is  depressed,  and  the  springs  retaining  it  when  the  staff  is  raised." 


5.  For  an  Improvement  in  Harvesters;  William  and  Thomas  Schnebly,  City  of  New 
York,  June  15. 

Claim, — *'lst.  We  claim  as  our  invention,  the  arrangement  of  the  bridges  beneath 
10  platform,  in  combination  with  chain  bands,  having  accommodating  knee  formed  fingers, 
r  rakes,  working  on  pivots  and  attached  thereto,  substantially  as  described. 

*td.  We  also  claim  working  the  vibrating  cutter  between  an  under  and  an  upper  open 
oard  or  finger,  as  described  and  represented." 


7.   For  an  Improvement  in  Label  Cards;    James  Sharp,  Roxbnry,  Massachusetts, 
June  15. 

Claim  4 — ^'I  claim  the  manufacture  of  label  cards  or  tickets,  of  cloth  and  paper,  struck 
nd  pressed  together,  substantially  as  above  described." 


I»  For  an  In^ravement  in  Machines  for  Making  Cordage f  David  Perry,  Assignor  to 
F.  dt  J.  W.  Slaughter,  Fredericksburg,  Virginia,  June  15. 

Ckum^^^Banngthutliilfy  deaeribed  my  improfedxope  iadcoidi»vbm!iuA%T&AjduQBA^ 
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what  I  claim  therein  as  new  ig,  let,  The  arrangement  and  combination  of  the  parts  bj 
which  the  machine  is  enabled  to  stop  itself,  when  the  sliver  becomes  exhausted,  or  nearlj 
60,  in  any  one  of  the  cans,  viz:  by  means  of  the  movable  bottoms,  within  the  cans,  con- 
nected to  the  rods,  which  pass  through  the  tubular  journals  of  the  can  frames,  and  descend 
below  the  disk,  the  arm  fixed  near  the  centre  of  the  spring  shall,  and  the  arm  fixed  near 
the  projecting  end  of  the  said  shaft,  and  the  arm  projecting  from  the  side  of  the  marhioe, 
or  the  respective  equivalents  of  the  said  parts,  when  arranged,  combined,  and  operating 
with  each  other  and  with  the  fixed  pulley,  and  the  loose  pulley  on  the  shah,  substantlaiij 
in  the  manner  herein  set  forth. 

*'2d,  I  also  claim  the  corrugating  of  the  sides  of  the  cans,  to  prevent  the  sliver  from 
rising  therein,  when  it  is  pressed  into  the  same,  by  which  a  much  larger  quantity  of  sliver 
can  be  placed  in  them,  than  can  be  placed  in  cans  of  the  usual  form. 

''3(1,  In  combination  with  the  said  corrugations  in  the  sides  of  the  cans,  I  also  claim  the 
perforating  of  the  sides  of  the  same,  for  the  purpose  of  allowing  the  air  to  escape  there* 
from,  when  the  sliver  is  compactly  pressed  into  the  cans. 

*'4tb,  I  also  claim  the  inserting  of  a  wing,  or  wings,  into  each  of  the  cans,  for  the  par* 
pose  of  preventing  the  combined  annular  and  rotary  motion  which  is  imparted  to  the  cans 
iVoin  twisting  and  kinking  the  slivers,  as  they  rise  therein  to  the  upper  tubular  joomal^ 
of  the  can  frames,  substantially  as  set  forth.** 


69.  For  Improvements  in  Sewing  Machines;  Allen  B.  Wilson,  Assignor  to  N.  Wheelrr, 
A.  B.  Wilson,  Alanson  Warren,  and  £.  P.  Woodruff,  Watertown,  Connecticut, 
June  15. 

Claim, — "What  I  claim  as  my  invention  is,  the  combination  of  the  bobbin  forctnyinf 
one  thread,  with  a  rotating  hook,  which  is  of  such  form,  or  forms  part  of  a  disk,  or  it* 
equivalent,  of  such  form,  as  to  extend  the  loop  on  the  other  thread,  and  pass  it  complfUW 
over  the  said  bobbin,  whereby  the  two  threads  are  interlaced  together;  the  parts  beini; 
arranged  and  operating  in  any  way  substantially  as  herein  sot  forth." 


60.  For  an  Improvement  in  Machine  for  Stamping  Ores;  Virgil  Woodcock,  Swanzcj. 

New  Hampshire,  June  15. 

Claim. — "I  do  not  claim  as  my  invention,  the  combination  of  the  drum  or  pulley.  K, 
the  strap,  I,  the  frame,  B,  its  catch  lever,  and  the  cam  at  the  top  of  the  gins,  as  emplovfti 
to  elevate  the  ram  or  weight,  and  disengage  it,  so  as  to  enable  it  to  fall  down  on  the  M 
or  mortar;  nor  do  I  claim  the  arc,  g^,  of  cogs,  and  the  two  gears,  N  N',  (applied  to  their 
two  shafts,)  for  the  purpose  of  alternately  imparting  a  rotary  motion  to  each  shaft,  as  1 
am  aware  that  such  are  old  contrivances;  but  what  I  do  claim  as  my  invention  is,  the 
combination  and  arrangement  of  the  said  arc  of  cogs,  and  its  wheels,  the  two  spur  wbeeUt 
N  N',  the  shafts  thereof,  the  drums,  K  KS  straps,  IV,  frames,  H  H',  their  catch  le^t^ 
and  disengaging  cams;  the  whole  being  applied  to  the  two  weights  or  rams,  and  made  v^ 
operate,  or  alternately  raise  them,  disengage  them,  allow  them  to  fall,  and  afterwards  re 
engage  them,  all  as  specified. 

**And  in  combination  with  the  two  spur  gears,  N  N^  and  the  arc  gear,  ^i,  P,  I  rUin 
the  cam,  A:,  on  the  wheel,  P,  the  two  spring  catches  t  t'S  and  the  two  pins  or  sitads,  khK 
all  arranged,  applied,  and  made  to  operate,  substantially  in  the  manner  and  for  the  pv- 
pose  as  herein  before  specified." 

61.  For  an  Improvement  in  Friction  Clutch;  Wendell  Wright,  City  of  New  TorL 
June  15. 

Claim, — "I  do  not  claim  as  my  invention,  making  a  loose  pulley  fast  with  its  shaft.  1? 
means  of  the  friction  of  internal  segments;  but  what  I  do  claim  as  my  inivntion  ii,  op^ 
rating  the  segments  for  producing  friction  on  the  inner  surface  of  a  loose  pnUej,  byoMSV 
of  a  thimble  on  the  shaft  of  the  pulley^  connected  with  the  segmente  by  diagonal  rodiff 
braces,  substantially  as  described." 


68.  For  an  Improvement  in  Detaching  Harness  from  Horsest  George  YeOpttylWAii;- 
Maryland,  June  15. 

^Tbe  jMton  of  my  inf«nldoii  oonniAAViELio  tttuftsevdo^ 
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10  InmeM  as  to  enable  the  driver,  at  any  time,  by  a  single  pull  of  a  cord,  to  detach  the 
lone  from  the  vehicle,  so  that  the  animal,  stripped  of  the  harness,  goes  off  with  nothing 
ut  his  collar,  bridle,  and  reins  attached." 

Ciaim4 — ^What  I  claim  as  my  invention  is,  the  manner  of  constructing  the  hames, 
be  saddle-tree,  guard,  and  stop,  as  herein  above  described,  so  as  to  enable  the  driver,  at 
Bj  time,  to  detach  the  horse,  or  horses,  from  the  harness  and  buggy,  carriage,  or  other 
ehicle,  by  a  single  pull  or  jerk  of  a  cord." 

3.  For  a  Machine  for  Washing  and  Amalgamating  Gold,  etc.;  Alexander  Barclay, 
Newark,  New  Jersey,  June  22. 

Claim. — "What  I  claim  as  my  invention  is,  the  manner  herein  described  of  construct- 
\g  the  hollow  revolving  cylinder,  to  wit:  with  brackets  along  its  periphery,  and  an  inner 
irtttion  near  its  discharge  end,  for  separating,  washing,  and  causing  gold  to  amalgamate, 

the  manner  herein  described." 


L  For  an  Improvement  in   Valves  fur  Pumps f   Joel  R.  Bassett,  Cincinnati,  Ohio, 
June  22. 

Claim, — ''What  I  claim  as  new  is,  the  device,  consisting  of  a  cylindrical  box-valve, 
ith  its  inducting  openings, *and  its  side  or  water  way  openings,  and  its  eduction  openings, 
id  of  a  valve  chest  adapted  thereto,  with  its  induction,  and  side  or  water  way,  and 
taction  openings,  corresponding  to  the  openings  in  the  valve  box;  the  whole,  in  connex- 
»Q  with  the  usual  water  ways  and  barrel  of  a  double  acting  pump,  furnishing  the  parts 
iccessary  to  the  operation  of  such  a  pump;  thus  obtaining  from  a  single  valve,  deriving 
ta  motion  from  the  out-flowing  and  in-flowing  currents,  the  result  for  which  several  sepa- 
ate  valves  have  hitherto  been  needed,  substantially  in  the  manner  described." 


^  For  an  Improvement  in  Bomb'Lance  for  Killing  Whales;  Christopher  C.  Brand, 
Ledyard,  Connecticut,  June  22. 

Claim* — **What  I  claim  as  my  invention  is,  the  mode  of  sustaining  the  fuse  rope  in 
^  fuse  tube,  and  preventing  the  fire  of  the  charge  of  the  gun  from  passing  by  the  fuse 
P«  and  into  the  bomb,  viz:  by  the  two  metallic  tubular  plugs,  cast  around  the  ends  of 
*  Aise  rope  and  into  the  fuse  tube,  and  arranged  substantially  as  specified. 
"I  do  not  claim  the  application  of  wings  or  feathers,  to  a  shaft  or  rod,  to  direct  its  pas- 
r^  through  the  air;  but  what  I  do  claim  is,  my  improved  mode  of  making  them,  viz:  of 
^ooniied  india  rubber,  or  other  equivalent,  so  that  they  may  not  only  resist  the  destruc- 
B  powers  of  the  explosion,  but  be  folded  down  on  the  shank,  when  put  into  a  gun  bar- 
»  mnd  have  the  property  of  elasticity,  such  as  will  enable  them  to  unfold  themselves 
being  discharged  from  the  gun." 


•  For  an  Improvement  in  Heat  Radiator;    Merrill  Colvin,  Rochester,  New  York, 

Jane  22. 

^Ittim* — ''Having  described  the  construction  and  operation  of  my  heat  radiator,  what 
milium  as  my  invention  is,  the  combination  of  the  flue,  1 1,  the  cylindrical  flue,  the  flue 

•  the  receiver,  G,  the  pipes,  L  L,  and  the  open  space,  P;  all  operating  in  the  manner 
^  for  the  purpose  aa  herein  described  and  set  forth." 


'•   For  an  Improvement  in  Horse  Powers;    Aaron  D.  Crane,  Newark,  New  Jersey, 
June  22. 

OAum^^^'Wbat  I  claim  as  my  invention  is,  1st,  The  method  of  combining  aad  arrang- 
%  the  two  pallets  as  constructed,  by  a  joint  with  the  levers  in  such  a  manner,  that  by 
^  action  of  the  teeth  of  the  main  wheel  against  the  end  of  these  pallets,  an  oscillating 
^■Hion  is  given  to  the  levers;  and  by  such  motion,  and  the  aid  of  the  connecting  rods  and 
^>)ks,  a  TOtaiy  motion  is  produced;  but  I  do  not  claim  the  application  of  connecting  rods 
^  cranka,  for  producing  such  rotary  motion. 

**9d,  I  do  also  claim  the  method  of  combining  and  arranging  with  the  parts  above 
^imed,  the  three  eccentric  wheels,  running  together  in  such  a  manner,  thai  ^biiL«  \Va 
of  the  middle  one  is  uniform,  that  of  the  othcT  two  on  wYac^  \bib  ctax^  «k\>\» 
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irregular  alternately;  that  irregularity  being  required,  for  the  purpose  of  ginng  to  thr 
midiJle  eccentric  wheel  a  direct  motiun,  not  subject  to  being  reTersed,  as  it  would  be  bj 
UriinsT  common  whceU;  all  as  herein  before  described  for  the  purposes  set  forth. 

''3d,  I  do  not  intend,  by  the  foregoing  claim,  to  limit  myself  to  the  application  of  this  in* 
rent  ion  to  horse  powers,  but  to  apply  it  as  I  may  think  proper,  to  other  puiposn,  &r 
driving  machinery,  when  speed  is  required/* 

6S.  For  an  Improvement  in  Dumping  Wagon;  Abm.  V.  Cross,  Washington,  Distiirt 
of  Columbia,  June  22. 

''The  nature  of  my  invention  consists  in  so  arranging  a  wagon  as  to  adapt  it  to  the 
ordinary  purposes  of  road  use,  and  by  a  mechanical  device,  enable  the  jwrson  hsvingitin 
charge  to  readily  discharge  the  load  by  dumping;  the  body,  by  its  own  weight,  cansiDei: 
to  sink  on  an  adjustable  lever  or  inclined  plane,  simply  arranged,  and  not  liable  to  the 
olijcrtions  and  difficulties  of  complex  contrivances." 

Claim, — "What  I  claim  as  my  invention  is,  the  arrangement  of  the  adjustable  bar, 
or  incline,  and  screw,  in  combination  with  the  rollers,  all  operating  in  the  manner  ob- 
fitantially  as  shown  and  set  forth  in  the  foregoing  specification  aud  accompanying  dnw* 


mgs." 


69.  For  Improved  Wrought  Nail  Machinery;   Daniel  Dodge,  KecscTiile,  New  York, 
June  22. 

''My  invention  is  such  a  combination  and  arrangement  of  the  cutter,  gripers,  and  ham* 
mer8,  that  when  a  rod  of  suitable  dimensions  is  introduced  into  the  machine,  a  piece  of 
sufficient  length  to  form  a  nail  will  be  cut  off,  caught  into  gripers,  and  passed  under  a 
series  of  hammers,  receiving  one  stroke  from  each,  as  it  progresses,  and  revolving  during 
its  transition,  from  one  hammer  to  another,  so  that  its  different  sid^  may  be  acted  on 
alternately,  until  it  has  passed  the  entire  series  and  is  reduced  ta  the  requisite  liie  ud 
form,  afler  which  it  is  discharged." 

Claim, — "Having  thus  described  the  nature  of  my  invention,  what  I  claim  as  new,  it 
as  follows:  Ist,  I  claim  the  combination  of  a  series  of  hammer  faces  with  gripers,  btvinf 
both  a  rotary  and  progressive  motion,  and  so  arranged  as  to  convey  the  blank  betvten 
the  several  pairs  of  feces  successively,  at  the  same  time  revolving  it  so  as  to  present  £f 
fcrent  sides  successively  to  the  action  of  the  hammers. 

"2d,  I  claim  such  an  arrangement  of  the  several  hammer  faces,  which  act  saccesnvelv 
U|»on  the  blank,  with  regard  to  the  distance  of  the  lines  in  which  they  respectively  mm 
from  the  line  in  which  the  gripers  move,  that  when  the  gripers  move  forward  in  said  Kp^ 
thereby  conveying  the  blank  from  one  pair  of  faces  to  another,  the  successive  strokes  vhich 
it  receives,  will  fall  on  different  points,  thereby  reducing  different  parts  of  it»  succewveh-, 
to  the  required  size. 

"3d,  I  claim,  in  combination  with  such  an  arrangement  of  the  facce,  with  respect  to  the 
gripers,  such  a  graduation,  in  the  nearness  with  which  the  several  pairs  lespeclifdj  ^ 
proach,  when  they  strike,  that  the  several  parts  of  the  blank,  upon  which  they  respcctivehr 
act,  will  be  reduced  to  different  sizes,  and  that  the  combined  effect  of  the  whole  vili  lie 
to  reduce  the  nail  to  the  proper  form. 

**4th,  I  claim  the  combination  of  the  two  kinds  of  faces,  broad  and  narrow,  with  gripew 
80  arranged  as  to  present  the  blank  to  the  action  of  the  narrow  ones,  until  H  ii  snitsblf 
elongated,  and  subsequently  to  that  of  the  broad  ones,  to  receive  a  finish. 

"5th,  I  claim  the  arrangement  of  a  set  of  gripers  upon  the  interior  of  a  circular  hob  er 
frame,  in  combination  with  hammers  placed  in  or  near  the  centre  of  the  circle  in  whiehtbej 
are  arranged. 

"6ih,  I  claim  adjusting  the  gripers,  by  means  of  a  spring,  or  its  equivalent,  so  anansfd 
as  to  press  them  towards  the  hammers  to  their  proper  place,  allowing  them  to  recede  u 
far  as  the  lengthening  of  the  nail  requires,  while  the  hammers  are  acting,  and  cavsiBg the* 
to  return  again  when  the  hammers  are  withdrawn. 

"7th,  I  claim  such  a  combination  of  stops  for  limiting  the  approach  of  the  ]iaBiMni> 
each  other,  with  cams,  or  their  equivalents,  for  forcing  them  together,  as  to  diuiniik  At 
inequality  which  unequal  resistance  between  the  faces,  has  a  tendency  to  taxM^ 
gpring'mg  of  the  parts  which  produce  the  stroke,  thereby  rendering  the  cfibct  of  the  ■ink'' 
unii'urm*" 
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0.  For  an  Improvement  in  Sewing  Maehinesf  Wm.  O.  Grover,  Boston,  and  Wm.  E. 
Baker,  Roxbuiy,  MaasachugetUi,  Jnne  22t 

CAnm.— ^llaTing  thus  described  our  improved  sewing  machine,  what  we  claim  as  our 
iTention  is,  the  arrangement  above  described,  in  a  sewing  machine,  for  feeding  the  cloth 
long,  consisting  of  a  notched  bar,  which  has  a  vertical  or  up  and  down  motion,  for  fasten- 
ig  Uie  cloth  upon,  and  releasing  it  from  the  notches  of  said  bar,  by  striking  it  against  a 
ieldlng  plate,  and  a  lateral  motion,  or  motion  forward  and  back,  for  feeding  the  cloth 
long  after  each  stitch,  substantially  as  above  set  forth. 

''We  also  claim  a  circular,  instead  of  a  straight,  horizontal  needle,  for  spreading  the 
op  of  the  thread  of  the  vertical  needle,  substantially  as  above  described." 


1.  Koran  Improvement  in  Foot  Car;  Nehemiah  Hudge,  North  Adams,  Massachusetts, 
June  22. 

Claim* — "Having  thus  fully  described  my  invention,  what  I  claim  in  the  construction 
'  foot  cars  as  new  is,  suspending  each  of  the  treddles  upon  which  the  passenger  operates 
om  the  same  side  of  the  axle,  the  treddles  being  so  arranged  as  to  rotate  the  axle,  wlietaer 
key  be  applied  both  together,  or  one  at  a  time,  alternately,  and  through  said  axle,  give 
lOtion  to  the  driving  wheels,  substantially  as  herein  described. 

**I  alao  claim  combining  with  the  axle  and  driving  wheels,  the  fixed  ratchets  and  spring 
vwImj  for  the  purpose  of  giving  the  driving  wheels  a  continuous  motion  in«one  direction, 
hilst  the  axle  may  have  an  intermittent  motion  in  the  same  direction,  as  herein  repre* 
;nted  and  described.*' 


2«  For  an  Improvement  in  Clover  Harvteters;  John  Krauser,  Reading,  Pennsylvania, 
June  22. 

Claim* — ''What  I  claim  as  of  my  invention  is,  the  hinged  board,  in  combination  with 
le  morable  cutter  frame  and  the  platform,  as  herein  set  forth. 

'^d,  I  claim  the  shield,  the  same  being  constructed,  applied,  and  operated  in  the  man- 
er  and  for  the  purposes  herein  set  forth  and  described. 

^'Sd,  I  claim  Uie  combination  of  the  lever,/,  and  lever,  n,  the  latter  being  constructed 
t  its  posterior  end,  with  slot  and  pivot  pin,  to  admit  of  antero-postorior  movement,  and 
t  ite  anterior  end,  with  supports  for  cogj^^  gearing,  so  that  while  the  levers  raise  and 
eprese  the  cutters,  they  also  contribute  to  connect  and  sustain  the  gearing  for  driving 
le  catting  reeL** 

3.  For  an  Improvement  in  Divided  Railroad  Car  Axles,-    Wm.  8.  Loughborough, 
Victor,  New  York,  June  22. 

Claims — ^I  do  not  claim  surrounding  a  divided  axle  with  a  tube;  neither  do  I  claim 
n^iriwg  semi-axles  of  a  conical  form;  but  what  I  do  claim  as  my  invention  is,  the  conical 
icgBi-si2Je,  in  combination  with  the  tube,  constructed  as  described,  for  the  double  purpose 
if  giving  the  greatest  strength  to  the  axle  itself  with  a  given  weight  of  metal,  and  of  in- 
j—anfl:  the  strength  of  the  tube  in  the  centre,  without  a  corresponding  increase  of  the 
iztamal  diameter  thereof 

^Again,  I  do  not  claim  a  hollow  divided  tube,  attached  rigidly  to  the  wheels  and  revolv- 
iag  vpon  an  undivided  axle,  to  which  it  is  secured  by  flanches,  wings,  and  bolts;  but  what 
[  do  claim  is,  the  peculiar  manner  of  coupling  the  wheels  and  semi-axlea  to  the  hollow 
babe  earroanding  said  axles,  by  the  use  of  the  groove  in  the  hub  of  the  wheel  into  which 
tha  iteneh  of  the  tube  enters,  in  combination  with  the  wing  secured  to  the  wheel  by  bolts 
•■  detaibed>  for  the  threefold  purpose,  first,  of  enabling  the  wheel  and  semi-axle  to  re- 
iroha,  independent  of  the  tube,  and  of  strengthening  the  axle  at  its  weakest  point  where 
it  enters  the  wheel;  and  lastly,  to  prevent  the  end  of  the  tube  from  splitting  out,  by  thus 
icmoving  half  the  strain  from  the  lower  to  the  upper  side,  in  the  manner  above  set  forth.*' 


74.  For  tn  Improvement  in  Stepe  and  Bearings  in  Mill  Spindles i  Theodore  8.  Min] 
nias,  Meadville,  Pennsylvania,  June  22% 

"nWy  invention  eoBsists  in  lustaining  and  npbearing  the  gudgeons  of  ahafts  for  mill 
Jfndles  and  other  revolving  bodies,  upon,  or  by  the  pressure  of  fluidm,  Vu  vqlcYl  ii  xnauosAX 
■at  the  fiktion  if  vaillj  dimmuihedp  «« iioreiaafier  more  folly  dt«cn\»«d.  ^ 
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Claims — ^''Having  thus  fiillj  described  mj  inTention,  I  would  observe  that  I  dd  noCclakl 
upbearing  or  sustaining  the  gudgeons  of  shafts,  or  other  revolving  bodita,  by  liquids,  when 
packing  and  force  pumps  are  used,  for  giving  the  desired  pressure,  to  sustain  the  weight  of 
said  shaft,  or  other  body,  and  to  prevent  the  lubricating  liquid  from  overflowing;  but  wfait 
I  do  claim  as  new  is,  lessening  the  friction  of  mill  spindles  and  other  heavj  revolving 
bodies,  by  upbearing  and  sustaining  the  gudgeon  of  the  same  upon  any  lubricating  liquid, 
by  the  use  of  the  hollow  lighter,  or  case,  b,  with  the  case,  a,  for  containing  said  liquid, 
upon  which  said  lighter  revolves,  or  their  equivalents;  said  Ughter  being  proportioned  to 
the  weight  it  is  designed  to  sustain,  and  arranged  and  connected  with  the  shaft,  it  de* 
scribed,  or  in  any  other  manner  substantially  the  same  in  principle,  operation,  and  eflect" 


75.  For  an  Improvement  in  Planing  Machines;  Nicholas  G.  Norcross,  Lowell,  Massa- 
chusetts, June  22. 

Claim. — '*I  do  not  claim  as  my  invention,  the  combination  of  one  or  more  stationanr 
planes,  so  arranged,  that  while  one  or  more  remove  the  rough  surface  of  a  board,  the  mt 
or  last  shall  finish  or  producce  on  it  a  smooth  plane  suiface;  but  I  claim,  when  placed m 
as  to  operate  on  one  side  of  a  board,  a  r^'lindrical,  rotary  cutter,  for  roughing  and  redo* 
cing,  which  cuts  from  the  unplancd  to  the  planed  surface,  in  combination  with  a  stationiry 
cutter,  placed  behind,  and  as  near  thereto  as  may  be,  for  finishing  without  pressure  rollen 
or  pressure  bars  of  any  kind,  whereby  I  am  enabled  to  operate  with  greatly  dimiDisbfd 
power,  and  the  rotary  cutter  will  cut  up  and  throw  oflf  the  shavings  from  the  stationaij 
cutter,  and  the  boards  will  be  reduced  to  an  equal  thickness  and  a  smooth  surface." 


76.  For  ^n  Improvement  in  Machines  for  Preparing  Flocks,-  John  R.  Peters,  City  of 
IVew  York,  June  22. 

Claim, — *'What  I  claim  as  of  my  invention  is,  Ist,  the  construction  and  amngemfnt 
of  the  fan  wheel,  and  its  combination  with  the  elastic  grinding  bed  or  grater,  constructed 
as  described,  or  in  any  other  manner  substantially  the  same,  for  effecting  the  feeding, 
separating  and  discharging  of  the  flocks  and  other  matters  mixed  therewith,  in  the 
manner  described. 

"2d,  I  claim  supporting  or  attaching  the  concave  grater  or  grinding  bed  to  the  frame  by 
springs,  or  other  clastic  material,  for  the  purpose  set  forth. 

"3d,  I  claim  the  reflectors  and  their  arrangement  in  the  machine,  in  the  manner  ind 
for  the  purpose  set  forth;  the  whole  being  combined  and  operating  substantially  as  de- 
scribed  herein." 


77.  For  Improvements  in  Fluid  Metres,  ^c;  William  H.  Lindsay,  City  of  New  York, 
June  22. 

Claim* — "What  I  claim  as  my  invention  is,  in  combination  with  a  force  pomp  and  a 
piston,  or  plunger,  actuated  by  water  or  other  fluid,  forced  from  the  aame,  tlie  air  vend 
and  the  drop  valve  arranged  and  actuated  substantially  as  described,  wherel>y  thamciiiu^ 
ing  piston  or  plunger  is  caused  to  pause  at  the  end  of  each  stroke,  in  either  directioii,iab- 
stantially  in  the  manner  and  for  the  purposes  described. 

*'I  also  claim  supplying  the  pump  chamber  and  the  metre  chamber,  throagli  vahti. 
arranged  and  operating  as  described,  and  loaded  in  proper  relative  proportions,  or  npplied 
from  heads  of  proper  proportional  height,  for  the  purpose  herein  descritied,  height  of  head 
of  supply,  or  amount  of  load  on  the  valves,  being  equivalents,  producing  the  aune  resabL 

"I  also  claim  actuating  the  counter  through  the  agency  of  a  rack  and  a  legmeat  c^ 
arranged  substantially  as  described,  whereby  any  movement  of  the  metre  piston  or  phugcry 
less  than  a  whole  stroke,  is  counted  up  in  proper  proportion  by  the  coonter.*' 


78.  For  an  Improvement  in  Ploughs;  David  Bwartz,  Thomas  Brook,  Yiigiiiia,  JontA 
Claim, — ^**Having  thus  fully  described  and  represented  my  improved  ploagli,  what  I 
claim  therein  as  new  is,  combining  a  plough  and  harrow  in  one  implement;  thatistottji 
attaching  a  comb,  or  rake,  or  its  equivalent,  to  the  rear  and  upper  end  of  the  mooMboaid, 
to  comb  oat  and  puWeriu  the  «oiL  on  the  bottom  of  Uie  furrow  as  it  It  tvaed  if^nb- 
«teatuilijr  aa  let  forth.'* 
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79,  For  an  LmprovemetU  in  Time  Pueea;   8.  R.  Wilraot,  New  Hmven,  Connecticut, 
Jane  22. 

'fThe  nature  of  my  invention  coniists  in  connecting  the  comen  or  pilltrs  of  the  clock- 
fimme,  to  the  sides  or  thickest  parts  of  the  case,  thereby  forming  the  junction  of  the  said 
frame  and  case,  at  or  between  their  most  solid  parts;  and  my  invention  further  consists  in 
supplying  india  rubber,  or  its  equi\'alent,  so  as  to  interrupt  all  communication  of  solid  mat- 
ter between  the  clock  and  its  case/' 

Claim, — ''What  I  claim  as  my  invention  u?,  insulating  or  separating  the  clock  frame, 
firom  all  contact  with  the  case,  by  intermediate  packings  of  india  rubber,  or  other  non- 
conductor of  sound,  substantially  as  shewn  and  set  forth.'' 


80.  For  an  Improvement  in  Imitation  of  Stone;  Charles  Des,  Biimingham,  England, 
June  15,  1852;  patented  in  England,  April  26,  1849. 

Claim. — "Having  thus  described  the  nature  of  ray  invention,  and  the  manner  of  per- 
forming the  same,  I  would  have  it  understood  that  I  do  not  confine  myself  to  the  details  as 
herein  described,  so  long  as  the  peculiar  character  of  either  part  of  my  invention  be  re- 
tained; but  what  I  do  claim  is,  the  production  of  ornamental  surftu^es  on  picture  frames, 
inkstands,  and  other  articles,  and  on  walls,  and  other  places,  and  on  different  matters,  by 
applying  thereto  colored  silk,  waste,  or  other  colored  fibrous  substances,  combined  with 
cement,  in  such  manner  that  the  colored  silk,  waste,  or  other  colored  fibrous  matter  used, 
shall  produce  a  veined,  or  marbled  character." 


81.  For  an  Improvement  in  Mill  Stone  Dress,-  Wilson  Ager,  Rohrsburg,  Pennsylvania, 
June  29. 

Claims — "Having  thus  fully  described  the  nature  of  my  invention,  I  wish  it  to  be  un- 
derstood, that  I  do  not  claim  the  polishing  of  one  stone  by  nibbing  it  with  another  of  the 
same  material;  neither  do  I  claim  polishing  the  face  of  mill  stones  by  rubbing  it  with  an- 
other stone;  as  both  these  have  been  essayed.  But  what  I  do  claim  as  my  invention  is, 
1st,  the  rounding  off  of  what  is  usually  termed  the  feathered  edge  of  mill  stones  for  grind- 
ing buckwheat,  so  as  to  present  a  round,  smooth  surface,  instead  of  a  cutting  edge,  as 
herein  set  forth;  and  this  I  claim,  whether  said  furrows  are  polished,  sharpened,  or  straight- 
ened, by  rubbing  the  same  with  a  burr-block  after  said  furrows  have  been  roughed  out 
'with  a  pick  or  other  tool,  or  by  any  other  means  substantially  the  same.*' 


82.  For  an  Improvement  in  Hulling  Buckwheat;  Wilson  Ager,  Rohrsburg,  Pennsyl- 

vania, June  29. 

Claims — ''Having  thus  fully  described  m^  invention,  what  I  claim  therein  as  new  is, 
the  method  herein  described  of  scouring  or  hulling  buckwheat,  by  passing  it  through  be- 
tween horiaontal  stones,  the  runner  having  furrows  on  its  foce,  drafted  substantially  as 
herein  represented,  and  cut  in  the  direction  of  the  motion  of  the  stone,  with  the  design  of 
keeping  the  grain  from  leaving  the  stone  too  fast,  and  for  rotating  them  both  on  their 
short  and  long  diameters,  and  the  bed  stone  left  without  furrows,  in  the  manner  and  for 
the  purpose  herein  set  forth.'* 

83.  For  an  Improved  Sail  Hank;  Samuel  Barker,  City  of  New  York,  June  29. 

Claim. — "Having  described  the  ruLture  of  my  invention,  what  I  claim  is,  the  construc- 
tion of  a  divided  hank,  so  formed  that  one  part  may  embrace  the  stay,  and  the  other  part 
enter  the  eyelet  of  the  sail,  and  the  parts  be  connected  together  by  the  socket,  or  one 
leceiving  the  shank  of  the  other,  and  be  confined  by  the  bolt,  for  the  purpose  of  securing 
Mils  to  the  0tigr»  substantially  in  the  manner  set  forth  and  shown." 


84.  For  Apparatus  for  Propelling  Vessels;  Matthew  A.  Crocker,  City  of  New  York, 
JtuieSO. 

'fThe  principle  aimed  at  by  me  in  this  invention  is,  to  produce  a  movement  somewhat 
In  Smitatimt  fff  fhst  employsd  in  nature  by  aquatic  birds  for  their  propulsion,  as  ducks, 
fssee,  4cc4  in  place  of  the  contraction  of  the  paddlei  to  rej^dtMCiiX  xViit  mvvvnflfiSti^  ^^da 

Vm.  Xmr^TMiMD  Smmims^^No.  2.-*Avai7ST,  \WX.  ^ 
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foot,  the  former  is  lifted  firom  the  water,  but  the  act  of  propeUiDg  is  sought  to  be  fbe 


same." 


Claim. — ''What  I  claim  as  my  inyention  is,  the  combination  of  the  radius  bars,  upright 
levers,  aanks,  horizontal  levers,  carrying  paddles,  and  curved  slots,  arranged  with  respect 
to  each  other,  and  connected  and  operating  substantially  in  the  manner  set  forth  herem." 


85.  For  an  Improved  Revolving  Last  Holdtr;  Henry  C.  De  Witt,  Napanock,  New 
York,  June  29. 

Claim, — "What  I  claim  as  my  invention  is,  Ist,  The  revolving  stock,  constructed,  and 
arranged,  and  operating  in  the  manner  substantially  as  and  for  the  purpose  herein  uti 

forth. 

''2d,  The  revolving  last  holder,  attached  to  the  revolving  stock,  and  having  an  adjofta* 
ble  rest  or  ami;  the  whole  being  constructed,  arranged,  and  operating  in  the  manner  sub* 
litaiitially  as  and  for  the  purpose  herein  specified." 


86.  For  an  Improvement  in  Railroad  Car  Trucks,-  Caleb  R.  Disbrow,  Bath,  New  YorL 

June  29. 

Claim. — "Having  described  the  nature  of  my  improved  safety  truck  for  railroads,  tv bat 
I  claim  is,  the  construction  of  a  truck  with  independent  wheel  frames,  strengthened  by 
braces,  and  connected  to  the  opposite  side  wheel  frame,  by  the  bar  extending  acrow  tbe 
truck,  ui)on  which  said  wheel  frames  may  vibrate,  substantially  in  the  manner  and  for  tbe 
purposes  set  forth  and  shown." 

87.  For  an  Improvement  in  Potato  Diggers  and  Stone  Gatherers;  John  T.  Foster, City 
of  New  York,  June  29. 

Claim, — "Having  now  set  forth  the  nature  of  my  invention,  what  I  claim  is,  the  useoi 
the  roller,  having  a  series  of  rows  of  pins  in  its  periphery,  and  secured  on  an  axle-tree  of 
a  cart  or  other  moving  apparatus,  in  combination  with  an  adjustable  apron  having  teeth 
in  it,  and  a  discharging  plate  having  teeth  in  it,  substantially  for  the  purpose  of  gatherin; 
stone,  potatoes,  fruit,  or  other  substances  or  articles,  and  depositing  them  in  a  box.  &^ 
herein  before  set  forth." 


88.  For  an  Improved  Lock;  Francis  Garachon,  City  of  New  York,  June  29. 

'*The  nature  of  my  invention  consists  in  the  arrangement  of  the  lock,  a  check  lever  antl 
its  accessories,  for  latching  and  unlatching  the  bolt,  relatively  to  a  che6k  lever  for  locking 
the  revolving  plate,  whereby  the  auxiliary  key  acts  upon  the  former  by  being  lifted  endk 
wise,  and  upon  the  latter  by  its  bit,  when  revolving  in  the  usual  manner." 

Claim. — "What  I  claim  is,  the  arrangement  of  the  lever  and  its  accessories,  for  Utck- 
ing  and  unlatching  the  bolt,  relative  to  the  lever,  or  locking  the  revolving  key-pUte, 
whereby  the  auxiliary  key  acts  upon  the  former  by  being  lifted  endwise,  and  vpon  tbe 
latter  by  its  bit,  when  revolving  in  the  usual  manner,  substantially  as  set  forth." 


89.  For  an  Improvement  in  Hanging  Steps  of  Mill  Spindles;  Gideon  Hotchkiss,  WioJ- 
8or,  New  York,  June  29. 

Claim. — ^"Having  thus  fully  described  my  tram-block  and  bridge-tree,  what  I  claim  w 
my  invention  is,  the  manner  of  connecting  the  tram-block  foundation  with  the  stone  bear- 
ers, by  means  of  stanchions  and  screw-bolts,  as  spedfled,  in  combination  with  tbe  method 
of  suspending  the  lighter  lever  from  the  shell  which  guides  and  sustains  the  pot,  oontiio- 
ing  the  step  of  the  spindle,  by  means  of  the  shell,  the  sway  bar,  and  the  knife  edges  of  tbe 
sway  bar  and  pot,  or  their  equivalents,  in  manner  and  for  the  purposes  aabctantiallv  » 
described." 


90.  For  an  Improvement  in  Bedstead  Fastenings;  Jasper  Johnson,  Genesee,  New  Y«i 
June  29. 


Claim^^"l  do  not  claim  a  bedstead  fiutening  composed  of  a  atob  bolt,  dmni 
■a  indined  plane,  m  that  ii  ^e\\  Vjiqwb\  ^rax  'n\A\.\  ^^^  ^ykl  \K^bit  ^mnWiietffft*^  ^ 
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iiiMenin^,  composed  of  the  stub  bolt  and  the  inclined  plane,  or  their  equivalents,  drawn 
tiffht  by  the  cording  of  «the  bedstead,  with  the  endless  screw,  acting  upon  the  inclined 
]«Iane  by  means  of  cogs  or  other  equivalent  device,  in  order,  by  turning  the  inclined  plane 
under  the  bolt,  to  loosen,  separate,  or  tighten  again  the  fastening,  without  the  necessity  of 
slacking  the  cording/' 


91.  For  Improvements  in  Moulding  Hollow  Ware,  ifC;  James  J.  Johnston, Cincinnati, 

Ohio,  June  29. 

Claim. — **What  I  claim  as  new  is,  the  method  of  moulding  hollow  ware,  or  other 
nimilar  castings,  with  a  flaring  rim  or  its  equivalent,  (such  as  the  lip  on  cannon  stove  or 
oihrr  tubular  castings,)  by  using  third  patterns,  attached  to  suitable  match  plates  or  follow 
boards,  and  so  devised  that,  in  connexion  with  the  first  ami  second  patterns  which  form 
the  exterior,  I  mould  therefrom  the  top  edge,  a  portion  of  the  interior  of  the  desired  cast- 
ing, and  a  true  scat  for  the  core,  thus,  with  the  core,  forming  the  entire  mould,  substan- 
tialiy  as  described  and  represented." 

92.  For  an  Improved  Method  of  Heating  Sheet  Iron  while  in  the  Process  of  ManufaC' 

iure;  Henry  M'Carty,  Pittsburg,  Pennsylvania,  June  29. 

Claim. — "Having  described  my  improvement  in  the  manufacture  of  sheet  iron,  by 
which  it  is  made  to  resemble  the  imported  Russia  sheet  iron,  and  possess  that  beautiful 
mottled  gloss  and  smooth  hard  surface,  what  I  claim  as  now  and  of  my  invention  is,  heat- 
ing the  sheets  of  iron  in  a  bath  of  hot  lead,  instead  of  heating  them  in  an  oven,  by  which 
the  surfaces  of  the  sheets  arc  protected  from  the  oxygen  in  the  atmosphere,  during  the 
heating  process,  preparatory  to  the  rolling  operation.*' 


93.  For  an  Improved  Compound  Anchor i  Samuel  Nye  Miller,  Roxbury,  Massachusetts, 
June  29. 

Claim* — "What  I  claim  as  my  invention  is,  the  above  described  anchor  for  holding 
ships. 


»» 


94.  For  an  Improvement  in  Mixing  Mortar f  Jesse  Peck,  Buffalo,  New  York,  Jane  29. 

Claim, — "What  I  claim  as  my  invention  is,  the  mixing  of  lime  and  sand  together, 
before  straining,  substantially  in  the  manner  and  for  the  purpose  herein  set  forth." 


95.  For  an  Improvement  in  Locomotive  Engines;  Henry  R.  Remsen  and  P.  M.  Hatton, 
Troy,  New  York,  June  29. 

^This  invention  relates  to  the  employment  of  a  locomotive  engine,  of  three  cylinders, 
whose  cranks  arc  arranged  at  angles  to  each  other  of  about  120^,  with  valves,  \alve  chests, 
flteaui  and  escape  pipes,  so  arranged  as  only  to  admit  steam  to  one  side  of  the  pistons 
when  the  locomotive  is  advancing,  and  the  other  side  when  it  is  backing,  the  reversal 
being  accomplished  by  such  change  of  the  operation  of  the  steam,  without  recourse  to  any 
of  the  ordinary  means  of  reversal." 

Claim. — "What  we  claim  as  our  invention  is,  the  combination  in  a  locomotive  engine, 
of  three  cylinders,  whose  cranks  are  at  angles  of  about  120^  to  each  other,  with  valves, 
▼aNe  chests,  escape  pipes,  and  steam  pipes,  provided  with  throttle  valves,  substantially 
such  as  are  herein  described,  whereby  the  steam  acts  only  on  one  aide  of  the  pistons  when 
the  locomotive  is  advancing,  and  upon  the  other  when  it  is  backing,  and  the  reversal  is 
accomplished  by  such  change  in  the  operation  of  the  steam,  without  recourse  to  any  of 
the  ordinary  means  of  reversal." 

96.  For  an  Improvement  in  Skates i  Nathaniel  C.  Sanford,  Meriden,  Connecticut, 

June  29. 

•'The  nature  of  my  invention  consists  in  a  peculiar  manner  of  forming  the  mnner,  viz. 
iml  of  a.  plate  of  steel,  tapered  at  one  end,  said  plate,  by  means  of  a  die  or  any  other  pro- 
per mode,  being  atmck  or  thrown  into  the  required  form." 

Cloim^^^lSML'nBg  thn*  deteribed  my  inventioD,  whit  I  cUim  «i  iMm  \ 
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runner  out  of  a  pUte  of  steel,  and  of  the  form  substantially  as  shown  and  specified,  tbp 
plate  being  turned  or  struck  the  desired  form  by  means  of  disks,  or  in  any  other  deniable 
way." 

97.  For  an  Improved  Belt  Clasp;  Albert  M.  Smith,  Rochester,  New  York,  June  29. 

Claim. — "What  I  claim  as  my  iuTcntion  is,  the  making  clasps  to  iasten  belts  or  bandi 
together,  to  run  on  machinery  or  around  pullies,  by  using  jaws  or  plates  of  metal,  con* 
structing  and  adapting  them  to  that  purpose,  and  then  confining  them  together  with 
screws,  so  as  to  hold  the  belts  solid,  and  thereby  introducing  a  new  and  useful  manner  of 
fastening  machine  belts  together.*' 

98.  For  an  Improvement  in  Method  of  Ringing  BelU;  Thomas  Y.  Stran,  New  Albuj, 

Indiana,  June  29. 

Claim . — *<  What  I  claim  as  my  invention  is,  the  combination  and  arrangement  of  the 
levers  and  the  compound  levers,  so  connected  and  attached  to  the  axle  as  to  g^ve  motion 
to  the  bell  clapper,  in  the  manner  and  for  the  purposes  herein  shown  and  set  forth." 

99.  For  an  Improvement  in  Brick  Machines,'  R.  A.  Yer  Yalen,  Haverstraw,  New  York, 

June  29. 

Claim, — **I  do  not  claim  the  plunger  or  follower,  operated  by  a  connecting  rod  or  ci^, 
as  that  is  well  known;  but  what  I  claim  as  new  is,  Ist,  The  employment  or  ose  of  the 
lever  H,  having  step  projections,  b^  &',  on  one  of  its  sides,  attached  to  the  connecting  rod, 
C ,  and  arranged  as  shown  and  described,  by  which  a  greater  or  lees  preasure  of  the 
plunger  or  follower  upon  the  clay  in  the  moulds  is  obtained,  as  desired. 

*'2d,  I  claim  the  arrangement  of  the  levers,  I,  J,  N,  rods,  K,  L,  vertical  lever,  M,  and 
the  rod,  O,  with  the  levers,  P,  8,  and  upright  shaft,  R,  for  the  purpose  of  operating  ths 
feeder,  T,  and  vibrating  bar,  U,  substantially  as  set  forth. 

'*3d,  I  claim  the  employment  or  use  of  the  spring,  Y,  attached  to  the  vertical  lever,  M, 
and  operated  upon  by  the  rods,  r,  r,  attached  to  the  lever,  whereby  the  woiking  of  the 
machine  is  prevented  by  any  obstruction,  as  described. 

**4th,  I  claim  the  attaching  together  of  the  feeder,  T,  and  vibrating  bar,  U,  the  vibrating 
bar  having  a  guide  rod,  m,  working  in  suitable  bearings,  n,  n,  or  arranged  in  any  other 
suitable  way." 

• 

100.  For  an  Improvement  in  Sofa  Bedsteads/  Alfired  Walker,  New  Haven,  Connecticat, 
June  29. 

Claim. — **What  I  claim  as  my  invention  is,  the  manner  of  guiding  the  seat  when  it  is 
raised  and  lowered,  and  of  connecting  the  seat  and  bed  when  extended,  by  means  of  the 
metallic  bearings,  and  the  grooves  which  they  traverse,  when  the  seat  is  raised  aod 
lowered." 

101.  For  an  Improvement  in  Railroad  Carss  Charles  Waterbury,  Bridgeport,  Coium- 
ticut,  June  29. 

<^he  nature  of  my  invention  consists  in  constructing  the  ends  of  railroad  cars  in  such 
a  manner,  that  an  enclosed  communication  may  be  had  from  one  car  to  the  other,  so  as  te 
protect  the  lives  of  passengers  while  passing  from  one  car  to  the  other.** 

Claim. — ^*What  I  claim  as  my  invention  is,  an  enclosed  passage  or  oommnmeatidi 
from  one  car  to  the  other,  as  herein  described,  for  the  purpose  of  ventilating  the  tnia 
through  the  ends  of  the  cars,  from  the  forward  part  of  the  train,  and  for  the  safely  of  thi 
passengers,  while  passing  firom  one  car  to  the  other,  and  for  the  purpose  of  keeping  ditf 
out  of  the  cars,  when  the  train  is  in  motion." 


102.  For  an  Improvement  in  Connecting  Cocks  with  Pipes;  Daniel  A,  Webatar,  Gtj 
of  New  York,  dated  June  29,  1852;  ante-dated  December  29, 1851. 


Claim* — ^'Having  thui  fuWy  deacii!b«i  m^  vavention,  what  I  daim  tliawia  aaMvh 
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nearly  cylindrical  as  may  be,  and  making  that  part  of  the  cock  which  is  to  be  inserted, 
near  the  end  and  near  the  shoulder,  of  equal  diameter  with  the  holes,  and  the  central  part 
slightly  larger,  and  then  driving  the  cock  into  its  place — the  edges  of  the  hole  shaving  the 
cock  to  its  proper  size  and  form. 

103.  For  an  Improvement  in  Sugar  Boiling  Apparatus;  Juan  Ramos,  Island  of  Porto 
Rico,  Assignor  to  James  C.  Gallagher,  Philadelphia,  Pennsylvania,  and  William  F. 
Tirado,  Ponce,  Island  of  Porto  Rico,  June  29;  patented  in  Spain,  April  29,  1851. 

Claim, — ^'^  What  I  claim  as  my  own  invention  and  discovery  is,  the  construction  of  the 
transverse  canal,  in  combination  with  the  hinged  [cover,  for  the  double  purpose  of 
returning  the  froth  to  the  receiving  pans,  and  for  preventing  the  syrup  from  falling  into 
the  canal,  while  being  laded  from  one  pan  to  the  other. 

«I  also  claim  the  construction  of  the  lower  longitudinal  canal,  with  its  hinged  board,  for 
the  purpose  of  more  effectually  removing  the  feculencies,  as  described. 

^I  also  claim  the  use  of  the  movable  plank  in  the  coolers,  which  when  removed,  leaves 
a  vacancy  or  channel  for  the  molasses  to  flow  away  to  the  discharge  aperture,  through  the 
bottom  of  the  cooler." 


104.  For  an  Improvement  in  Processes  for  the  Manufacture  of  Sugar;  Juan  Ramos, 
Island  of  Porto  Rico,  Assigpior  to  James  C.  Gallagher,  Philadelphia,  Pennsylvania,  and 
William  F.  Tirado,  Ponce,  Island  of  Porto  Rico,  June  29;  patented  in  Spain,  April 
29,  1851. 

Claims — *' What  I  claim  as  my  own  invention  and  discovery  is,  the  use  of  the  juice  of 
the  plaintain  stalk  and  quicklime  combined,  substantially  in  the  manner  and  for  the  pur- 
pose described,  for  defecating  the  cane  juice. 

"I  also  claim  the  application  of  a  firesh  strike  of  concentrated  syrup  from  the  battery  to 
the  molasses  first  drained  off,  for  the  purpose  of  crystalizing  the  sugar  yet  remaining  in 
the  molasses." 


105.  For  an  Improvement  in  Revolving  Boot  Heels ;  Thomas  Walker,  Birmingham, 
England,  Assignor  to  Benjamin  B.  Thayer,  Quincy,  Assignor  to  Wm.  W.  Churchill, 
Boston,  and  John  Baxter,  Quincy,  Massachusetts,  June  29;  patented  in  England, 
July  1,  1949. 

Claim. — "What  I  claim  as  my  invention  is,  the  combination  of  the  four  separate  pieces, 
that  is  to  say,  the  metallic  ring,  the  leather  or  flexible  disk,  the  leather  annnlus  or  ring, 
and  the  leather  disk,  the  said  combination  being  represented  in  fig.  1,  and  constructed, 
arranged,  and  made  to  operate  together,  substantially  as  herein  before  described." 


Rx-ISSUSS  TOB  JuiTB,  1852. 

1.  For  an  Improvement  in  the  Machine  for  Cutting  Paper  and  TVimming  Books;  Fre- 
derick J.  Austin,  City  of  New  York;  dated  June  16,  1841;  ante-dated  December  16, 
1840;  re-issued  June  22,  1852. 

Claim, — "What  I  claim  as  my  invention  is,  the  use  of  a  knife  having  a  lateral  or  end 
vibrmtory  motion,  for  the  purpose  of  cutting  the  edges  of  books,  paper,  dM^,  and  its  comhi- 
iiaUon  with  the  frame  and  rods,  or  either  of  them,  and  operated  by  cams  or  other  equiva- 
lent devices,  to  give  a  drawing  and  vibratoiy  cutting  action  to  the  knife,  snbstanttally  as 
aet  forth. 

*^  daim  also  the  mecbanical  construction  of  the  press,  as  arranged  and  combined  with 
the  parts  for  cutting  and  pressing,  thereby  forming  an  entire  machine  for  the  purpose  de- 
scribed." 


For  tn  Impropemeni  in  Batting  of  Cotton,  or  other  Fibrous  Material;  Hamilton  B. 
Lawton  and  Horim  T.  Lawton,  Troy,  New  York;  patented  March  13, 1849;  re-iiisued 
JUM  32, 1S68. 

Ckdm, — "Wtf  do  not  cbunf  bb  out  invention  tlie  mode  of  opeintrng  %««n«a  <A  on9^% 
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machines  to  mnkc  batting,  as  shown  by  J.  Essex*8  drawings,  nor  any  part  of  the  above 
deiicribcU  machine.  What  we  do  claim  as  our  invention  and  discovery  is,  the  method  cf 
making^  batting  or  wadding  by  laying  on  and  covering  both  the  upper  and  lower  sur^cc« 
of  a  sheet  or  sheets  of  cotton,  wool,  hair,  or  other  elai«tic  fibrous  material,  that  ha«  been 
merely  well  ))ickcd,  cleaned,  and  spread,  with  layers  of  carded,  condensed,  and  coin]»ct 
fibres,  such  as  cotton,  wool,  hemp,  iScc,  for  the  purpose  of  rendering  the  same  «noo:b, 
strong,  and  more  suitable  for  l»edding,  wadding,  and  upholstery  uses/* 


Designs  fou  Ju^e,  1S53. 

1.  For  a  Design  for  a  Vortahh  Grate;  David  Thomson,  Boston,  Massachusetts,  Assignor 
to  New  Market  Iron  Foundry,  of  Boston,  June  8. 

Claim » — "What  I  claim  as  my  production  is,  the  new  design,  consisting  of  the  sunkm 
panel:*,  leaf  scrolls,  and  ornamental  mouldings,  herein  above  described  and  represented  in 
the  drawings,  for  the  fi:x>nt  of  a  portable  grate/' 


2.  For  a  Design  for  a  Parlor  Stoves  Samuel  D.  Vose,  Albany,  New  York,  June  22. 

Claim, — "I  do  not  claim  any  detailed  part  of  the  mouldings  or  configuration.  \^*htt 
I  claim  as  my  invention  is,  the  combination  of  the  several  mouldings  and  ornament*  as 
arranged  together,  the  whole  forming  au  ornamental  design  for  a  parlor  stove,  as  bereiii 
BCt  forth  and  described.*' 


3.  For  a  Design  for  a  Coal  Stove;  Samuel  D.  Vose,  Albany,  New  York,  June  22. 

Claim,"^*!  do  not  claim  any  detailed  part  of  the  mouldingB  or  configuration,  ^bt 
I  claim  as  my  invention  is,  the  combination  of  the  several  mouldings  and  ornameBt^  as 
arranged  together,  the  whole  forming  an  ornamental  desigo  for  a  coal  bunier  atove,  as 
herein  set  forth  and  described." 


4.  For  a  Design  for  a  Box  Stove;  Samuel  D.  Vose,  Albany,  New  York,  June  23. 

Claim* — "I  do  not  claim  any  detailed  part  of  the  mouldings  or  configuration.  M*bat  I 
claim  as  my  invention  is,  the  combination  of  the  several  mouldings  and  omamenu  u 
arranged,  the  whole  forming  an  ornamental  design  for  a  box  stove,  aa  herein  set  forth  and 
described.'* 


5.  For  a  Design  for  a  Parlor  Cook  Stove;  Samuel  D.  Vose,  Albany  New  York,  June  22. 

Claim, — '*I  do  not  claim  any  detailed  part  of  the  mouldings  or  configiiTation.  What  I 
claim  M  my  invention  is,  the  combination  of  the  several  mouldings  and  ornaments  t» 
arranged  together,  the  whole  forming  an  ornamental  design  for  a  parlor  cook  alove,  u 
herein  set  forth  and  described." 


6.  For  a  Design  for  a  Dining  Room  Stove;  William  L.  Sanderson,  Troy,  Assignor  to 

R.  Finch,  Sr.,  and  Reuben  Finch,  Jr.,  PeekskiU,  New  York,  June  32. 

Claim, — *'What  I  claim  as  my  invention  is,  the  ornamental  form,  design,  and  configa- 
ration,  as  herein  described  and  represented,  of  the  stove  m  a  whole,  and  aIbo  of  tbe  sevntl 
plates,  the  feet,  and  vase,  separately/' 

7.  For  a  Design  for  a  Cooking  Stave;  9.  W.  Gibbs,  Albany,  New  Yonk,  AMJgnor  » 

North,  Harrison  dc  Chaae,  Philadeljphia,  Pennsylvania,  June  22. 

Claim, — *<What  I  claim  as  my  invention  is,  the  design  and  coBfignniioii  of  the  any 
menta  and  mouldinga  herein  described,  constituting  a  design  for  a  cookiag  stote." 

8.  For  a  Design  for  a  Cooking  Stove;  James  H.  Conklin,  Assignor  to  R.  FmcfatSr^ni 

Reuben  Finch,  Jr.,  PeekskiU,  New  York,  June  29. 

Claims — ^Wkai  I  clatm  as  my  invention  is,  the  design,  oonbimtitii,  and  innia*^ 
or  the  sevenl  mouldings  and  ornaments  upon  the  plates  fonniiig  tha  atore,  and  abi  At 
con4giii«tioD  of  tba  nottUVns^«adcftmam«u\aiKyA.«%Rh.s£tlM  dooi%aiid0fte 
ataatiallj  ••  dflt^ribod  and  mptoMntni^'' 
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Observations  on  Etherificalion.    By   Thomas   Graham,  F.  R.  S.,  F. 

C.  S.,  &c.* 

In  the  ordinary  process  of  etherizing  alcohol  by  distilling  that  liquid 
with  sulphuric  acid,  two  distinct  chemical  changes  are  usually  recognised; 
namely,  first,  the  formation  of  sulphovinic  acid,  the  double  sulphate  of 
ether  and  water;  and  secondly,  the  decomposition  of  the  compound 
named,  and  liberation  of  ether.  1  he  last  step,  or  actual  separation  of 
the  ether,  is  referred  to  its  evaporation,  in  the  circumstances  of  the  expe- 
riment, into  an  atmosphere  of  steaip  and  alcohol  vapor,  assisted  by  the 
substitution  of  water  as  a  base  to  the  sulphuric  acid,  in  the  place  of  ether. 
The  observation,  however,  of  M.  Liebig,  that  ether  is  not  brought  off  by 
a  current  of  air  passing  through  the  heated  mixture  of  sulphuric  acid  and 
alcohol,  is  subversive  of  the  last  explanation,  as  it  demonstrates  that  the 
physical  agency  of  evaporation  is  insufficient  to  separate  ether.  Induced 
to  tr}'  whether  ether  could  not  be  formed  without  distillation,  I  obtained 
results  which  appear  to  modify  considerably  the  views  which  can  be 
taken  of  the  nature  of  the  etherizing  process. 

The  spirits  of  wine  or  alcohol  always  employed  in  the  following  expe- 
riments, was  of  density  0*841,  or  contained  83  per  cent,  of  absolute 
alcohol. 

EjpL  1. — One  volume  of  oil  of  vitriol  was  added  to  four  volumes  of 
alcohol,  in  a  gradual  manner,  so  as  to  prevent  any  considerable  rise  of 
temperature.  The  mixture  was  sealed  up  in  a  glass  tube,  1  inch  in  dia- 
meter and  6*6  inches  in  length,  of  which  the  liquid  occupied  5*2  inches, 
a  space  of  1*4  inch  being  left  vacant,  to  provide  for  expansion  of  the 
liquid  by  heat.  The  tube  was  placed  in  a  stout  digester  containing  water, 
and  safely  exposed  to  a  temperature  ranging  from  284^  to  352^  (140^  to 
178^  C.)  for  one  hour. 

Ho  charring  occurred,  but  the  liquid  measured  on  cooling,  5*25  inches 
in  the  tube,  and  divided  into  two  columns,  the  upper  occupying  1-75 
inches,  and  the  lower  3*5  inches  of  the  tube.  The  former  was  perfectly 
transparent  and  colorless,  and  on  opening  the  tube,  was  found  to  be 
ether,  so  entirelv  free  from  sulphurous  acid,  that  it  did  not  affect  the  yel- 
low color  of  a  drop  of  the  solution  of  bichromate  of  potash.  The  lower 
fluid  had  a  slight  yellow  tint,  but  was  transparent.  It  contained  some 
ether,  but  was  principally  a  mixture  of  alcohol,  water,  and  sulphuric  acid. 
The  salt  formed  by  neutralizing  this  acid  fluid  with  carbonate  of  soda, 
did  not  blacken  when  heated,  from  which  we  may  infer  that  litde  or  no 
sulphovinic  acid  was  present. 

The  principal  points  to  be  observed  in  this  experiment,  are  its  entire 
success  as  an  etherizing  process,  without  distillation,  without  sensible 
formation  of  sulphovinic  acid,  and  with  a  large  proportion  of  alcohol  in 
contact  with  the  acid,  namely,  two  equivalents  of  the  former  nearly,  to 
one  of  the  latter.  When  the  proportion  of  the  alcohol  was  diminished,  the 
results  were  not  so  favorable. 

*  Frm  tb9  Jaonml  of  the  London  C  bsmical  BocMfty ,  "V  <A»  TCU  'V%&^» 
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Expt.  2. — A  mixture  of  one  volume  of  oil  of  vitriol  and  two  volumes 
of  alcohol,  sealed  up  in  a  glass  tube,  was  heated  in  the  same  manner  as 
the  last.  The  liquid  afterwards  appeared  of  an  earthy-brown  color  by  re- 
flected light,  and  was  transparent  and  red  by  transmitted  light.  Only  a 
film  of  ether  was  sensible  after  twenty-four  hours,  floating  upon  the  sur- 
face of  the  dark  fluid. 

Expt,  3. — With  a  still  smaller  proportion  of  alcohol,  namely,  one 
volume  of  oil  of  vitriol  with  one  volume  of  alcohol,  which  approaches  the 
proportions  of  the  ordinary  etherizing  process,  a  black,  opaque  liquid  was 
formed  at  the  high  temperature,  thick  and  gummy,  without  a  perceptible 
stratum  of  ether,  after  standing  in  a  cool  state. 

Crystals  of  bisulphate  of  soda,  containing  a  slight  excess  of  acid,  were 
found  to  etherize  about  twice  their  volume  of  alcohol,  in  a  sealed  tube, 
quite  as  effectually  as  the  first  proportion  of  oil  of  vitriol,  when  heated  to 
the  same  temperature.  The  two  liquids  found  in  the  tube  were  colorless, 
no  sulphurous  acid  appeared,  and  only  a  minute  quantity  of  sulphoiriDic 
acid. 

Crystals  of  bisulphate  of  soda,  w*hich  were  formed  in  an  aqueous  solu- 
tion and  without  an  excess  of  acid,  had  still  a  sensible  but  much  inferior 
etherizing  power. 

Expt,  4. — A  mixture  was  made  of  oil  of  vitriol  with  a  still  larger  propor- 
tion of  alcohol,  namely,  1  volume  of  the  former  and  8  of  the  latter,  or 
nearly  1  equivalent  of  acid  to  4  equivalents  of  alcohol.  This  mixture  v» 
sealed  up  in  a  tube  and  heated  for  an  hour  between  284®  and  317^  (14(P 
and  158°  C),  which  appeared  sufficient  for  etherizing  it.  A  second  ex- 
posure for  another  hour  to  the  same  temperature  did  not  sensibly  increase 
the  ether  product.  The  column  of  ether  measured  1*25  in  the  tube,  and 
the  acid  fluid  below  2-5  inches.     Both  fluids  were  perfectly  colorless. 

It  thus  appears  to  be  unnecessary  to  exceed  the  temperature  of  317^ 
(158°  C.)  in  this  mode  of  etherizing,  and  that  the  proportion  of  alcohol 
may  be  increased  to  eight  times  the  volume  of  oil  of  vitriol  without  dis- 
advantage. 

Expt,  5. — The  proportions  of  the  first  experiment  were  again  used, 
namely,  1  volume  of  oil  of  vitriol  with  4  volumes  of  alcohol,  and  the 
mixture  heated  as  in  the  last  experiment  to  317^  (158°  C)  The  upper 
fluid,  or  ether,  measured  1*1  inch  in  the  tube;  the  lower  fluid  2*65  inches. 
The  latter  had  a  slight  yellow  tint,  like  nitrous  ether,  but  only  just  pe^ 
ceptible.    It  gave,  when  neutralized  by  dialk: 

Sulphate  of  lime        .        .        .    83*11  grains^ 
Sulphovinate  of  lime  .         .      4*91      ** 

The  last  salt  was  soluble  in  alcohol,  and  crystallized  in  thin  plates. 

Here  again  the  formation  of  sulphovinic  acid  in  a  succesml  etberizii^ 
process  is  quite  insignificant. 

New  results  at  317°,  from  the  other  proportions  of  1  Tolume  of  oil  of 
fitrol  with  1  and  2  volumes  of  akrohol,  were  quite  similar  to  those  ob- 
tained in  experiments  2  and  3,  at  the  higher  tenperature  of  368^.  Is 
none  of  these  experiments,  did  there  appearto  be  any  formation  of  olefiut 
gas,  and  the  tubes  could  always  be  opened,  when  cool,  wittioot  dinger. 
Neither  glacial  phosphonc  ^.cv^  liot  crystalized  hipho^hate  of  ink 
etherized  uccdiol  to  ^  A\^leiX  dk^^gctft^  ^X^t^V^Ki^^vdi  <Iut  lob* 
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stance  in  a  sealed  tube,  to  360°  (182°C.).  Even  chloride  of  zinc  pro- 
duced  no  more,  at  the  same  temperature,  than  a  trace  of  ether,  percep* 
tible  to  the  sense  of  smell. 

ExpL  6. — To  illustrate  the  ordinary  process  of  ether-making,  a  mixture 
was  prepared,  as  usually  directed,  of: 

100  parts  of  oil  of  vitriol,   ^ 
48     "    of  alcohol  (0-841), 
18-5   "     of  water. 
This  liquid  was  sealed  up  in  a  glass  tube,  and  heated  to  290^  (143°  C.) 
for  one  hour.     It  became  of  a  dark  greenish-brown  color,  and  opales- 
cent, with  a  gummy  looking  matter  in  small  quantity.     No  stratum  of 
ether  formed  upon  the  surface  of  the  fluid. 

The  tube  was  opened  and  the  fluid  divided  into  two  equal  portions. 
One  of  the  portions  was  mixed  with  half  its  volume  of  water,  and  the 
other  with  half  its  volume  of  alcohol,  and  both  sealed  up  in  glass  tubes 
and  exposed  again  to  290°  for  one  hour. 

It  would  be  expected,  on  the  ordinary  view  of  water  setting  free  ether 
from  sulphovinic  acid,  that  much  ether  would  be  liberated  in  the  mix- 
ture above,  to  which  water  was  added.  The  ether  which  separated,  how- 
ever, amounted  only  to  a  thin  film,  after  the  liquid  had  stood  for  several 
days.  In  the  other  liquid,  on  the  contrary,  to  which  alcohol  was  added, 
the  formation  of  ether  was  considerable^  a  column  of  that  liquid  appear- 
ing, which  somewhat  exceeded  half  the  original  volume  of  the  alcohol 
added.  In  fact,  the  sulphovinic  acid  was  nearly  incapable  of  itself  of 
yielding  ether,  even  when  treated  with  water.  But  it  was  capable  of 
etherizing  alcohol  added  to  it,  in  the  second  mixture,  like  bisulphate  of 
soda  or  any  other  acid  salt  of  sulphuric  acid. 

The  conclusions  which  I  would  venture  to  draw  from  these  experi- 
ments are  the  following: 

The  most  direct  and  normal  process  for  preparing  ether,  appears  to  be, 
to  expose  a  mixture  of  oil  of  vitriol  with  from  four  to  eight  times  its  vol- 
ume of  alcohol  of  83  per  cent.,  to  a  temperature  of  320  (160°  C),  for  a 
short  time.  Owin^  to  the  volatility  of  the  alcohol,  this  must  be  done 
under  pressure,  as  m  the  sealed  glass  tube.  The  sulphuric  acid  then  ap- 
pears to  exert  an  action  upon  the  alcohol,  to  be  compared  with  that 
which  the  same  acid  exhibits  when  mixed  in  small  proportions  with  the 
essential  oils.  Oil  of  turpentine,  mixed  with  one-twentieth  of  its  volume 
of  sulphuric  acid,  undergoes  an  entire  change,  being  chiefly  converted 
into  a  mixture  of  two  other  hydrocarbons,  terebene  and  colophene,  one 
of  which  has  a  much  higher  boiling  point  and  greater  vapor-density  than 
the  oils  of  turpentine.  This  hydrocarbon  does  not  combine  with  the  acid, 
but  is  merely  increased  in  atomic  weight  and  gaseous  density  without  any 
further  derangement  of  composition,  by  a  remarkable  polymerizing  ac- 
tion (as  it  may  be  termed)  of  the  sulphuric  acid.  So  of^the  hydrocarbon 
of  alcohol;  its  density  is  doubled  in  ether,  by  the  same  polymerizing 
iction.  Chloride  of  zinc  eflects,  with  alcohol,  at  an  elevated  tempera- 
ture, a  polymeric  catalysis  of  the  latter,  of  the  same  character,  but  in 
idiich  hydrocarbons  are  formed,  of  even  greater  density  and  free  from 
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the  contact-theory  of  that  process  which  has  long  been  so  ably  advo- 
cated by  M.  Mitscherlich. 

The  formation  of  sulphovinic  acid  appears  not  to  be  a  necessary  step 
in  the  production  of  ether;  for  we  have  found  that  the  etherizing  proceeded 
most  advantageously  with  bisulphate  of  soda,  or  with  sulphuric  acid  mix- 
ed with  a  large  proportion  of  alcohol  and  water,  which  would  greatly  im- 
pede the  production  of  sulphovinic  acid.  It  appears,  indeed,  that  the 
combination  of  alcohol  with  sulphuric  acid,  in  the  form  of  sulphovinic 
acid,  greatly  diminishes  the  chance  of  the  former  being  afterwards  ether- 
ized; for  when  the  proportion  of  oil  of  vitriol  was  increased  in  the  preceding 
experiments,  which  would  give  much  sulphovinic  acid,  the  formation  of 
ether  rapidly  diminished.  The  previous  conversion  of  alcohol  into  sul- 
phovinic acid,  appears,  therefore,  to  be  actually  prejudicial,  and  to  stand 
in  the  way  of  its  subsequent  transformation  into  elher. 

The  operation  of  etherizing  has  attained  a  kind  of  technical  perfection 
in  the  beautiful  continuous  process  now  followed.  The  first  mixture  of 
alcohol  and  sulphuric  acid  is  converted  into  sulphovinic  acid,  the  sulphate 
of  ether  and  water,  which  acid  salt  appears  to  be  the  agent  which  poly- 
merizes all  the  alcohol  afterwards  introduced  into  fluid.  Bisulphate  of 
soda,  with  a  slight  excess  of  acid,  acts  upon  alcohol  in  the  same  manner, 
and  its  substitution  for  the  acid  sulphate  of  ether  would  have  a  certain 
interest,  in  a  theoretical  point  of  view,  although  a  change  of  no  practical 
importance  in  the  preparation  of  ether. 

Sulphuric  acid  does  not  appear  to  be  adapted  for  the  etherizing  of  amy- 
lic  alcohol.  M.  Balard,  by  distilling  these  substances  together,  obtained 
a  variety  of  hydrocarbons,  some  of  them  of  ^reat  density,  but  no  ether. 
The  polymerizing  action  of  the  sulphuric  acid  appears  to  advance  be- 
yond the  ether  stage.  I  have  varied  the  experiment  by  heating  amylic  al- 
cohol, in  a  close  tube,  to  350°  (176°  C.)  with  oil  of  vitriol,  to  which  1, 
2,  3,  4,  and  even  6  equivalents  of  water  had  been  added,  without  ob- 
taining anything  but  hydrocarbons  of  Balard.  The  formation  of  these 
was  abundant,  even  with  the  most  highly  bydrated  acid,  and  with  aver)' 
moderate  coloration  of  the  fluid. 


W,  §•  J.  Galloway^s  Patent  Improvements  in  Steam  Boilers.* 

In  our  last  number  we  noticed,  briefly,  an  arrangement  of  slides  for 
steam  engines,  lately  patented  by  Messrs.  Galloway,  in  which  double 
ports  were  employed  to  afford  a  better  exit  of  the  steam,  with  other  ad- 
vantages. 

We,  however,  attach  a  greater  importance  to  Messrs.  Galloway's  io- 
proveraents  in  boilers,  which  embrace  various  arrangements  of  their 
CONICAL  water  tubes.  We  believe  that  boilers  on  this  principle  are  destiDed 
to  supersede  the  ordinary  tubular  boilers  for  steam  navigation,  and  if  lk 
water  tubes  in  America  have  not  been  entirely  successful,  vte  attribute  it 
to  their  not  adopting  the  conical  form.  We  should  be  elad  to  see  a  i^ 
ries  of  experiments  undertaken  to  prove  the  relative  vdues  of  fHW 
kiads  of  boiler  surface,  fox  vie  ^le  convinced  that  a  considerable poim 
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of  the  surface  of  ordinary  tubular  boilers  is  inoperatire.  If  we  could 
reduce  the  cubic  contents  of  our  present  boilers  only  10  per  cent.,  it  would 
be  a  gain  of  no  ordinary  kind;  and  when  we  look  at  tbe  difference  be- 
tween a  flue  and  a  tubular  boiler,  there  appears  no  reason  why  as  great 
an  adrance  should  not  again  be  made.  To  illustrate  the  principle,  we 
have  sketched  one  of  a  set  of  four  marine  boilers,  arranged  so  as  to  have 
one  chimney,  common  to  the  four,  in  the  centre.  Fig  1  is  a  side  eleva- 
tion in  section;  iig.  2  a  front  view;  fig.  3  a  plan  in  section;  and  fig.  4  an 
Fig.  1.  Fig.  S. 
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end  elevation  in  section  across  the  tubes.  The  vertical  conical  tubes, 
0,  a,  are  arranged  in  two  rectangular  flues  behind  the  furnaces,  and  are 
accessible  at  each  end;  water  spaces  of  suflicient  size,  b,  b,  being  con- 
Mructed  at  the  bottom,  with  suitable  man-holes.  These  water  spaces 
drop  down  between  the  keelsons,  so  that  the  boilers  would  not  occupy 
MT  more  height  than  ordinary  ones.  To  return  to  the  question  of  tbe 
Tuoe  of  heating  surface.  Although  this  point  has  never  received  the 
'attention  it  deserves,  it  appears  quite  rational  to  suppose  that  a  tube 
'4iroagh  which  a  current  of  water  is  passing  will  much  more  t%^\4\'S  ^^ 
*tract  the  heat  £t«a  the  Jieafed  air  which  flovs  ovn  it^  ^t^  %  ^)»)e.  S& 
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"which  the  current  is  sluggish,  or  as  is  the  case  vith  stnally  hngj  q/liii- 
drical  tubes,  when  they  are  half  filled  with  steam  which  cannot  freely 
escape.  The  conical  form  provides  for  these  requirements  admira- 
bly. The  inclined  position  of  the  sides  affords  a  better  surface  for 
the  flame  to  act  upon,  whilst  the  bubbles  of  steam,  as  they  are  formed, 
find  room  to  rise  freely.  It  will  be  observed  that  the  tubes  nearest  the 
furnace  are  placed  farther  apart  than  those  behind  them.  The  reason  for 
this  is  obvious.  The  progress  of  the  flame  is  not  so  abruptly  arrested, 
and  the  heat  is  diffused  more  equally  over  the  whole  number  of  tubes, 
which  materially  adds  to  their  durability.  We  hope  to  be  able  to  give, 
on  some  future  occasion,  a  report  on  these  boilers,  a  trial  of  which  we 
await  with  great  interest.  Since  we  described  the  boilers  constructed  by 
Messrs.  Galloway  for  the  Gutta  Percha  Company,  several  have  been 
erected  in  and  around  London;  and  it  is  a  fact  worth  noting,  that  the  tubes 
have  proved,  after  two  years'  use,  as  durable  as  the  best  boilers  of  iLe 
ordinary  form. 


On  tlie  Lines  of  Magnetic  Force,    By  Prof.  Faraday.* 

That  beautiful  system  of  power  which  is  made  manifest  in  the  magnet, 
and  which  appears  to  be  chiefly  developed  in  the  two  extremities,  thence 
called  ordinarily  the  magnetic  poles,  is  usually  rendered  evident  to  us 
in  the  case  of  a  particular  magnet  by  tlie  attractive  or  repulsive  efiect  of 
these  parts  on  the  corresponding  parts  of  another  magnet;  and  these  ac- 
tions have  been  employed,  to  indicate  both  the  direction  in  which  the 
magnetic  force  is  exerted,  and  also  the  amount  of  the  force  at  different 
distances.  Thus,  if  the  attraction  be  referred  to,  it  may  be  observeil 
either  upon  another  magnet  or  upon  a  piece  of  soft  iron;  and  the  law 
which  results,  for  effects  beyond  a  certain  distance,  is,  that  the  force  is 
inversely  as  the  square  of  the  distance.  WTien  the  distance  of  the  acting 
bodies  from  each  other  is  small,  then  this  law  does  not  hold,  either  for 
the  surface  of  the  magnets  or  for  any  given  point  within  them. 

Mr.  Faraday  proposes  to  employ  a  new  method,  founded  upon  a  pro- 
perty of  the  magnetic  forces  different  from  that  producing  attractioD  or 
repulsion,  for  the  purpose  of  ascertaining  the  direction,  intensity,  and 
amount  of  these  forces,  not  to  the  displacement  of  the  former  method,  bat 
to  be  used  in  conjunction  with  it;  and  he  thinks  it  may  be  highly  influ- 
ential in  the  further  development  of  the  nature  of  this  power,  inasmuch  as 
the  principle  of  action,  though  different,  is  not  less  magnetic  than  attnc- 
tion  and  repulsion,  not  less  strict,  and  the  results  not  less  definite. 

The  term  line  of  magnetic  force  is  intended  to  express  simply  the  diiK- 
tion  of  the  force  in  any  given  place,  and  not  any  physical  idea  or  notion 
of  the  manner  in  which  the  force  may  be  there  exerted;  as  by  acUoos 
at  a  distance,  or  pulsations,  or  waves,  or  a  current,  or  what  not*  A  Hot 
of  magnetic  force  may  be  defined  to  be  that  line  which  is  described  by 
a  very  small  magnetic  needle,  when  it  is  so  moved  in  either  dimdofi 
correspondent  to  its  length,  that  the  needle  is  constantly  a  tangent  to  ik 
line  oi  motion;  or,  \t  \a  ll^^l  line  along  which,  if  a  transverse  wire  ^ 
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Ted  in  either  directioR,  tfaere  is  no  tendency  to  the  formation  of  an 
ctric  current  in  the  wire,  whilst  if  moved  in  any  other  direction  there 
luch  a  tendency.  The  direction  of  these  lines  about  and  between 
linary  magnets  is  easily  represented  in  a  general  manner  by  the  well 
3wn  use  of  iron  filings. 

rhe  method  of  recognising  and  taking  account  of  these  lines  of  force 
ich  is  proposed,  and  was  illustrated  by  experiments  during  the  eve- 
ig,  is  to  collect  and  measure  the  electricity  set  into  motion  in  the  mov- 
;  transverse  wire;  a  process  entirely  different  in  its  nature  and  action 
that  founded  on  the  use  of  a  magnetic  needle.  T%at  it  may  be  ad- 
itageously  employed,  excellent  conductors  are  required;  and  therefore 
»8e  proceeding  from  the,  moving  wire  to  the  galvanometer  were  of  cop- 
*  0-2  of  an  inch  in  thickness,  and  as  short  as  was  convenient.  The 
ranometer,  also,  instead  of  including  many  hundred  convolutions  of 
ong  fine  wire,  consisted  only  of  about  48  or  50  inches  of  such  wire 

that  described  above,  disposed  in  two  double  coils  about  the 
atic  needle:  and  that  used  in  the  careful  research  contained  only  20 
hes  in  length  of  a  copper  bar  0*2  of  an  inch  square.  These  galvano- 
ters  showed  effects  30,  40,  or  50  times  greater  than  those  constructed 
th  fine  wire;  so  abundant  is  the  quantity  of  electricity  produced  by  the 
ersections  of  the  lines  of  magnetic  force,  though  so  low  in  intensity. 
rhe  lines  of  force  already  described,  will,  if  observed  by  iron  filings 
a  magnetic  needle  or  otherwise,  be  found  to  start  off  from  one  end  of 
•ar  magnet,  and  after  describing  curves  of  different  magnitudes  through 

surrounding  space,  to  return  to  and  set  on  at  the  other  end  of  the 
et;  and  these  forces  being  regular,  it  is  evident  that  if  a  ring,  a 
e  larger  than  the  magnet,  be  carried  from  a  distance  towards  the  mag- 
;  and  over  one  end  until  it  has  arrived  at  the  equatorial  part,  it  will 
re  intersected  once  all  the  external  lines  of  force  of  that  magnet. 
ch  rings  were  soldered  on  to  fitly  shaped  conductors  connected  with 
{  galvanometer,  and  the  deflections  of  the  needle  observed  for  one, 
9,  or  more  such  motions  or  intersections  of  the  lines  of  force:  it  was 
ted  that  when  every  precaution  was  taken,  and  the  results  at  the  gal- 
Bometer  carefully  observed,  the  effect  there  was  sensibly  proportionate 

small  or  moderate  arcs  to  the  number  of  times  the  loop  or  ring  had 
KPed  over  the  pole.  In  this  way,  not  only  could  the  definite  actions 
the  intersection  wire  be  observed  and  established,  but  also  one  mag- 
;  could  be  compared  to  another:  wire  of  different  tiiickness  and  of  dif- 
ent  substances  could  be  compared;  and  also  the  sections  described  by 
I  wire  in  its  journey  could  be  varied.  When  the  wire  was  the  same 
length,  diameter,  and  substance,  no  matter  what  its  course  was  across 
i  lines  of  force,  whether  direct  or  oblique,  near  to  or  far  from  the  poles 
the  magnet,  the  result  was  the  same. 

A.  compound  bar  magnet  was  so  fitted  up  that  it  could  revolve  on  its 
s,  and  a  broad  circular  copper  ring  was  fixed  on  it  at  the  middle  dis- 
,ee  or  equator,  so  as  to  give  a  cylindrical  exterior  at  that  place.  A 
iper  wire  being  made  fast  to  this  ring  within,  then  proceeded  to  the 
Idle  of  the  magnet,  and  aflerwards  along  its  ans  and  out  at  one«end. 
lecond  wire,  touched  by  a  spring  contact,  the  outside  of  the  copper 
gj  and  was  then  continued  outwards  six  mcbea^«ltftt'^V\di^X.'Km^vcA 
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finally  turned  over  the  upperpole  towards  the  first  wire,  and  was  attached 
to  a  cjlinder  insulated  from  but  moving  round  it  This  cylinder  and  the 
wire  passing  through  it  were  connected  with  the  galvanometer,  so  that 
the  circuit  was  complete;  but  that  circuit  had  its  course  down  the  middle 
of  the  magnet,  then  outwards  at  the  equator  and  back  again  on  the  out- 
side, and  whilst  always  perfect,  allowed  the  magnet  to  be  rotated  without 
the  external  part  of  the  circuit,  or  the  latter  without  the  magnet,  or  both 
together. 

When  the  magnet  and  external  wire  were  revolved  together,  as  one 
arrangement  fixed  in  its  parts,  there  was  no  effect  at  the  galvanometer, 
however  long  the  rotation  was  continued.  When  the  magnet  with  the 
internal  wire  made  four  revolutions,  as  the  hand  of  a  watch,  the  outer 
conductor  being  still,  the  galvanometer  needle  was  deflected  35^  or  40*^ 
in  one  direction:  when  the  magnet  was  still,  and  the  outer  wire  made  four 
revolutions  as  the  hands  of  a  watch,  the  galvanometer  needle  was  deflect- 
ed as  much  as  before  in  the  contrary  direction:  and  in  the  more  careful 
experiments  the  amount  of  deflexion  for  four  revolutions  was  precisely  the 
same  whatever  the  course  of  the  external  wire,  either  close  to  or  far  from 
the  pole  of  the  magnet. 

Thus  it  was  shown,  that  when  the  magnet  and  the  wire  revolved  in  the 
same  direction,  contrary  currents  of  electricity,  exactly  equal  to  each 
other,  tended  to  be  produced;  and  those  outside  resulted  from  the  inter- 
section by  the  outer  wire  of  the  lines  of  magnetic  force  external  to  the 
magnet;  that  wherever  this  intersection  was  made  the  result  was  the  same; 
and  that  there  were  corresponding  lines  of  force  within  the  magnet,  ex- 
actly equal  in  force  or  amount  to  those  without,  but  in  the  contrary  direc- 
tion. That  in  fact  every  line  of  magnetic  force  is  a  closed  curve,  which 
in  some  part  of  its  course  passes  through  the  magnet  to  which  it  belongs. 

In  the  foregoing  cases  the  lines  offeree,  belonging  as  they  did  to  small 
systems,  rapidly  varied  in  intensity  according  to  their  distance  from  the 
magnet,  by  what  may  be  called  their  divergence.  The  earth,  on  the  coo- 
trary,  presents  us,  within  the  limits  of  one  action  at  any  onetime,  a  field 
of  equal  force.  The  dipping  needle  indicates  the  direction  or  polarity  of 
this  force;  and  if  we  work  in  a  plane  perpendicular  to  the  dip,  then  the 
number  or  amount  of  the  lines  of  force  experimented  with  will  be  in  pro- 
portion to  the  area  which  our  apparatus  may  include.  Wires  were  there- 
fore formed  into  parallelograms,  inclosing  areas  of  various  extent,  as  one 
square  foot,  or  nine  square  feet,  or  any  other  proportion,  and  being  fixed  upon 
axes  equidistant  from  two  of  the  sides,  could  have  these  axes  adjusted 
perpendicular  to  the  line  of  dip  and  then  be  revolved.  A  commutator 
was  employed  and  associated  both  with  the  galvanometer  and  the  paral- 
lelograms, so  that  the  upper  part  of  the  revolving  wire  always  sent  the 
current  induced  in  it  in  the  same  direction.  Here  it  was  found  that  ro- 
tation in  one  direction  gave  one  electric  current;  that  rotation  in  the 
reverse  direction  gave  the  contrary  current;  that  the  effect  at  the  galvano* 
meter  was  proportionate  to  the  number  of  rotations  with  the  same  rectangu- 
lar; that  with  different  sized  rectangles  of  the  same  wire  the  eflect  ins 
proportionate  to  the  area  of  the  rectangle,  t.  e.,  the  number  of  cnnresio* 
tersected^  &c.  &c.  The  vicinity  of  other  magnets  to  this  magnet  made 
DO  diSennce  in  the  effect^^xoVvi^^dk^^^  "n^v^  uot  moved  doriiig  Ac  ex- 
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periments;  and  in  this  manner  the  non-interference  of  such  magnets  with 
that  under  investigation  was  fully  established. 

All  these  and  other  results  are  more  fully  stated  and  proved  in  papers 
now  before  the  Royal  Society.  The  general  conclusions  are,  that  the 
magnetic  lines  of  force  may  be  easily  recognised  and  taken  account  of  by 
the  moving  wire,  both  as  to  direction  and  intensity,  within  metals,  iron 
or  magnets,  as  well  as  in  the  space  around;  and  that  the  wire  sums  up 
the  action  of  many  lines  in  one  result:  That  the  lines  of  forces  will  re- 
present the  nature,  condition,  direction,  and  amount  of  the  magnetic  forces; 
that  the  effect  is  directly  as  the  number  of  lines  of  force  intersected, 
whether  the  intersection  be  direct  or  oblique;  that  in  a  field  of  equal 
force,  it  is  directly  as  the  velocity;  or  as  the  length  of  the  moving  wire;  or 
as  the  mass  of  the  wire;  that  the  external  power  of  an  unchangeable  magnet 
is  definite  yet  illimitable  in  extent;  and  that  any  section  of  all  the  lines  of 
force  is  equal  to  any  other  section;  that  the  lines  of  force  within  the  magnet 
are  equal  to  those  without;  and  that  they  are  continuous  with  those  without, 
the  lines  of  force  being  closed  curves. — Proc,  Roy,  Inst.y  Jan.  23, 1852. 


Observations  on  the  Formation  of  Sulphuric  Add  from  Sulphurous  Add 

and  Oxygen,     By  Prof.  Wohler.* 

It  is  well  known  from  the  experiments  of  Doebereiner,  and  other  chemists,^ 
that  several  metallic  oxides  are  capable,  like  platinum,  of  supporting  the 
slow  combustion  of  alcoholic  vapor.  I  considered  it  highly  probable 
that  this  action  would  likewise  extend  to  a  mixture  of  sulphurous  acid 
gas  and  oxygen,  and  requested  M.  Mahla  to  make  some  experiments  on 
the  subject  in  such  a  manner  that  a  dry  mixture  of  about  two  volumes 
sulphurous  acid  and  one  volume  oxygen  or  of  atmospheric  air  were  passed 
over  oxide  heated  in  a  glass  tube  to  a  faint  red. 

1 .  Oxide  of  Coppery  Peroxide  of  Iron^  Oxide  of  Chromium^  each  sepa- 
rately employed,  instantly  cause  the  production  of  dense  white  fumes  of 
sulphuric  acid.  A  mixture  of  oxide  of  copper  and  oxide  of  chrome,  pre- 
pared by  precipitation,  had  in  particular  a  very  powerful  action.  The 
same  amount  of  oxide  appears  capable  of  converting  an  unlimited  quan- 
tity of  the  gases  into  sulphuric  acid.  The  formation  of  sulphuric  acid 
proceeds  so  readily,  and  to  such  an  extent,  that  this  process  will  undoubt- 
edly come  to  be  practically  employed. 

2.  Oxide  of  Copper  and  Oxide  of  Irony  heated  in  sulphurous  acid  with- 
out oxygen,  are  reduced,  the  first  to  red  protoxide,  the  latter  to  black 

Erotoperoxide,  with  production  of  vapors  of  sulphuric  acid,  but  which, 
owever,  cease  to  appear  as  soon  as  the  reduction  is  complete. 

3.  Oxide  of  Chromiumy  heated  without  oxygen  in  sulphurous  acid, 
remains  unaltered;  not  a  trace  of  sulphuric  acid  is  formed. 

4.  Metallic  Copper,  placed  in  a  spongy  state  over  mercury  in  a  mixture 
of  two  .volumes  sulphurous  acid  and  one  volume  oxygen,  exerts  at  the 
ordinary  temperature,  even  in  the  course  of  several  days,  no  action  upon 
the  mixture  of  gases.    But  if  the  spongy  copper  be  heated  in  it,  fumes 

*From  the  London  Chemical  Gazette,  April,  1852. 
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of  sulphuric  acid  are  formed,  but  not  before  the  copper  has  become  cod' 
rerted  on  the  surface  into  oxide. 

5.  Caustic  Lime^  heated  in  the  gaseous  mixture,  becomes  brightly  in-* 
candescent,  and  is  converted  into  sulphate  without  any  formation  of  fre^ 
sulphuric  acid. 

6.  Aqueous  Vapor j  passed  with  the  gaseous  mixture  through  a  porce^ 
lain  tube  at  a  faint  red  heat^  does  not  induce  the  production  of  the  hydrate 
of  sulphuric  acid. 

7.  Platinum  FoU^  polished  and  cleansed  by  treatment  with  hot  sulphuri 
acid,  alkali,  and  water,  acts  upon  the  dry  gaseous  mixture  like  spong 
platinum;  far  below  red  heat,  it  causes  with  great  readiness,  the  form 
tion  of  anhydrous  sulphuric  acid,  without  the  slightest  evident  alteratic»^ 
at  it3  surface.     It  does  not  act  at  the  ordinary  temperature. 

M.  Mahla  has  found  on  this  occasion  that  a  mixture  of  peroxide  of  irc/7 
and  oxide  of  copper,  prepared  by  precipitation,  and  calcined  when  heated 
in  a  jet  of  hydrogen,  becomes  red  hot  like  spongy  platinum,  and  remains 
incandescent. — Liebig^s  Jlnnalenj  Feb.  1852. 
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Pacific  Mail  Steamer  Golden  Gate. 

This  vessel  is  the  fastest  steamship  in  the  Pacific,  and  I  furnish  you 
with  her  log  for  the  round  trip  between  Panama  and  San  Francisco;  it 
will  be  seen  that  where  coal  is  from  $25  to  $40  per  ton^  very  great  speed 
cannot  be  afforded, 

JiOngth  on  deck,  ,  , 

Breadth  of  beam,      ..... 

Whole  depth  of  hold,     .  ... 

Depth  of  hold  for  tonnage,    .  . 

Tonnage,  .  .  .-  i 

Two  Oscillating  Engines. 

Diameter  of  cylinders,  .... 

Length  of  stroke,  .      •      . 

Diameter  of  paddle  wheels,  .  . 

Length  of  paddles,  .... 

Depth  of  paddles,     .  .  .  •  • 

Four  Iron  Tubular  Boilers. 

Whole  amount  of  fire  surface,        .  . 

Whole  amount  of  grate  surface, 

I  will  mention  here,  that  her  cut-ofi*  valve  is  a  double  beat  or  balance 
valve,  and  it  is  used  at  the  same  time  as  a  throttle,  being  connected  by 
a  rolling  joint  on  a  radius  bar;  the  said  bar  being  worked  by  a  cam  on 
the  shaft.  It  is  the  same  size  as  the  steam  valve,  (15  inches,)  and  it  will 
only  raise  three  inches,  which  is  sufficient  to  use  all  the  steam  we  can 
make. 

Since  she  has  been  on  this  coast  there  has  not,  at  any  time,  been  ks 

than  four  different  kinds  of  coal  in  her  bunkers,  and  almost  all  of  it  of  i 

very  inferior  quality;  some  of  it  having  been  exposed  on  the  beach  fo 

eighteen  months  or  two  ^ears;  and  at  other  times  she  has  taken  the  it- 

fuse  out  of  four  or  five  different  ships. 

Annexed  is  the  Steam  Lo^  ftoiSL  ^va^t^si^NSft,^  \&  ?«aama|  and  back 
to  San  Francisco. 


.  S65  feet 

• 

40 

U 

.     20 

t< 

• 

22 

a 

.    2030  tons. 

• 

7feet  1  inch. 

9 

M 

• 

31 

u 

.     12 

u 

• 

2 

u 

1205S 

square 

feet. 

367 

M 

a 

Th«  Padfic  Mail  Steamer  Golden  Gate. 


i !     I.-  I       llli-  '^  i  1 


.tS^-^c^-^l^'S 


I  knot. 


HS«n"°'MSSSSH£^ 


ii 


)  Ptam  Btm  Fnadtee  (e  Puaaa.  |         Pot-Hmm  m^^Tiawawn^  \ 


114 


For  the  Journal  of  the  Fr&nklin  Institute. 

List  of  the  Engineer  Corps  of  the  U.  S.  JS'avy. 


Chief  Engineers, 

Second  Assistants, 

T.  A.  Shock, 

Charles  H.  Haswell, 

Charles  W.Geddes, 

Wm.  J.  Lamdin, 

William  P.  Williamson, 

John  W.  Parks, 

Charles  H.  Loring, 

William  8«well,  Jr., 

Nathaniel  Patterson, 

William  8.  Stamm, 

William  W.  W.  Wood, 

Robert  H.  Long, 

H.  S.  Barker, 

Henry  Hunt, 

Alban  Stimers, 

S.  H.  Houston, 

Daniel  B.  Martin, 

Thomas  A.  Stephens, 

Cy.  W«  Le<e, 

Joshua  Follansbee, 

John  Farm, 

8.  E.  McElroy, 

Benjamin  F.  Isherwood, 

F.  C.  Dade, 

G.  F.  Barton,' 

Jesse  Gay, 

Geo.  T.  W.  Logan, 

Oscar  Davids, 

Samuel  Archbold, 

E.  S.  DeLuce, 

Alexander  Henderson, 

George  Sewell. 

Harman  Newell, 

T.  B.  C.  Stump, 

Montgomery  Fletcher, 

C.  H.  Mannson, 

First  Assistants, 

George  Gideon, 

C.  T.  Parke, 

Nailor  C .  Davis, 

Edward  Fithian, 

Virginus  Freeman, 

Wm.  Everett,* 

Wm.  C.  Wheeler, 

George  E.  DeLuce, 

Wm.  H.  Shock,* 

D.  B.  Macomb, 

8.  D.  Hibbert 

James  W.  King,* 

Eli  Crosby, 

J.  R.  Poroeroy, 

Michael  Quin, 

Andrew  Lawton, 

P.  H.  Taylor, 

Geo.  F.  Hebard, 

Wm.  H.  King, 

George  Johnson, 

Wm.  K.  Hall, 

Richard  C.  Potts, 

M.  Kellog, 

John  P.  Whipple, 

J.  C.  E.  Lawrence, 

J.  C.  Hull, 

Elbridge  Lawton, 

J.  M.  Maury, 

J.  C.  MitcheU, 

Henry  Mason, 

James  M.  Adams, 

Wm.  Gorton, 

James  G.  Young, 

Simon  B.  Knox, 

H.  Fauth, 

John  Alexander, 

Amos  Broadnix, 

E.  Robie, 

Jesse  8.  Rutherford, 

Wm.  A  Latimer, 

H.  Haines, 

Robert  Danby, 

Jackson  R.  Hatcher, 

H.  C.  Jewell, 

Wm.  Holland, 

James  M.  Hobby, 

Wm.  B.  Brooks, 

Benjamin  F.  Garvin, 

Daniel  T.  Mapes, 

Samuel  C.  Sherry, 

E.  A.  Whipple, 

James  H.  Warner, 

L.  Arnold, 

Theodore  Zeller, 

Washington  H.  Nones, 

L.  A.  Williamson, 

Thomas  Kilpatrick, 

William  H.  Rutherford, 

H.  W.  Spooner, 

Henry  H.  Steward, 

G.  E.  Shock, 

Third  Assistants. 

J.  D.  Meroer, 

*  Passed  as  Chief  Engineers 

Geo.  W.  Alexander, 

J.  M.  Freeman. 

but  not  yet  Commissioned. 

Thomas  A.  Jackson, 

Chief  Enginee 

rs,            .            •            • 

11 

First  Asaistan 

ts,      .             •            .^            • 

80 

Second  Assist 

ants, 

32 

Third  Assistai 

Its,    . 

88 

Total, 

101 

For  the  Journal  of  the  Franklin  Inatitute. 

7%e  ColUns  Steamships, 

In  a  recent  number  of  the  Journal^  I  had  occasion,  in  replyiu  foift 
article  by  BrUannicuSj  (published  in  the  London  BuUder^  Oct.,  l&l|)to 
deny  that  the  engines,  boilers,  &c.,  of  the  Collins  steamers  were  in  iqr 
way  designed  by  English  Engineers,  and  that  whatever  merit  flievwi^ 
iiare,  it  was  our  own.  The  attention  of  Mr.  James  Brovniy  Frendtttif 
the  CoUina  Line,  havmg  beeu  ^lt^^tl  Vo  ^^  ^s&d^  VKfon  dliuled  to^ii 
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iddressed  a  note  to  Messrs.  Stillman,  Allen  &  Co.,  of  the  Novelty  Works, 
New  York,  on  the  subject,  and  received  the  following  reply: — 

^'James  Brown,  Esq. — Dear  Sir:  We  enclose  the  piece  cut  from  Galig- 
wnPs  Messenger,  It  is  quoted  from  the  London  Bvilderj  and  it  is  strange, 
indeed,  that  misrepresentations  so  utterly  without  any  foundation,  shoidd 
Snd  a  place  in  any  journal  of  any  respectability. 

*^The  writer  states,  as  *from  undoubted  authority^  and  as  regards  some 
particulars  from  his  oum  knowledge,^  thai  Hhe  contractors  of  the  American 
line  obtained  permission  from  the  proprietors  of  the  Cunard  Line^  to  take 
mouldings  or  castings  of  ever y  party  even  to  the  minutest  particular  j  of  the 
mgines  constructed  by  JVapier^  of  Glasgow j  on  board  the  largest  of  their 
vessels.^ 

**li  does  not  seem  to  have  occurred  to  the  author  of  this  remarkable  as- 
sertion, whether  it  was  very  probable  that  the  proprietors  of  the  Cunard 
Line  would  feel  disposed  to  render  any  such  aid  to  a  rival  company,  nor 
does  he  explain  by  what  mechanical  process,  the  ignorant  Yankees  were 
able  4o  take  mouldings  or  castings  of  every  part,  even  to  the  minutest 
details  of  engines'  on  board  of  a  vessel. 

"How  utterly  without  foundation  this  assertion  is,  any  may  see,  who  will 
barely  look  at  the  two  sets  of  engines;  even  a  casual  glance  is  enough  to 
show  their  utter  dissimilarity  throughout,  in  plan,  and  in  detail;  not  one 
piece  of  one  is  like  one  piece  of  the  other;  on  this  point,  the  engines 
speak  for  themselves.  They  differ  about  as  much  as  two  sets  of  side 
lever  engines  can  difler. 

"But  according  to  this  writer,  the  possession  of  all  the  mouldings  or  cast* 
ings  was  not  enough,  and,  therefore,  (he  goes  on  to  say,)  ^in  order  that 
nothing  might  be  wanting  to  make  the  engines  equal  to  those  in  the 
Canard  steamers,  the  contractors  imported  men  from  the  manufactories  on 
the  Clyde,  for  the  purpose  of  making  engines  in  New  York.' 

'^A  few  facts  will  show  the  grossness  of  this  misrepresentation,  and  ex- 
hibit the  purely  American  character  of  the  engines  we  built  for  your 
company. 

**0f  the  proprietors  of  our  concern,  every  one  is  a  native  of  the  United 
States,  and  acquired  here  whatever  mechanical  skill  or  knowledge  he 
possesses. 

**Of  our  foremen,  every  man  (with  one  exception)  was  bom  in  the  United 
States,  learned  his  trade  in  this  country,  and  whatever  they  have  done, 
in  connexion  with  marine  engines,  has  been  at  our  works.  The  one  ex- 
ception referred  to  has  been  employed  at  our  works  for  the  last  19  years, 
and  never  did  any  work  for  marine  engines  in  any  other  place. 

'^The  draftsmen  who  made  the  drawings  are  our  pupils,  and  acquired 
•11  the  knowledge  and  experience  they  have  in  connexion  with  steam  en- 

S'oeSy  in  our  drawing  room.  The  men  who  superintended  the  setting  of 
e  engmes  are  also  natives  of  the  United  States,  were  once  our  appren- 
tices, and  acquired  at  our  works  whatever  skill  and  experience  they  have. 
*^No  man  was  ever  imported  from  the  manufactories  of  the  Clyde,  or^ 
fiom  any  other  quarter,  with  reference  to  these  engines,  and  neither  in 
tte  prqNuation  of  the  plans^  nor  in  the  construction  of  the  work,  did  we 
crer  receive  any  assifitance,  direct  or  indirect,  from  anv  e&i(gLtkft.^t  o'cl^^ 
banks  of  the  Oyde,  or  Aom  any  other  part  of  Greal  Bnta^ix* 
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"In  short,  the  engines  were  made  of  American  iron,  forged,  or  melted 
with  American  coal;  they  were  planned  by  American  heads,  and  put  to- 
gether by  American  hands.  In  plan,  and  many  important  features,  they 
difler,  not  merely  from  the  Cunard  engines,  but  also  from  any  ever  built 
on  the  other  side  of  the  Atlantic,  and  we  are  happy  to  find  that  their 
excellence  is  so  far  acknowledged,  as  to  render  our  English  friends  anxioiii 
to  claim  the  credit  of  having  produced  them.       Respectfully,  yours, 

Stillman,  Allen  &  Co. 
''Jfoveliy  Iron  Works,  jXew  York,  Dec.  23,  1851." 


On  an  Improved  Boiler  Jor  Marine  Engines.    By  Mr.  Andrew  Lamb,  of 

Southampton.'*' 

The  Peninsular  and  Oriental  steamship  Ripon  is  an  iron  vessel,  of  1610 
tons  burthen,  and  has  two  oscillating  engines,  of  450  nominal  horse  povrer. 
She  was  built  by  .Messrs.  Wigram,  in  1846,  and  was  supplied  with  her 
machinery  by  Miller,  llavenhill  &  Co.,  of  London,  since  which  time  she 
has  been  almost  constantly  running  for  the  conveyance  of  the  Indian  Alail 
from  Southampton  to  Alexandria. 

Her  average  speed  for  the  whole  of  this  lime  has  been  9*1  knots  per 
hour.  The  boilers  fitted  to  her  by  Messrs.  Miller  were  of  the  ordinary 
tubular  construction.  They  were  in  six  pieces,  had  twelve  furnaces,  and 
744  iron  tubes,  3;^  inches  outside  diameter,  6  feet  6  inches  long.  The 
total  fire-bar  surface  was  212  square  feet,  and  the  heating  surface  in  tubes 
3798  square  feet,  reckoning  the  whole  of  the  inside  surface  of  the  tubes 
as  effective. 

The  sectional  area  through  tubes  equals  36 J  square  feet;  ditto  through 
ferules,  28  square  feet.  These  boilers  were  loaded  to  10  lbs.  on  the  square 
inch,  but  in  consequence  of  being  deficient  in  steam,  the  actual  pressure 
attained  at  sea  very  seldom  exceeded  4  to  6  lbs.  when  full  steam  was 
admitted  to  the  cylinders;  of  course,  the  engineers  found  it  to  their  ad- 
vantage to  keep  it  up  to  its  full  pressure  by  working  the  expansion  appa- 
ratus.    This  deficiency  of  steam  was  found  to  be  an  increasing  evil,  the 
cause  for  which  may  be  satisfactorily  explained  by  a  little  consideration 
of  the  modus  operandi  of  the  sea-going  tubular  boiler.  \Mien  commencing 
running  with  the  boilers  new,  for  a  short  period,  dependent  on  the  spe- 
cies of  coal  consumed,  the  tubular  boiler  offers  its  greatest  advantage, 
and  is,  in  fact,  when  properly  constructed,  as  good  an  apparatus  for  eva- 
porating water  as  can  be  imagined  applicable  to  marine  purposes.    The 
tubes  give  an  immense  amount  of  heating  surface,  and  in  small  compass, 
and  from  their  form  are  capable  of  resisting  ^reat  pressure,  but  after  three 
or  four  days'  steaming,  these  advantages  diminish.     The  tubes  have  as 
accumulation  of  soot  and  light  ashes  inside  them,  which,  by  reducing 
their  sectional  area,  sometimes  from  50  to  75  per  cent,  dimuishes  tk 
draft  through  the  furnaces  in  the  same  proportion,  and  also  reduces 
the  effective  heating  surface  to  the  same  serious  extent.   This  accomila- 
tion  depends  in  quantity  very  much  upon  the  coal.  On  one  occaaioD  ^ 
author  was  present  in  a  vesacX  V\\Vi  volWax  VM^Uera^  burning  Scotch  coaly 
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and  thej  actually  came  to  a  dead  stand,  ailer  only  sixty  hours'  steaming, 
the  tubes  being  nearly  choked  up,  and  requiring  to  be  swept.  When 
tubular  boilers  have  made  a  few  voyages  at  sea,  the  outside  of  the  tubes 
becomes  encrusted  with  saline  matter,  which  gradually  accumulates  upon 
them,  chiefly  upon  their  bottom  sides,  and  which  hitherto  it  has  been 
found  impossible  to  remove  by  any  other  means  than  scaling  them  me- 
chanically. The  situation  of  the  tubes  (row  over  row)  prevents  this  being 
accomplished,  excepting  upon  the  upper  tiers,  and  the  consequences  are, 
that  the  tubes  become  coated  with  a  crust  ^  or  §ths  of  an  inch  thick,  and 
the  tube-plates  also,  which  from  its  non-conducting  nature  greatly  retards 
the  transmission  of  the  heat  through  jt,  and  the  tube  plates  becoming  hot, 
crack  and  blister,  and  deteriorate  very  rapidly. 

For  the  boiler  to  be  described  in  the  present  paper,  invented  and  pa- 
tented by  the  author  in  conjunction  with  Mr.  Summers,  the  following 
advantages  are  claimed  over  its  tubular  competitor: — 

1st,  That,  while  it  possesses  an  equal  amount  of  heating  surface  in  the 
same  space  as  tubular  boilers,  it  is  free  from  the  evil  of  choking  with 
inside  deposits  of  soot  and  ashes,  because  the  flues  being  in  one  sheet 
for  their  whole  depth,  the  deposit  falls  into  the  bottom  of  the  flues,  and 
is  swept  by  the  draft  through  into  the  up-take,  and  thence  into  the 
chimney. 

The  flues  are  flat  rectangular  chambers,  6  feet  9  inches  long,  and  3  feet 
3  inches  high,  open  at  each  end,  where  they  are  fixed  to  the  boiler. 
There  are  seven  of  these  flues  to  each  fire  grate;  the  smoke  spaces  are  If 
inches  wide,  and  the  water  spaces  2f  inches.  The  sides  of  the  flues  are 
l-inch  thick,  and  they  are  supported  by  stays,  fixed  inside  the  flues. 
From  this  circumstance  of  there  being  no  stays  or  other  projections  in  the 
WBter  spaces,  an  important  advantage  is  gained — that  no  nucleus  is  ofi*er- 
ed  round  which  the  scale  can  collect,  and  no  impediment  to  interfere 
with  the  complete  and  rapid  cleansing  of  the  water  spaces  from  scale  by 
means  of  the  ordinary  scrapers. 

In  another  arrangement  of  these  boilers,  adapted  for  large  screw  steam- 
ers, and  also  for  war  steamers,  the  flues  are  placed  alongside  the  furnaces 
and  at  the  same  level,  instead  of  over  the  furnaces,  as  in  the  engravings, 
which  arrangement  protects  the  boilers  from  shot,  by  keeping  them  below 
the  water  line. 

In  these  improved  boilers,  the  same  amount  of  heating  surface  can  be 
obtained  in  the  same  capacity  of  boiler  as  with  tubes;  the  only  difierence 
is,  that  if  the  tubes  are  ^^gths  of  an  inch  thick,  they  will  of  course  be 
rather  lighter  than  ^-inch  plates;  but  this  difierence,  as  compared  with 
the  gross  weight,  is  so  small  as  to  be  unimportant.  In  the  event  of  any 
iGCident  to  any  of  the  flues,  they  may  be  taken  out,  separately  or  collec- 
irdy,  to  be  repaired  or  replaced  with  new  ones;  but  from  the  facility 
irith  which  they  can  be  kept  clean,  they  ought,  as  in  the  old-fashioned 
lae  boilers,  to  wear  out  the  shell;  the  length  of  time  being  remarkable 
bat  a  thin  plate  will  last,  if  kept  clean,  and  never  overheated. 

The  last  boilers  of  this  construction  examined  by  the  author  were  those 
if  the  TttgWj  280  horse  power,  and  in  those  boilers,  after  six  days'  steam- 
Dgf  the  deposit  was  only  three  inches  deep  in  the  bottom  of  each  flue; 
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and  the  total  depth  of  the  flues  being  3  feet  8  inches,  it  follows  that  she 
had  only  thus  lost  about  6  per  cent,  of  sectional  area. 

2d,  That  the  improved  flues,  from  having  no  projection  either  of  rivet 
heads  or  stays  in  the  water  spaces,  offer  no  obstructions  whatever  to  the 
scaling  tool,  and  are  as  easily  kept  clean  as  any  part  of  any  boiler  can 
l)ossibly  be,  thereby  entirely  removing  the  evil  of  a  loss  of  heat  throuoh 
non-conducting  deposits,  and  very  much  increasing  the  durability  of  the 
boiler. 

3d,  That  the  water  spaces  between  the  flues  being  comparatively  large, 
and  the  sides  of  the  flues  perfectly  vertical,  the  circulation  of  water  in  the 
boiler  must  necessarily  be  much  more  perfect  than  amongst  a  number  of 
tubes,  (amounting  sometimes  to  thousands,)  where  the  water  has  to  wend 
its  way  in  and  out  in  curved  lines.  This  greater  perfection  of  circulation, 
the  author  thinks,  must  add  greatly  to  the  cHectiveness  of  the  heating 
surface  in  the  improved  flues. 

It  must  be  here  mentioned,  that  these  advantages  do  not  now  rest  upon 
theory  only,  and  that  they  have  been  fully  realized  by  experience. 

The  first  boilers  fitted  with  these  flues  were  those  in  the  Pacha^  in  Oc- 
tober, 1849,  similar  to  those  shown  in  the  engravings,  and  up  to  the  time 
of  her  unfortunate  loss,  these  boilers  gave  entire  satisfaction.  Then  fol- 
lowed a  small  boat,  in  Januar)',  1850,  and  the  Tagus^  in  August,  1850, 
since  which  their  success  has  been  rapid,  as  a  proof  of  which,  numerous 
vessels  of  diflerent  companies  are  being  and  have  been  fitted  with  them. 
The  Tagus  has  now  the  oldest  of  the  boilers,  and  there  is  in  no  part  of 
them  any  signs  of  deterioration  whatever;  in  fart,  they  are  in  every  way 
perfect.  There  has  never  been  any  leakage,  and  the  consumption  of  fuel 
is  less  than  with  her  former  tubular  boilers. 

The  improved  boilers  now  fitted  to  the  Ripan  were  manufactured  bv 
Messrs.  Summers,  Day,  and  Baldock,  of  Southampton,  and  are  in  four 
parts,  the  boilers  being  placed  in  the  wings,  two  forward  of  the  engines, 
and  two  afl;  the  stoke-holes  are  thus  in  midships. 

The  space  occupied  by  these  new  boilers  is  the  same  as  the  old  ones, 
the  arrangement  mentioned  having  economized  as  much  room  as  the  in- 
creased size  of  boilers  required,  so  that  the  same  quantity  of  coal  is  car- 
ried in  the  same  space  as  before.  The  new  boilers  have  16  furnaces  and 
246  square  feet  of  fire-bar  surface;  112  flues,  3  feet  9  inches  deep  X  6 
feet  3  inches  long,  being  5440  square  feet  of  heating  surface,  reckoning 
tht;  whole  inside  surface  (as  in  tubes);  the  sectional  area  through  the  floes, 
deducting  the  stays,  ■■  54  square  feet. 

This  large  sectional  area  can  be  diminished  at  pleasure  by  a  grating 
damper,  which  is  hung  at  the  front  end  of  the  flues,  and  extends  about 
10  or  12  inches  down  them,  and  which  is  worked  by  handles  placed  out- 
side the  boiler,  and  between  the  hinges  of  the  rmoke-box  doors.  The 
engineer  can  thus  regulate  the  intensity  of  his  draft  at  pleasure,  accordiDg 
to  the  variety  of  the  coal  in  use,  &c.,  &c. 

The  new  boilers  of  the  Ripon  are  loaded  to  13  lbs.  per  square  inch;  tie 

flues  being  strongly  stayed  inside,  would  of  course  resist  a  far  higher  pre^ 

sure  with  perfect  safety;  in  fact,  if  required,  they  might  easily  be  wiB- 

cienily  stayed  to  resist  sle^m  of  any  pressure. 

The  Ripony  at  the  8ame\\m^V\i^V^^\ia^«^^^^'ikVRx«d^hadhcrcom- 
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on  radial  paddle  wheels  replaced  by  feathering  ones,  which  consequently 
Ided  much  to  the  speed  of  the  vessel. 

The  best  speed  of  the  engines  of  the  Ripon^  with  the  old  arrangement, 
as  about  15  revolutions  per  minute,  and  that  of  the  vessel  about  10 
Qots  per  hour,  when  quite  light. 

On  the  trial  at  the  measured  mile,  December,  1851,  the  vessel  was 
rawing  16  feet  3  inches  forward,  and  16  feet  7  inches  aft;  she  had  all 
er  coal  (422  tons)  on  board,  her  water,  and  some  cargo,  and  consequently 
as  pretty  deep  loaded.  The  speed  of  the  engines  was  19^  revolutions 
er  minute,  and  of  the  vessel  11*3  knots  per  hour.  Had  she  been  light, 
s  in  the  former  trial,  she  would  have  probably  gone  over  12  knots.  It 
ppears,  therefore,  that  the  improvement  in  speed  may  be  fairly  stated  as 
wo  knots  per  hour.  The  cylinders  of  the  engines  are  76  inches  diameter 
<  7  feet  stroke.  Their  nominal  fcorse  power  formerly,  at  15  revolutions, 
rould  be  404,  and  at  19^  revolutions,  526  horse  power;  so  that  the  new 
toilers  have  given  122  horse  power  more  steam,  of  an  increased  pressure 
f  3  lbs.  per  square  inch,  than  the  old  ones.  As  the  Ripon  is  now  making 
ler  first  voyage  with  the  new  boilers,  the  author  cannot  speak  with  any 
ertainty  about  her  consumption,  but  will  give  some  details  of  the  Pen- 
Qsular  and  Oriental  steam  ship,  Bentinckj  which  has  made  one  voyage 
0  Alexandria  and  back,  with  these  improved  boilers  and  feathering 
vheels. 

The  Beniifick  is  a  wooden  vessel,  built  by  Wilson,  of  Liverpool,  in 
.844,  and  has  side  lever  engines,  by  Fawcett  and  Preston.  She  is  2020 
ons  burthen,  and  her  engines  are  520  nominal  horse  power;  her  origi- 
lal  boilers  were  of  the  old  flue  construction,  and  were  loaded  to  6  lbs. 
)er  inch  pressure;  her  average  speed  at  sea  was  9  knots  per  hour,  and  her 
engines  about  14  revolutions  per  minute. 

The  speed  of  the  BerUinck  is  now  over  11  knots  per  hour.  The  former 
^nsumption  was  about  37  cwt.  per  hour;  the  present  consumption  ave- 
■ages  about  38  cwt.  per  hour. 

It  must  be  noticed  that  the  Peninsular  and  Oriental  Company  had  tubu- 
lar boilers,  with  brass  tubes,  made  for  this  vessel  by  Messrs.  Bury,  Curtis, 
ftod  Kennedy,  and  that  they  were  brought  to  Southampton,  and  placed  in 
the  PoUingerj  a  sister  shif)  of  the  RLpon^  and  of  450  nominal  horse  power, 
with  common  paddle  wheels;  these  boilers  are  of  exactly  the  same  size  as 
the  patent  boilers  made  for  the  BerUinck^  and  they  are  both  loaded  to  the 
same  pressure,  vis:  12  lbs.  per  square  inch;  they  have  each  made  a  pas- 
sage to  Alexandria  and  back,  and,  contrary  to  all  expectation,  the  Ben^ 
tincky  although  her  engines  are  70  horse  power  nominal  more  than  the 
Poitinger^  and  are  working  up  to  103  horse  power  more,  has  consumed 
128  tons  less  coal  than  the  Poitinger^  and  performed  the  same  distance 
in  68^  hours  less  time.  This  result  of  diminished  consumption  is  unde- 
niably a  fair  triumph  for  the  improved  boiler;  as  for  the  improved 
speed  of  the  vessel,  it  must  share  the  honors  with  the  feathering  paddle 
wheel;  the  Bentinck  has  made  the  fastest  passage  on  record  between  the 
ports  mentioned. 

In  conclusion,  the  author  can  only  say,  that  he  believes  the  improved 
boiler,  described  in  the  present  paper,  will  become  the  marine  boilec 
generally  adopted;  as  its  merits  are  evident,  and  ito  cos^.  i&  usA.  ^gt^.'^Xsx 
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than  tubular  boilers;  while  its  durability  will,  he  tbinks,  be  Tery  muA 
greater.  He  will  be  happy  to  show  these  boilers  to  any  of  the  member! 
of  the  institution  who  may  have  an  opportunity  of  seeing  those  that  may 
be  in  port,  or  at  Mr.  Summers'  works  at  Southampton,  where  there  an; 
now  five  sets  in  course  of  construclioti.  It  may  be  ndiled,  that  the  Ecrev 
steam  ship  Glasgow,  by  Messrs.  Todd  and  McGregor,  which  has  lalely 
made  the  fastest  run  across  the  Atlantic  of  any  screw  steamer,  is  Etleij 
with  these  improved  boilers;  Messrs.  Todd  and  McGregor  have  made  a 
considerable  number  of  tbem,  and  they  are  also  being  mannfactured  by 
several  others.  It  is  intended  also  to  adopt  these  boilersinlbe/A'mdsyai, 
now  building  for  the  Peninsular  and  Oriental  Company,  of  upwards  of 
3000  tons  burthen,  to  be  propelled  by  oscillating  engines  of  1200  horse 
power. 

Fig,  1,  rig.  5.  Fig.  3. 


The  details  of  construction  of  the  ilues  are  shown  in  figs.  1,  3,  and  3; 
fig.  1  is  a  transverse  section,  fig.  2  a  plan,  and  fig.  3  a  longitudinal  sec- 
tion of  a  portion  of  the  flues  shown  on  an  enlarged  scale.  Tliey  are  con- 
structed of  two  flat  side  plates,  ^-inch  thick,  tlaQched  outwards  at  each 
end,  to  meet  the  plates  of  the  adjoining  flues;  the  top  and  bottom  of  eath 
flue  is  formed  by  the  curved  connecting  piece,  which  ia  riveted  to  each 
side  plate,  and  flanched  outwards  at  the  ends.  The  stsys  or  studs  are  1| 
inch  diameter,  and  are  riveted  at  each  end  through  the  aide  plates.  The 
rivets  connecting  the  plates  together,  and  the  stays,  are  all  put  bto  their 
boles  simultaneously,  and  riveted  cold  by  machinery.  ThcK  rivets  have 
countersunk  heads  and  points,  and  when  placed  id  their  holes  in  the 
plates,  a  steel  bar  is  inserted,  which  fills  up  the  space  between  the  heads 
of  the  two  rows  of  rivets,  and  acts  as  a  bolster  to  the  riTeting  tool.  Bj 
this  means,  one  stroke  of  the  machine  closes  two  rivets  at  once,  asd  ic 
the  most  efficient  manner.  The  flues  are  afterwards  riveted  together  vith 
covering  strips,  at  their  ends,  and  they  are  inserted  into  the  boiler  isxt 
of  seven  or  eight,  according  to  the  size  of  the  furnace. 

Any  one  of  the  flues  cdS  be  readily  extracted  from  the  othert,  if  nen*- 
nij,  by  cutting  awa^  \\te  \wq  tows  oC  rivets  at  each  end,  nd  drawiB{  it 
out  tiiroDgh  the  front  nno\Eft-'^o\&QQn.   '^KVCfHTtnnt'vhiditfccytvt    i 
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liad  of  thfe  durability  of  the  flues  has,  however,  satisfied  those  who  have 
employed  them,  that  uoless  gross  negligence  of  the  engineer  should 
(through  want  of  water)  allow  them  to  get  red  hot,  the  flues  will  in  all 
eases  outlive  the  shells  in  which  they  are  inserted.  Drawings  of  the 
boilers  will  be  found  in  the  ArHzan  for  December,  1850. — Proc  Inst. 
vMkA.  Eng. 

The  improved  steam  boiler  of  Lamb  and  Sumner  has  been  secured  by 

etent  in  this  country,  and  is  being  used  by  the  Navy  Department  oa 
ard  the  steamers  Princeton  and  Mleglunty. 


Engraved  Phob^aplis — BolUerU   P<^er   Cutting  Machine — Colt's  Re- 
voluer.*' 

It  is  now  some  time  since  we  threw  out  an  idea  as  to  the  praspective 
advantages  of  bringing  the  photographic  process  into  more  immediate 
connexion  with  the  engraver's  art,  and  pointed  to  the  more  than  probable 
chance  of  fitting  it  for  the  part  of  the  engraver's  draftsman,  in  actually 
pencilling  out  the  lines  for  the  wood  graver,  the  etching  needle,  or  the 
burin.  Conadered  in  relation  to  engraving  directly  through  the  photo- 
graphs themselves  on  copper  plates,  for  the  purpose  of  producing  large 
plate  engravings,  such  as  are  to  be  found  interspersed  throughout  our 
own  pages,  we  have,  so  far,  seen  no  reason  for  a  change  of  opinion  upon 
the  practical  difficulties  surrounding  (he  project.  We  have,  however, 
more  especially  contemplated  its  fitness  for  the  smallerand  otherwise  more 
manageable  work  of  the  wood-engraver;  and  we  can  now  point  to  the 
engraving  which  illustrates  this  article,  as  being  a  further  illustration  nf 
the  sotindnesa  of  our  earlier  views. 


[Engimvcd  from  a  Collodioii  Film  truuGsrrw]  to  the  wood.] 

We  nay  be  wtode,  and  we  are  ready  and  willing  to  be  set  right  if  we 

are  so,  but  we  believe  the  annexed  engtaving  of  <*M.  Bottier's  Paper 

•Catdng  Machine"  to  be  the  Grrt  published  example  of  this  branch  of  the 

MOUNi^  of  the  atdier.    We  beliere  it  to  be  ttte  fint  etif^^\a%N)^\t^V 

•Anai  the  Lvaim  Pnetkal  Modui^i  Jwmul,  1lh],\%W. 

F«(.  xnr.— n/M  &■/».— uro.  s.— AvBvrr,  iws.  ^^^ 
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has  been  produced  afler  the  ^'pencillings  of  light"  Our  first  theoretic^ 
notion,  seeing  the  then  apparent  impossibility  of  engraving  an  actual  da- 
guerreotype plate,  was  to  take  the  photographic  picture  on  tissue  paper, 
and  lay  this  down  on  the  plate  or  wood  block,  and  engrave  the  design 
through  it.  Then  we  hit  upon  the  plan  of  silverizing  the  wood  block, 
placing  it  in  the  camera  for  the  ima^e,  and  finally  engraving  it  direct. 
This  project  has  not  yet  been  realizea,  although  the  recent  discovery  of 
albumenized  and  collodionized  glass  has  brought  us  within  one  stage  of 
its  accomplishment.  At  our  suggestion,  Mr.  Urie,  the  artist  to  whom  has 
been  intrusted  the  execution  of  tibe  whole  of  the  wood  engravings  given 
in  this  Joumalj  turned  his  attention  to  these  views  of  the  subject.  After 
long  and  careful  experiments,  he  seized  upon  the  collodion  system  as  best 
suited  for  his  purpose,  and  his  success  with  it  is  best  evidenced  in  the 
perspective  figure  of  the  machine  to  which  we  have  already  referred. 

After  obtaining  the  picture  upon  the  collodion  coating  in  the  usual  man- 
ner, he  detaches  the  thin  collodion  film  from  its  glass  base,  and  lays  it  on 
the  prepared  wood  block,  just  as  we  had  previously  proposed  to  do  with 
the  paper  image.  The  engraver  then  engraves  through  the  film,  as  if 
he  were  treating  an  actual  drawing  upon  the  wood  surface. 

It  is  obvious  that  the  whole  process,  more  especially  the  transfer  of  the 
pictorial  film  from  its  original  foundation  to  the  block,  is  a  matter  involv- 
ing excessive  nicety  of  manipulation.  The  operator  proceeds  by  floating 
ofTthe  film  in  water,  by  placing  the  glass  plate  horizontally  therein,  ami 
with  the  picture  upwards,  assisting  the  dislodgment  of  the  film,  when 
necessary,  by  slight  mechanical  action.  Then,  the  wood  block  having 
its  surface  previously  prepared  with  white  of  egg  and  lamp-black — ^the 
darkening  being  necessary  to  throw  out  the  picture  from  its  translucent 
ground — the  film  is  carefully  laid  upon  the  block;  the  white  of  egg  having 
sufficient  adhesive  power  to  hold  it  firmly  down.  At  first,  the  very  ob- 
vious difficulty  of  the  peeling  off,  or  disintegration  of  the  film,  opposed 
the  efforts  of  the  engraver  in  his  subsequent  treatment  of  the  block;  hut 
the  brittleness  has  been  overcome  by  a  slight  wash  of  varnish.! 

Engravings  produced  in  this  way  are  light  drawn  pictures  indeed.  In 
his  execution  of  them,  the  engraver  is  freed  from  the  mannerisms  or  im- 
perfections of  the  artist  or  mechanical  draftsman,  escaping,  on  the  one 
hand,  the  dangers  of  the  lack  of  "life,"  or  the  missing  of  expression;  and, 
on  the  other,  avoiding  all  inconvenience  from  chance,  error,  or  neglect 

We  are  now  more  than  ever  inclined  to  think  that  the  time  is  ap- 
proaching when  the  engraver  may  produce  his  own  "sun  pictures''  of  all 
external  views  of  existing  objects,  directly  on  his  blocks — reducing  or 
enlarging  his  scale  with  all  imaginable  facility  and  accuracy.  "What  ve 
have  shown  is  a  great  step  towards  this  ena— <)f  Us  powers  of  UMi 
rendering,  our  readers  may  satisfy  themselves,  by  consulting  Le  Gm 
Industrid^  for  a  comparison  of  our  reduced  figure,  with  M.  Bottier's  txagr 
nal  drawing. 

In  the  interval  of  writing  and  printing  the  present  paper,  Mr.  Urie  to 
succeeded  in  making  dayljght  his  "dra&man"  on  the  wood.  The  littk 
figure  of  Colt's  "revolver,'' or  "repeatbg  pistol,"  gi^cn  beIow,hubecB 
reduced  directly  on  &«  ^fsod^m  thftcamera^firom  a  larger  aketeh  of  CoL 
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Colt's.  The  history  of  the  operator's  course  of  procedure  may  be  sum- 
med up  in  few  words.  He  first  tried  a  coating  of  ordinary  printer's  ink 
for  the  blackened  coating  of  the  wood,  varnishing  this  over  with  white 
wax,  which  was  finally  covered  with  the  collodion  film.  This  was  a 
failure,  from  the  mingline  of  the  collodion  with  the  wax,  and  the  camera 
produced  an  image  which  shortly  left  a  mere  white  ground.  The  diffi- 
culty now  was,  how  to  procure  a  good  intermediate  varnish,  and  mastic, 
shellac,  and  copal,  were  all  successively  tried  and  laid  aside.  Then,  in 
retracing  the  process,  the  printers'  ink  was  discarded,  and  a  mixture  of 
lamp-black  and  white  of  egg  substituted  as  the  ground,  with  a  naphtha 
solution  of  ^utta  percha  as  a  varnish  beneath  the  collodion. 

But  the  best  results  have  been  obtained  by  drying  on  a  coating 
of  lampblack  and  white  of  egg,  and  varnishing  this  over  with  a  coat 
of  pure  white  of  egg  alone  before  laying  on  the  collodion.  The  accom- 
panying sketch  of  the  pistol  was  so  produced.  After  collodionizing  the 
wood,  it  is  dipped  into  nitrate  of  silver,  and  placed  at  once  in  the  camera, 


[Engraved  from  a  Collodion  Photograph  taken  directly  on  the  wood.] 

the  picture  being  subsequently  developed  bv  dipping  in  sulphate  of  iron 
and  nitric  acid,  washed  in  pure  water,  and  finally  fixed  with  hypo-sul- 
phite of  soda,  just  as  in  the  process  given  by  our  correspondent,  "H.  R." 
at  page  209  of  our  4th  volume.  To  preserve  the  picture,  a  final  coat  of 
mastic  varnish  is  laid  on. 


Translated  for  the  Journal  of  the  Franklin  Institute. 

JVbfe  on  the  Crystals  contained  in  Glass.    By  M.  Leydolt,  of  Vienna. 

I  have  been  for  some  time  employing  myself  in  the  cr}'8taUographic 
study  of  the  silicates;  and  in  this  way  have  been  led  to  submit  Uieib  to 
the  action  of  fluorhydric  acid,  for  the  purpose,  especially,  of  distinguish- 
ing the  constituent  parts  of  the  compound  minerals,  such  as  the  agates. 
The  crystallized  quartz  remaining  untouched,  forms  prominences  on  the 
plane  of  the  agate,  so  that  after  copying  this  demgn  in  relief,  by  means 
of  galvano-plastic  processes,  we  may  take  impressions,  which  are  true 
etchings,  and  which  give,  with  an  exactness  which  the  graver  could  never 
reach,  all  the  so  varied,  and  often  so  complicated  interior  conformation 
wof  the  agates. 

In  proceeding  in  the  same  way  with  glass,  I  was  astonished  to  see  that 
gla0  18  not  a  homogeneous  substance,  whatever  may  be  its  chemical 
eomposition;  all  the  glasses  which  I  have  been  able  to  procut^^^xiV^^ 
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greater  or  less  number  of  perfectly  distinct,  regular,  and  transparent  crjs- 
tals,  which  are  imbedded  in  the  amorphous  material;  to  make  them  visible, 
it  is  only  necessary  to  submit  a  slip  of  glass  to  the  action  of  hydrofluoric 
acid  gas,  mixed  wilh  vapors  of  water.  The  operation  is  stopped  the  mo- 
ment the  crystals  are  uncovered  by  the  dissolving  of  the  surrounding 
amorphous  part,  which  is  generally  more  soluble  than  they,  and  the 
figures  thus  obtained,  may  be  reproduced  by  the  galvano-plastic  pro- 
cesses. 

The  operation  presents  no  difficulty;  it  is  only  necessary  to  place  the 
slip  of  glass,  on  a  certain  inclination,  in  the  mixture  of  sulphuric  acid  and 
fluor  spar,  which  is  used  to  produce  the  fluorhydric  acid,  so  that  one  part 
of  the  slip  may  be  plunged  in  the  liquid,  and  the  other  be  without  it;  the 
crystals  then  become  visible  above  the  line  of  separation,  upon  that  face 
of  the  slip  which  is  turned  towards  the  liquid.  These  crystals  also  appear 
on  the  inner  surface  of  bottles  in  which  very"  weak  fluorhydric  acid  has 
been  kept,  but  they  are  then  accompanied  by  broken  lines  and  concentric 
circles  analogous  to  those  of  agate. 

These  crystals  may  be  followed  in  the  different  phases  of  their  forma- 
tion by  means  of  the  slags  of  smelting  furnaces,  and  I  have  in  this  way 
been  able  to  persuade  myself  that  their  number  and  their  deveiopmcBt 
di^pend  essentially  on  the  manner  of  annealing,  and  the  greater  or  less 
rapidity  of  cooling  of  the  mass. 

There  are  also  natural  crystals  perfectly  formed,  pure  and  transparent, 
which  present  the  same  defects  of  homogeneousness  as  glass,  when  they 
are  submitted  to  the  action  of  different  solvents.  This  is  a  new  subject 
of  study  with  which  I  am  at  the  present  time  employed. — CompUs  Ben- 
dus  de  VAcademie  des  Sciences^  {Paris,)  12ih  April,  1852. 
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J^'oie  an  the  Incrustations  in  Steam  Boilers.    By  M.  Delandre. 

With  well  or  spring  waters,  the  evaporation  produces  the  precipitation 
of  the  earthy  salts,  and  gives  rise  to  the  incrustations  which  become  so 
adherent  to  the  wall  of  the  boilers  and  the  tubes  that  they  cannot  be  d^ 
tached.  When  nevertheless  it  is  desirable  to  continue  to  use  the  boilers, 
a  less  quantity  of  steam  is  generated  with  a  greater  expense  of  fuel,  and 
often  the  metal  becomes  softened  in  the  parts  where  the  incrustati&ns  are 
the  thickest  and  nearest  the  fire,  thus  occasioning  cracks  and  finally  ex* 
plosions. 

To  obviate  the  destruction  and  dangers  in  the  use  of  steam,  caused  by 
the  incrustations,  the  aggregation  of  the  earthy  and  calcareous  salts  must 
be  prevented,  by  making  them  soluble  in  place  of  insoluble  as  they  were. 

Now  the  protochloride  of  tin,  under  the  influence  of  water,  is  converted 
into  an  insoluble  basic  subsalt,  and  a  soluble  acid  salt,  which  dissolns 
the  earthy  salts. 

Afler  having  undergone,  for  a  long  time,  great  annoyances  in  the  vat 

of  tubular  boilers,  in  spite  of  the  use  of  known  preservatives,  .1  hare  ht 

a  year  past  obtained  the  perfect  protection  of  these  generators  from  incniS' 

taiioDS,  by  placing  4  kWogt^mmt^  ^Wi^,"^  kjH  ^t^rsysbloride  of  tin  io  i 
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boiler  which  works  12  hours  every  day,  at  a  pressure  of  3  atmospheres, 
and  consumes  in  that  space  of  time  from  1500  to  1600  litres  (400  galls.) 
of  water,  and  is  only  emptied  and  refilled  once  a  week. 

For  steam  boilers  which  are  emptied  every  day,  and  are  of  great  power, 
the  consumption  of  the  protochloride  of  tin  should  be  calculated  at  1  kil. 
(2  lbs.)  per  cubic  metre  (35J  cub.  feet). 

My  tubes,  stop  cocks,  and  machines,  which  were  also  finally  covered 
with  incrustations,  have  been  kept  in  the  most  perfect  state  of  cleanli- 
ness.— Comptes  Rendus  de  PJicadenixe  des  ScienceSy  {de  Paris,)  29th  Marcfij 
1852. 


On  a  Continuous  Expansion  Steam  Engine,    By  Ma.  James  Samuei^  of 

London.* 

The  economy  of  working  steam  expansively  is  well  known,  but  tlie 
ipplication  of  the  expansion  principle  is  practicable  only  to  a  limited  ex- 
:eDt  in  most  forms  of  engine,  from  practical  difficulties  in  their  mode  of 
ivorking,  which  prevent  the  attainment  of  the  full  economy  of  which  the 
expansive  principle  is  capable. 

'ITie  greatest  useful  effect  is  obtained  from  the  steam,  when  it  is  allowed 
to  expand  in  the  cylinder  until  its  pressure  upon  the  piston  just  balances 
M  the  useless  resistances  of  the  friction  of  the  engine  itself,  and  the  re- 
sisting pressure  on  the  back  of  the  piston,  (whether  the  pressure  of  the 
atmosphere,  in  a  high  pressure  engine,  or  of  the  uncondensed  vapor,  in 
SI  condensing  engine,)  the  surplus  power  beyond  these  useless  resistances 
being  alone  available  for  the  purposes  to  which  the  engine  is  applied. 

But  in  driving  machinery,  so  great  a  uniformity  of  motion  is  essential, 
that  any  great  variation  in  the  moving  power  throughout  the  stroke  of 
the  engine  is  inadmissible,  as  the  fly-wheel  would  not  be  able  to  absorb 
enough  of  the  excess  of  power  to  equalize  the  velocity  sufficiently,  by 
giving  it  out  again  at  the  deficient  part  of  the  stroke;  consequently,  though 
two  engines  are  often  employed  working  at  right  angles  to  each  other,  for 
the  purpose  of  diminishing  the  variation  in  total  moving  power,  the  ex- 
pansion principle  can  only  be  carried  to  a  portion  of  the  extent  to  which 
It  is  theoretically  applicable. 

Only  in  such  engines  as  the  large  Cornish  pumping  engines  can  the  ex- 
pansion be  carried  practically  to  its  full  theoretical  limit^  as  the  variation 
in  the  velocity  of  the  load  moved  is  of  much  less  importance  in  those 
engines,  and  the  very  unequal  amounts  of  moving  power  that  are  de- 
veloped in  equal  times,  by  the  full  carrying  oat  of  the  expansive  principle, 
ivhich  would  produce  the  most  prejudieid  and  inadmissible  variations  of 
Telocity  in  the  engine,  are  controlled  within  prescribed  limits  by  the  great 
freight  of  material  to  be  moved  by  the  engine  in  the  pump  rods  and 
Imlancine  machinery,  forming,  as  it  were,  a  distributing  reservoir  for  the 
aoviog  force  developed. 

In  the  locomotive  engine  there  are  practical  difficulties  in  carrying  oat 
tihe  ezpanson  principle  efficiently,  beyond  a  moderate  extent,  in  a  single 
cjUndery  from  the  shortness  of  stroke,  and  rapidity  of  Tecv^to^^NSniti^^tA 

*  JFVmd  the  London  Artixan,  for  Marcb,  \95^.. 
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the  construction  of  Ihe  valve  motion;  but  the  ultimate  extent  to  which  il 
could  be  carried  would  be  limited  by  the  maintenance  of  the  blast,  whidi 
requires  that  the  jets  of  steam  discharged  from  the  i^'linder  into  the  blast 
pipe,  should  not  be  reduced  below  a  certain  pressure  at  the  moment  of 
discharge.  Otherwise,  the  limit  to  whifh  expansion  might  be  earned 
would  be  the  resistance  of  the  atmosphere  to  the  discharge  of  the  steam, 
added  to  the  friction  of  the  engine,  say  above  10  lbs.  per  inch  above  Ibe 
atmosphere. 

The  steam  is  cut  ofT  usually  by  the  link  motion  at  from  one-third  to 
Iwo-thirds  of  the  stroke,  and  the  steam  is  consequently  discharged  into 
the  blast-pipe  at  about  from  30  to  60  lbs.  pressure  above  the  atmospberf, 
supposing  it  to  be  supplied  to  the  cylinders  at  100  lbs.  per  inch  abore 
the  atmosphere. 

It  appears  tliat  the  lower  of  these  pressures  is  sufficient,  or  more  than 
sufficient  for  the  purposes  of  the  blast,  to  maintain  fully  the  evaporative 
power  of  the  boiler  under  general  circumstances,  and  that  a  portion  of  ibe 
steam  discharged  can  be  spared  from  the  blast,  to  be  subjected  to  a  greater 
extent  of  expansion. 

In  the  continuous  expansion  engine,  the  subject  of  the  present  paper, 
the  steam  from  the  boiler  is  supplied  only  to  one  cylinder;  a  portion  of  it 
is  expanded  into  the  second  cylinder,  which  is  of  proportionately  larger 
area,  so  as  to  equalize  the  total  moving  power  of  the  two  cylindeis;  awl 
it  is  there  further  expanded  down  to  the  fidlest  useful  extent,  and  then 
discharged  into  the  atmosphere,  the  portion  of  steam  remaining  in  Ibe 
first  cyhnder  being  discharged  as  a  blast  at  nearly  Ihe  same  pressure  as 
the  ordinary  engines.  The  economy,  therefore,  consists  in  obtaining 
from  such  portion  of  the  steam  as  can  be  spared  from  the  blast,  the  addi- 
tional power  of  expansion  remaining  in  it,  which  is  thrown  away  in  tbe 
ordinary  engine,. 


Fi^.  1,  shows  the  continuous  expansion  eogine,  as  applied  to  ■  Idcp- 
motive.  A  is  tbe  firsl  cj\md»  uXq  '^\cb.  the  steam  is  admitted  fi«a  ^ 
steam  pipe,  C,  by  ^e  vaVve,  \) ,  m  "^^  «Mut  'OKawn  «  \b.^  oidwiT 
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engines.  The  steam  is  cut  off  at  half  stroke,  and  a  communication  is 
then  opened  with  a  second  cylinder,  B,  through  the  passages,  H  and  F, 
by  the  opening  of  the  slide  valve,  G.  The  second  cylinder,  B,  is  about 
double  the  area  of  the  first  cylinder,  and  the  same  length  of  stroke,  but 
the  cranks  are  set  at  right  angles,  as  in  ordinary  locomotives;  conse- 
quently, at  the  moment  of  the  steam  being  passed  into  the  second  cylinder 
from  the  first,  the  piston  of  the  second  cylinder  is  at  the  commencement 
of  its  stroke. 

The  steam  continues  expanding  in  the  two  cylinders,  until  the  first 
piston.  A,  has  nearly  completed  its  stroke,  when  the  valve,  G,  shuts  ofT 
Ihe  communication  between  the  two  cylinders,  and  the  valve,  D,  opens 
the  exhaust  port,  and  communicates  with  the  blast  pipe,  L,  discharging 
the  steam  remaining  in  the  cylinder.  A,  to  form  the  blast  in  the  ordinary 
manner.  The  second  piston,  B,  has  then  arrived  nearly  at  half  stroke,  and 
contains  nearly  one-half  of  the  total  quantity  of  steam  originally  admitted 
to  the  first  cylinder;  this  steam  is  further  expanded  to  the  end  of  tlie  stroke, 
and  then  discharged  into  the  blast  pipe,  L,  by  the  valve,  E,  opening  the 
exhaust  port. 

The  return  stroke  of  both  pistons  is  exactly  similar  to  the  foregoing,  so 
that  about  a  half  cylinder  full  of  high  pressure  steam  (or  such  other  portion 
as  may  be  desired)  is  supplied  to  the  first  cylinder  at  each  stroke,  and 
between  one-half  and  two-thirds  of  that  steam  is  discharged  at  the  pres- 
sure required  to  produce  the  blast,  and  the  remainder  of  the  steam  is 
expanded  down  in  the  second  cylinder,  so  as  to  give  out  all  the  available 
power  remaining  in  it. 

For  the  purpose  of  enabling  the  engine  to  exert  an  increased  power,  if 
required,  at  the  time  of  starting  a  train  or  otherwise,  the  slide  valve,  I,  is 
inserted  in  the  centre  passage,  F,  to  close  the  communication  between  the 
two  cylinders  for  a  short  time  when  required;  and  the  Steam  from  the 
boiler  is  then  admitted  by  a  pipe  and  cock  into  the  steam  chest  of  the 
second  cylinder,  B,  which  is  then  worked  independently  of  the  other 
cylinder,  like  an  ordinary  engine. 

The  comparative  quantity  of  steam  or  of  coke  required  to  perform  the 
sanae  work  in  the  several  engines,  under  the  circumstances  stated  above, 
is  given  by  calculation  as  follows: 

Continuous  expansion  engine,  .  •  100 

Ordinary  engine,  cutting  off  at  jrd  stroke,  .         120 

''  *«  ''  J       stroke,        .  154 

«*  ''  "         |rds  stroke,  .         185 

"  "  "         Jths  stroke,         .  220 

These  figures  represent  the  relative  economy  in  the  employment  of  the 
steam  in  the  several  engines;  consequently,  the  ordinary  engine,  with  the 
best  degree  of  expansion,  or  cutting  off  the  steam  at  one-third  the  stroke, 
consumes  20  per  cent,  more  coke  than  the  continuous  expansion  engine, 
to  do  the  same  work,  and  from  54  to  85  per  cent,  more  coke  with  the 
more  usual  debtees  of  expansion;  and  an  engine  cutting  ofT  the  steam  at 
only  one-eighth  of  the  stroke  from  the  termination,  as  many  engines  were 
finmieily  made,  would  consume  120  per  cent,  more  coke  to  do  the  same 
irork. 
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This  plan  has  been  tried  upon  two  locomotives  with  satisfactory  resnll^, 
and  the  blast  was  found  to  be  quite  sufficient;  but  the  trial  has  not  Ijeen 
sulTiciently  complete  to  afford  a  definite  comparison  of  consumptioo. 

In  the  application  of  the  expansion  principle  to  stationary  engines,  it 
is  requisite  to  consider  the  amount  of  variaiion  in  the  moving  power  or 
laboring  force  of  the  engine,  and  the  limits  within  which  it  is  necessary 
practically  to  confine  this  variation.  The  accompanying  diagrams  show 
the  variation  in  llie  moving  power  that  lakes  place  between  the  commenre- 
ment  and  the  end  of  the  stroke  in  each  of  the  several  engines,  all  draim 
to  the  same  scale  and  on  the  same  principle,  so  that  the  comparison  n[ 
the  diagrams  will  show  the  relative  effect  of  the  steam  in  the  several  en- 
gines; the  same  total  power  being  represenled  in  each  case. 


-4I\ 
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Fig.  3.  Fig.  4.  Fig.  S. 

Fig.  3  shows  the  variation  of  power  in  the  Gomish  engine,  when  (be 
steam  is  expanded  down  to  the  limit  of  useful  effect;  this  is  shown  bj' 
the  curved  line,  A  G  C.  The  vertical  height  of  the  first  division,  AD, 
represents  the  relative  total  moving  force  developed  by  the  en^ne,  in  the 
direction  of  the  revolution  of  the  crank-pin,  during  the  first  15°  of  rew- 
lulion  from  the  commencement  of  the  stroke.  The  heights  of  the  suc- 
ceeding divisions  in  fig.  3  represent  the  corresponding  amounts  of  forw 
developed  by  the  engme  during  each  successive  motion  of  the  cnnk 
through  equal  angles  of  15°  each  to  the  end  of  the  stroke,  C,  and  theblf 
revolution  of  180'^;  the  force  shown  being  in  all  cases  the  amount  fliit 
would  be  produced  in  the  circular  direction  of  the  revolution  of  the  crank 
pin,  not  in  the  rectilinear  direction  c£  the  piston.  If  the  amounts  offeree 
in  these  several  divisions  were  all  exactly  equal  to  one  another,  (and  4e 
engine,  having  attained  its  state  of  uniform  velocity,  were  employed  to 
overcome  a  constant  resistance  to  circular  moti(»i,  such  as  driving  a  con 
mill  or  spinning  mill,  &c.,)  then  the  crank  arm  would  have  a  peiftctif 
unvarying  velocity,  and  no  fly-wheel  would  be  required.  AaaHb/eif- 
proach  to  this  constancy  of  velocilv,  in  any  engine  applied  to  orereooe 
resistances  to  circular  motion,  will  clearly  depend  on  the  approK^  to 
equality  which  these  amoiuiXa  ol  'viqiV.  induced  through  eqtui  ai^ 
make  to  one  another. 
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The  arerage  line,  D  £,  shows  this  average  equal  height  of  all  the  seve- 
divisions;  consequently  the  rectangle,  AGED,  represents  the  equiva- 
it  uniform  development  of  power  that  would  produce  an  unvarying 
locity  of  rotation,  and  therefore  the  area  of  the  shaded  space,  being 
!  deficiency  in  filling  up  this  rectangle  of  uniform  power  by  the  actual 
rking  of  the  engine,  (also  equal  to  the  portion  H  of  the  curved  figure 
t  is  above  the  average  line,  D  E,)  will  represent  the  total  amount  of 
riation  from  the  average  in  the  moving  force  of  the  engine  throughout 
;  stroke.     The  area  of  the  shaded  portion  in  this  diagram  is  43  per  cent. 
the  total  area,  consequently  the  total  variation  from  the  average  in  the 
»viDg  power  of  the  Cornish  engine  is  43  per  cent.,  and  the  greatest  vari^ 
7n  at  the  extreme  point  G,  amounts  to  189  per  cent,  of  the  mean  power. 
The  total  variation  from  the  average  power,       43  pr.  ct. 
The  extreme  variation,  189      " 

Fig.  4  shows  in  a  corresponding  manner  the  variation  of  moving  power 
-oughout  the  stroke  in  the  continuous  expansion  engine,  where  the 
am  is  cut  ofT  at  half  stroke  in  the  first  cylinder,  and  expanded  in  the 
ger  cylinder  down  to  the  limit  of  useful  effect. 

The  total  variation  from  the  average  power  is  only     13  pr.  ct. 

The  extreme  variation,  55      " 

»nsequently  the  total  variation  in  the  moving  power  in  the  Cornish  en- 
le  is  Z\  times  as  great  as  that  in  the  continuous  expansion  engine,  and 
5  extreme  variation  is  3.V  times  as  great. 

The  dotted  line,  B  B,  in  fig.  3,  shows  the  effect  of  coupling  together 
o  Cornish  engines,  exactly  similar  to*  that  shown  by  the  full  line  in 
*.  3,  but  of  half  the  total  power  each. 

The  total  variation  from  the  average  power  is  20  pr.  ct. 

The  extreme  variation  58      " 

&e  total  variation  in  the  moving  power  being  \\  times  as  great  as  in  the 
Dtinuous  expansion  engine,  and  the  extreme  variation  about  equal.  This 
-angement  would  of  course  be  much  more  expensive  than  the  continu- 
s  expansion  engine,  as  it  involves  two  complete  engines. 
Fig.  5  shows  the  variation  of  moving  power  in  a  WoolPs  double  cylin- 
r  en^ne,  where  the  pistons  work  simultaneously  in  the  two  cylinders, 
inmencing  each  stroke  together,  and  the  steam  is  cut  ofT  at  half  stroke 
the  first  cylinder,  and  afterwards  expanded  in  the  larger  cylinder  down 
the  limit  of  useful  effect,  as  in  the  foregoing  Cornish  engine. 

The  total  variation  from  the  average  power  is  27  pr.  ct. 

The  extreme  variation,  90      " 

msequently  the  total  variation  in  the  moving  power  is  2  times  as  ^reat 
in  the  continuous  expansion  engine,  and  the  extreme  variation  If  times 
(Treat. 

The  dotted  line,  F  F,  on  fig.  4,  shows  the  efiect  of  coupling  together 
^o  of  the  continuous  expansion  engines  at  right  angles  to  each  other, 
d  the  result  of  this  arrangement  is  a  remarkably  near  approach  to  per- 
:t  uniformity  of  moving  power. 

The  total  variation  from  the  average  power  is  only       3  pr.  ct. 

The  extreme  variation,  8     ^^ 

The  dotted  line,  F  F,  on  fig.  3,  shows  in  a  similar  manner  the  efiect  of 
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coupling  together  three  of  the  Cornish  engines,  with  cranks  at  120°  to 
each  other. 

The  total  variation  from  the  average  power  is  9  pr.  ct. 

The  extreme  variation,  22     " 

Both  being  about  three  times  as  great  as  in  the  continuous  expansion 
engine. 

Fig.  5  shows  also  by  the  dotted  line,  FF,  the  effect  of  coupling  to- 
gether two  of  the  WoolPs  engines  at  right  angles  to  each  other. 

The  total  variation  from  the  average  power  is  5  pr.  ct. 

The  extreme  variation,  13     *' 

Both  being  about  1^  times  as  great  as  in  the  continuous  expansion  en^oe. 
The  comparative  amount  of  work  performed  by  the  several  engines, 
with  the  same  quantity  of  steam  or  of  coal  in  each  case,  under  the  cir- 
cumstances stated  above,  and  taking  the  pressure  of  the  steam  admitted 
to  the  first  cylinder  at  50  lbs.  per  inch  above  the  atmosphere,  is  giyen 
by  calculation  as  follows: — 

Continuous  expansion  engine,     .         •         100 

WoolPs  engine, 109 

Cornish  engine,  .         .         .         .         Ill 

The  general  result  of  the  above  comparisons  is,  that  the  Cornish  tngat 
is  11  per  cerU,^  and  Woolps  engine  is  9  per  cent,  more  economical  in  ex- 
penditure of  fuel  than  the  continuous  expansion  engine^  when  the  expansion 
of  the  steam  is  carried  to  the  extreme  limit  in  each  case;  but  that  this 
economy  cannot  be  obtained  practically  in  those  two  engines,  on  account 
of  the  great  irregularity  in  their*  moving  power,  the  average  irregularihi 
being,  in  the  Cormsh  engine  30  per  cent.^  and  in  Woolps  enginelAper 
cent,  greater  than  in  the  continuous  expansion  engine;  and  the  extremt 
irregularity  being  134  and  35  per  cent,  respectively  greater. 

Consequently,  it  appears  that,  although  the  expansion  of  the  steam 
cannot  be  theoretically  carried  to  so  great  an  extent  in  the  continuous  ex- 
pansion engine  as  in  the  other  engines,  yet,  from  the  moving  power  being 
so  much  more  uniform  throughout  the  stroke,  the  expansion  can  be  ex- 
Tied  practically  to  a  considerably  greater  extent;  and  a  greater  amount  of 
economy  may  be  practically  obtained  within  the  same  limit  of  uniformity 
in  the  moving  power. 


IRnts  on  the  Principles  which  should  regulate  the  Forms  of  Boats  and  Sfc/tf ; 
derived  from  original  Experiments.  By  Mr.  William  Bland,  of  Sir 
tingbaume,  Kent* 

Continued  from  page  49. 

Chapter  IX. — Of  the  Middle  Length  of  a  Ship. 

The  following  experiments  were  undertaken  to  ascertain  the  propeitiei 
of  the  middle  length,  or  centre  body  of  a  ship.  Three  models  hariig 
parallel  sides,  flat  bottoms,  the  same  form  of  bows,  and  all  of  tkeiflV^ 
breadth  of  beam,  namely ,  2\  vcvdven^  ^et  varying  in  their  leogthi  ai  ti' 

•  FfOQk  the  liondou  Kif^v\«cX  Iw  ^«^\«s&)«t^\%^V 
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lows,  but  all  of  equal  weight:  length  of  A^  9  inches;  B,  13^  inches;  C, 
18  inches. 

Scale,  jth  inch  to  1  inch.    Weight  <if  each  20  ox. 


»;4 


18  m 


This  diflerence  in  their  respective  lengths  was  made  for  the  purpose  of 

pertaining  the  effects  of  increased  length,  with  regard  to  speed,  and  the 
power  of  carrying  weight. 

Experiment  37.— *The  model,  A,  was  tested  by  the  balance  rod,  with 
B,  and  which  beat  in  speed,  A,  so  as  to  require  the  weight  of  8  oz,  to  be 
put  into  B,  to  retard  its  speed  to  that  of  A. 

Experiment  38.— B,  being  tested  with  C,  C  required  the  weight  of  8  oz. 
to  be  put  into  it,  to  cause  the  speed  to  equal  B,  being  the  same  difference 
as  in  the  first  experiment;  and,  therefore,  the  speed  of  C  will  equal  the 
speed  of  A,  and  carry  at  the  same  time,  16  oz.  additional  weight. 

The  same  law  exists  in  models  of  a  different  form,  and  is  instanced  in 
the  following  experiments.  Three  models  were  tested  against  each  other 
to  discover  the  difference  in  their  speed,  having  level  bottoms,  of  the 
same  weight  and  breadth  of  beam,  but  varying  in  their  lengths;  scale, 
^th  inch  to  1  inch. 


No.  1. — Weight,  22^  oz.;  thickness,  2  inches. 


No.  2.— Weight,  22^  oi.;  thickness,  2  inches. 


No.  3.— Weight,  22}  ox.;  thickness,  2  inches. 

Expervment  39.  —No.  1  was  so  far  inferior  in  speed  to  No.  2,  that  the 
extra  weight  of  12  oz.  was  put  into  No.  2  before  its  speed  was  retarded 
to  the  same  rate  of  speed  as  No.  1. 

Experimeni  40.— Now,  No.  3  beat  in  speed,  No.  2^  as  to  reqmre  12  oz. 
to  be  placed  in  No.  3,  to  bring  their  speed  to  an  equality. 

The  inference  to  be  drawn  from  the  foregoing  experitaetit&S&.^^^  ^^- 
^itioiial  length  gives  iacreaae  of  q>ced;  or  wiU  caxrf  Wie  '^«^^X^^I^^^^ 
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the  water  with  proportional  less  resistance.  The  stability,  likewise,  in- 
creases with  equal  ratio,  as  given  in  experiment  7.  The  cause  of  this 
less  resistance  must  arise,  in  the  first  instance,  from  the  same  dimensions  of 
bows  and  breadth  of  beam  clearing  the  way  for  the  increased  length  of 
the  after  part;  and,  in  the  second,  in  consequence  of  the  increased  length, 
which  is  followed  by  increased  surface  bearing;  therefore,  the  whole 
weight  displaces  less  depth  of  water — hence  arises  less  resistance  when 
the  length  alone  is  concerned.  With  respect  to  the  increase  of  the  breadtk 
of  beam  improving  speed,  the  cause  proceeds  from  the  curves  and  the 
enlarged  surface  bearing  combined;  otherwise,  the  result  of  the  experimenis 
(Nos.  1  and  2,  &c.,)  would  have  decided  contrary. 

Chapter  X. — Form  of  the  Midship  Section. 

This  chapter  relates  to  the  form  of  the  midship  section;  its  importance 
as  to  a  ship's  speed,  and  to  determine  which  the  experiments,  as  detailed 
in  the  subsequent  pages,  were  resorted  to. 

Four  models,  all  of  the  length  of  14  inches,  and  4  inches  wide,haTiog 
their  sides  parallel  and  bottoms  level,  of  equal  weight,  namely,  30f  oz., 
but  the  midship  section  of  each  varying  as  represented  in  the  diagrams, 
were  tested  one  with  the  other;  first,  to  ascertain  their  speed;  next,  their 
stability;  third,  their  lee  way;  lastly,  their  burden  or  floating  depth. 


^ 


Midship  Section^  Scale,  |-th  inch  to  1  incli.     The  dotted  line  is  the  float  line. 

The  comparative  velocities,  as  denoted  by  the  balance  rod,  were  as 
follows: 

Experiment  41. — No.  1  beat  in  speed  No.  2  by  2  oz.,  that  extra  weight 

being  required  in  No.  1,  to  retard  its  speed  till  it  equalled  that  of  No.  2. 

Experiment  42.— The  speed  of  Nos.  2  and  3  proved  equal. 

Experiment  43. — The  speed  of  No.  4  was  the  worst  of  them  all,  noce 

it  required  4  oz.  extra  weight  to  be  put  into  No.  1,  with  which  it  was 

tested,  before  its  speed  equalled  that  of  No.  4. 

The  inference  to  be  drawn  firom  the  experiments  is,  that  the  Curve  eiws' 
greater  speed  than  straight  lines  with  angles.     When  the  bottom  of  ^o.  4 
bad  its  angles  cut  off  so  as  to  form  an  ellipse,  its  speed  was  in  const- 
quence  so  f^r  improved,  that  2  oz.  in  No.  1  were  sufficient;  or  the  velocitj 
of  No.  4  became  equal  to  Nos.  2  and  3. 
Of  the  stability  and  floating  depth  of  the  above  four  models, — 
No.  2.  Stability  equalled  3^  oz.    Floating  depth  11  inch. 
No.  4.  Stability  equalled  3    oz.     Floating  depth  l|  inch. 
No.  1.  Stability  equalled  2^  oz.    Floating  depth  If  inch. 
'No.  3.  Stability  equalled  If  oz.     Floating  depth  2    inches. 
No.  4.  Ellipse  equalled    3    oz.    Floating  depth  If  inch. 
Here  we  have  No.  2  possessing  the  greatest  stabilihr,  and  No.  3  the 
least,  both  being  of  the  same  speed.    And  again,  No.  2  draws  botl  ipci^ 
of  watefi  whereas,  Ito.  ^  dt%.wa  2  inches,  or  double,  though  of  cqnd 
weight. 
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On  the  Telegraphic  Lines  of  the  World.    By  Dr.  L.  Tubnbull» 

Continued  from  page  45. 

United  States. 

rhe  following  is  a  more  correct  list  of  the  Telegraph  Companies  in  the 
Lted  States,  obtainied  since  the  publication  of  my  Ust  in  the  July  num- 
of  this  Journal: — 

"lew  York  and  Boston  Magnetic  Telegraph  Company,  from  N.  York 
ioston,  about  250  miles;  three  wires,  one  passing  through  Providence, 
Island,  the  other  through  Springfield,  Mass.,  using  the  Morse  patent. 
Merchant's  Telegraph  Company,  from  New  York  to  Boston,  about  250 
es;  two  wires  passing  through  Providence,  using  Bain's  patent, 
louse's  Printing  Telegraph,  from  N.  York  to  Boston,  250  miles;  one 
e,  uses  House's  patent. 

toston  and  Portland  Telegraph  Company,  from  Boston  to  Portland, 
>  miles;  one  wire,  using  Morse's  patent. 

?he  Merchant's  Telegraph  Company  have  one  wire  from  Boston  to 
tland,  100  miles;  Bain's  patent. 

laine  Telegraph  Company,  from  Portland  to  Calais,  Maine,  about  350 
*s;  one  wire;  Morse's  patent. 

It.  Johns  and  Halifax  line,  from  Calais  to  Halifax,  about  400  miles; 
wire;  Morse's  patent. 

liere  is  a  line  of  Bain  Telegraph  from  Boston  through  N.  Hampshire 
(urlington,  Vt.,  thence  to  Ogdensburg,  New  York;  about  350  miles; 
wire. 

tew  York,  Albany,  and  Bufialo  line,  from  N.  York  to  Buffalo,  through 
any  and  Troy;  513  miles  long;  three  wires,  using  Morse's  patent. 
Few  York  State  Telegraph  Company,  from  N.  York  to  Buffalo,  via 
any,  two  wires;  550  miles  long,  with  a  branch  from  Syracuse  to  Ogdens- 
;h,  via  Oswego;  about  150  miles;  one  wire:  also  a  branch  from  Troy 
Saratoga,  36  miles;  one  wire;  use  Bain's  patent.  There  is  also  a 
"se  line  from  Syracuse  to  Oswego,  about  40  miles. 
[ouse  Telegraph  Company,  from  N.  York  to  Bufialo,  via  Albany,  550 
*s;  two  wires;  use  House's  patent. 

Few  York  and  Erie  Telegraph,  from  New  York  to  Dunkirk,  via  New- 
2;fa,  Binghamton,  and  Ithaca;  440  miles,  one  wire;  Morse's  patent. 
lew  York  and  Erie  Railroad  Telegraph,  for  Railroad  use,  along  the 
of  N.  York  and  Erie  Railroad,  460  miles;  Morse's  patent, 
[agnetic  Telegraph  Company,  from  New  York  to  Washington,  via 
adelphia;  seven  wires,  260  miles;  Morse's  patent. 
[ouse  Line  from  New  York  to  Philadelphia,  100  miles,  one  wire; 
ise's  patent. 

'roy  and  Canada  Junction  Telegraph  Company,  from  Troy  to  Montreal, 
u^  Burlington,  Vt,  260  miles;  one  wire;  Morse's  patent. 
Irie  and  Michigan  Telegraph  Company,  from  Bufialo  to  Milwaukie, 
CleTelandy.Detroit,  and  Chicago;  one  wire  all  the  n«^^\  ^^Q)\k^^\x^ 
rBaBalo  tonUlevelaad;  800  miies  long;  Moneys  i^\j&iiX. 

.XUV^Tmibm  Smmimm^No.  2.^Auovst,  185!t.  \^ 
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Cleveland  and  Cincinnati  Telegraph  Company,  from  Cleveland  to 
Cincinnati;  250  miles  long;  two  wires;  Morse's  patent. 

Cincinnati  to  St.  Louis,  via  Indianapolis,  400  miles  long;  one  vire; 
Morse's  patent. 

Cleveland  and  Pittsburg  Telegraph  Company,  from  Cleveland  to 
Pittsburg,  150  miles,  one  wire;  Morse's  patent. 

Cleveland  and  Zanesville  Line,  from  Cleveland  to  Zanesville,  150 
miles;  one  wire;  Morse's  patent. 

Lake  Erie  Telegraph  Company,  from  Buffalo  to  Detroit,  via  Cleveland, 
400  miles;  one  wire;  Morse's  instrument  built  under  O'Reilly's  contract 
with  Morse,  with  branch  from  Cleveland  to  Pittsburg,  150  miles;  one 
wire. 

Cincinnati  and  Sandusky  City  Line,  about  200  miles;  one  wire;  Morse's 
patent. 

Toledo  to  Terra  Haute,  via  Forte  Wayne,  about  300  miles;  one  wire; 
Morse's  patent. 

Chicago  to  Dayton,  one  wire;  Morse's  line. 

Chicago  to  St.  Louis,  via  Peoria,  about  400  miles;  one  wire;  Morse's 
patent. 

Milwaukie  to  Greenbay;  200  miles;  one  wire;  Morse's  patent. 

Milwaukie  to  Galena,  via  Madison,  about  250  miles;  one  wire;  Morse's 
patent. 

Chicago  to  Janesville;  one  wire;  Morse's  patent. 

Buffalo  and  Canada  Junction  Telegraph  Company,  from  Buffalo  to 
Lamiston;  one  wire,  connecting  with  a  wire  in  Canada  that  runs  to 
Toronto,  about  200  miles. 

Montreal  Telegraph  Company,  from  Toronto  to  Quebec,  via  Montreal, 
600  miles;  one  wire;  Morse's  patent. 

Montreal  to  By  Town;  one  wire;  Morse's  line. 

Having  received  later  information  in  regard  to  some  of  the  lines,  1 
would  make  the  following  corrections  to  my  article  in  the  July  number. 

No.  2.  "Atlantic  and  Ohio  Telegraph  Line"  is  so  referred  to  as  to  con- 
vey the  impression  that  it  ran  from  Philadelphia  to  Milwaukie:  this  is  not 
the  case;  the  line  belonging  to  that  company  runs  from  Philadelpliia  to 
Pittsburg.  The  Lake  Erie  Telegraph  Company  have  a  line  from  Buf- 
falo to  Detroit,  with  a  branch  from  Cleveland  to  Pittsburg. 

No.  4.  The  New  York,  Albany,  and  Buffalo  Telegraph,  extends  from 
N.  York  to  Buffalo,  via  Albany  and  Troy,  513  miles  long,  having  eighteen 
stations  between  Buffalo  and  New  York;  connecting  at  Troy  with  Troy 
and  Canada  Junction  Telegraph  Company;  at  Syracuse  with  Syracuse  and 
Oswego  Telegraph  Company;  at  Canandaigua  with  a  line  from  Canan- 
daigua  to  Jefferson,  N.  York;  at  Rochester  with  a  line  from  Rochester  to 
Dansville,  N.  York;  at  Buffalo  with  Buffalo  and  Canada  Junction  Tele 

Saph  Company,  and  with  Erie  and  Michigan  Telegraph  Company;  the 
;ter  extending  from  Buffalo  to  Milwaukie,  via  Cleveland,  Detroit,  snd 
Chicago,  800  miles. 

No.  6.  There  are  three  companies,  if  not  four,  owning  the  line  from  Bos- 
ton to  Halifax;  from  Boston  to  Portland  there  are  two  nnes,  one  using  Ae 
Morse  instrument,  and  on^  \!l:ie^wl\xffi^^^xsi^\^.\  is5»iLPMand  to  Guaisi 


i 


On  the  Tdegraphic  Iams  of  the  World.  135 

tifaine,  one  company^  using  the  Morse  instrument;  from  Calais  to  Halifax, 
the  Morse  instrument  is  used;  the  line  in  each  province  is  owned  by 
leparate  companies,  organized  under  charters  from  their  respective  legis- 
latures. 

No.  7.  The  New  York  and  Boston  Morse  line  extends  from  New  York 
:o  Boston;  to  reach  Halifax  it  connects  at  Boston  with  lines  in  No.  6. 
^Also  from  N.  York  via  Bridgeport  to  Birmingham,  Connecticut,  with 
eleven  stations;  there  is  no  such  line;  there  is  a  branch  from  New  Haven 
o  Waterbury,  Conn.;  there  is  no  intermediate  station. 

*^In  April,  1852,  direct  communication  was  had  between  the  N.  Orleans 
Telegraph  Office,  and  the  Office  of  the  New  Orleans  line,  in  Hanover  St., 
^» .  York;  the  whole  extent  of  near  3000  miles  of  wire  having  been  suc- 
cessfully worked  in  one  circuit." 

The  entire  length  of  the  line  from  New  York  to  New  Orleans,  via 
[Charleston,  Savannah,  and  Mobile,  is  1966  miles;  and  this  distance  was 
lot  worked  in  one  circuit,  nor  can  it  be  with  either  of  the  existing  systems 
ivith  the  best  mode  of  insulating  in  use.  The  instance  of  direct  commu- 
lication  was  secured  by  dividing  the  line  into  several  circuits,  pro- 
3ably  five  or  six,  and  connecting  those  circuits  through  the  agency 
)f  an  instrument  termed  a  connector,  the  effect  of  which  is  to  cause  one 
circuit  to  work  the  other  through  the  entire  series,  thus  producing  a  result 
similar  to  working  through  the  entire  line  in  one  circuit.  The  connector 
s  an  instrument  first  invented  and  applied  by  E.  Cornell,  Esq.,  of  N.  York, 
3n  the  N.  York,  Albany,  and  Buffalo  line,  at  Auburn  N.  York,  to  work  a 
branch  line  from  Auburn  to  Ithaca,  for  the  purpose  of  taking  news  re- 
3orts  at  Ithaca;  at  the  same  time  the  wire  being  transmitted  from  N.  York 
;o  Buffalo  on  the  main  line;  this  was  adopted  in  the  year  1846;  it  was 
bund  to  work  admirably,  and  he  afterwards  modified  it  so  as  to  make  it  ap- 
)licable  to  working  both  ways  in  a  main  line,  or  in  other  words,  to  make 
t  capable  of  working  a  number  of  series  of  circuits  in  a  main  line;  the 
nstrument  was  adopted  for  this  purpose  on  the  N.  York  and  Erie,  and 
Brie  and  Michigan  lines,  in  the  year  1849,  and  has  been  in  constant  use- 
rver  since;  by  it  they  having  frequently  worked  direct  from  N.  York  to 
Vlilwaukie,  1300  miles.  The  instrument  used  on  the  New  Orleans  line, 
nrhich  was  described  in  my  Lectures  on  the  Telegraph,  was  adopted  by 
VIr.  Chas.  Bulkley,  the  then  superintendant  of  the  line,  who  claims  it  as 
lis  invention,  made  in  1850  or  1851. 

The  greatest  distance  that  Mr.  Cornell  has  known  any  lines  to  work  in 
me  circuit,  was  from  Boston  to  Montreal,  via  N.  York,  Buffalo  and  To- 
"onto,  a  distance  of  about  1500  miles;  this,  however,  was  done  when 
he  earth  was  frozen,  and  the  lines  thus  insulated  by  the  frost  much  bet- 
er  than  man  has  yet  contrived  to  insulate  them  without  its  aid.  There 
ire  no  lines  working  succesfully  in  one  circuit  more  than  550  miles;  lines 
nay  be  so  insulated  as  to  work  in  one  circuit  under  states  of  the  atmos- 
diere  from  8  to  1000  miles. 

*^The  Atlantic  and  Pacific  range,  under  the  arrangement  of  Henry 
VReilly,  Esq.;  using  a  modification  of  Bain's  Chemical  Telegraph  and 
If  orse's  instrument,  from  N.  York  to  Washington,  and  N.  York  to  Boston, 
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&c.,  &c."  Mr.  O'Reilly  has  nothing  to  do  with  either  of  those  lines;  be 
was  contractor  for  building  one  of  them,  but  has  no  interest  in  them,  and 
no  control  over  them.  The  lines  in  the  west  are  owned  by  separate  in- 
dependent companies,  over  which  he  has  no  control.  The  line  from  St. 
Louis  to  Fort  Leavenworth,  O'Reilly  has  nothing  to  do  with;  it  has  been 
built  by  other  parties  in  direct  opposition  to  all  of  O'Reilly's  movements. 

The  Bain  Lines  in  the  United  States  are  ds  follows^:  ^'One  from  New 
York  to  Boston,  two  wires;  one  from  N.  York  to  Buffalo,  two  wires. 

In  the  list  of  lines,  there  are  No.  2,  from  Washington  to  New  YoA, 
via  Baltimore  and  Philadelphia,  5  wires,  250  miles  each,  1250  miles; 
at  No.  8,  Philadelphia  to  New  York,  6  lines,  120  miles  each,  720  miles." 
Those  are  the  same  lines  each,  and  they  have  been  duplicated.  Including 
the  Bain  and  House  lines,  there  are  only  8  wires  between  New  York  and 
Philadelphia;  the  9th  one  is  now  being  put  up  by  the  Magnetic  Telegraph 
Company. 

No.  15.  Bridgeport  and  Birmington  line  has  not  been  in  use  for  two 
years;  is  taken  down. 

No.  22.  Troy  to  Whitehall,  via  Salem,  not  been  at  work  for  more 
than  a  year. 

No.  25.  Auburn  to  Elmira,  via  Ithaca,  taken  down  more  than  a  year  ago. 

No.  26.  Binghamton  to  Ithaca,  via  Owego,  is  a  part  of  the  N.  York  and 
Krie  line  mentioned  at  No.  14,  from  New  York  to  Fredonia. 

No.  31.  Cleveland  to  Pittsburg,  via  Alton,  Illinois;  this  is  an  error, 
as  Pittsburg  is  in  Pennsylvania,  east  of  Cleveland,  and  Alton  is  in  lUi- 
nois,  west  of  Cleveland  more  than  500  miles. 

No.  33.  JVb  sitch  line  as  from  Pittsburg  to  Columbus,  680  miles;  No. 
M.  No  such  line  as  this;  there  is  a  line  from  Columbus,  Ohio,  to  Poils- 
mouth,  Ohio,  about  100  miles. 

'No.  37.  Columbia  to  Chilicothe  is  the  same  line  as  referred  to  above, 
No.  34. 

There  is  not  over  2200  miles  of  House  wire  up.  "The  6000  miles  of 
O'Reilly  lines"  are,  to  a  great  extent,  embraced  in  the  17,283  Morse 
lines,  and  also  embraced  in  the  1092  miles  of  Bain's  line. 

There  is  an  "Erie  and  Allegheny  Telegraph  Company,"  havingaline 
from  Dunkirk,  N.  York,  via  Warren,  Pa.,  thence  to  New  Castle,  Pa.,  and 
thence  to  Pittsburg. 

Consolidation  of  Telegraphs. — We  learn  from  the  Cincinnati  papers,  that 
all  the  leading  Telegraph  lines  in  the  West,  and  South,  and  Northweft 
have  been  united  in  business  interests.  The  N.  Orleans  and  Ohio  line,  ei- 
tending  from  N.  Orleans  to  Pittsburg;  the  People's  line  from  N.  Orleans 
to  Louisville;  the  two  wires,  Louisville,  Cincinnati,  and  Pittsburg  line, 
and  the  Western  line  from  Wheeling  and  Pittsburg  to  Baltimore  and 
Washington  city,  are  all  direct  parties  to  the  contract — securing  tbeae 
arrangements. 

The  union  brings  the  Morse  and  O'Reilly  offices  in  Cincinnati  and  all 
other  cities  on  the  lines  named  together.  In  Cincinnati  the  Morse  lines  irt 
removed  to  the  O'Reilly  office,  which  will  hereafter  be  known  as  tbe 
JVaHonal  Telegraph  Office. 

The  lines  connecled  dltecily  by  this  union,  connect  also  indirectly 
with  wires  extending  over  ^o\i^ii<^%ol\sf&c%^^XL\«iik^^ 
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ron  arms  almost  every  city  and  large  town  in  the  United  States.  Per- 
laps  there  are  no  lines  of  equal  extent  in  the  world,  or  working  together 
rilh  equal  harmony,  as  those  radiating  from  the  National  Telegraph  Of- 
ice  in  Cincinnati.  They  are  seventeen  in  number,  and  embrace  in  all 
m  thousand  eight  hundred  and  twenty-Jbur  miles  ojfwire. 

The  following  report  of  the  Cincinnati  and  Louisville  Telegraph  Com- 
laoy  for  1850  and  1851,  exhibits  great  enterprise,  and  the  value  of  the 
elegraph  as  a  mercantile  investment  in  America.  It  appears  that  during 
he  preceding  year,  three  dividends  of  three  per  cent,  each  had  been  paid, 
md  one  quarter's  dividend  retained  for  rebuilding  the  line.  The  whole 
um  expended  for  repairs  up  to  June  1851,  amounted  to  $10,405-94. 
Vith  this  sum,  83  miles  of  poles  have  been  reset,  146  miles  put  in  re- 
»air,  and  VSG  miles  renewed.  The  receipts  during  the  year  1850,  were 
B  follows: 

Reeeipia. 


«oaUvilIe,    . 

.       $22,080-08 

vladifloo. 

2,156-99 

*aureiioeburgh, 

192-60 

Cincinnati, 

18,470-97 

Hjion, 

2,727-66 

Ipring^eld, 

631-37 

Jolumbus    . 

3,403-49 

anesville. 

1,628*36 

ift.  Wuhington, 

72-37 

Wheeling, 

2,625-71 

ItenbenviUc, 

878-08 

*ituburgh, 

17,992-17 

Total, 


Expenditure*. 

Fuel,  Gas-Light,  Candles,  6lc, 

$     642-42 

Rent  of  Offices,  Bridges,  d&c., 

1,658-70 

Stationery  of  all  kinds, . 

1,253-61 

Salaries, 

18,115-39 

Refunded  for  despatches  failing 

delivery. 

619-86 

Repairs  of  the  Line, 

7,663-30 

Cost  of  Batteries, 

734-25 

Miscellaneous 

4,425-64 

Total, 


35,013-67 


73,278-72 

Recapitulation. 

Total  Receipts  for  1850,     .... 
Paid  to  connecting  lines,        .         .      24,788-45 
Expenditures,    ....  35,013-57    59,802-90 


$73,270-72 


Total  Residue, 


13,476-72 


Statistics  of  the  year  1850:  Number  of  words  transmitted,  3,602,760; 
lumber  of  despatches  recorded,  364,559.  These  are  exclusive  of  free 
oatter,  necessarily  large  at  all  times.  Average  hours  of  labor,  fourteen 
»er  day.  The  record  of  despatches  for  1850,  on  the  paper  of  the  regis- 
ering  instrument,  covers  a  length  of  1704^  miles:  number  of  hands  em- 
iloyed,  58. 

The  Law  of  Telegraph  in  the  U.  Sales. — ^^  Jlct  Relating  to  the  Commence- 
meni  ofAdAxms^  ^c,  BeUUive  to  Penalties  on  Telegraphic  Operators^  Ifc. 

Sec.  7.  That  from  and  after  the  passage  of  this  act,  it  shall  not  be  lawful 
or  any  person  connected  with  any  line  of  telegraph  within  this  Ck)mmon- 
realth,  whether  as  superintendent,  operator,  or  in  any  other  capacity 
vhatever,  to  use,  or  cause  to  be  used,  or  make  known,  or  cause  to  be 
Bade  known,  the  contents  of  any  despatch  of  whatsoever  nature,  which 
nay  be  sent  or  received  over  any  hne  of  telegraph  in  this  Common- 
realth,  without  the  consent  or  direction  of  either  the .  party  sending  or 
eceifing  the  same — and  all  despatches  which  may  be  filed  at  any  office 
itbif  Commonwealth^  tot  transmission  to  any  po\a\)  Aral&Vie  «((>Vcuct&* 
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mitted  without  being  made  public,  or  their  purport  in  any  manner  divulged 
at  any  intermediate  point,  on  any  pretence  whatever,  and  in  all  respects 
the  same  inviolable  secrecy,  safe  keeping,  and  conveyance,  shall  be  main- 
tained by  the  officers  and  agents  employed  upon  the  several  telegraph  lines 
of  this  Commonwealth,  in  relation  to  all  despatches  which  may  be  sent  or 
received,  as  is  now  enjoined  by  the  laws  of  the  United  States  m  reference 
to  the  ordinary  mail  service:  Provided j  That  nothing  in  this  act  contained, 
shall  be  so  construed,  as  to  prevent  the  publication  at  any  point  of  any 
despatch  of  a  public  nature,  which  may  be  sent  by  any  person  or  pe^ 
sons  with  a  view  to  general  publicity. 

Sec  8.  That  in  case  any  person,  superintendent,  operator,  or  who  may 
be  in  any  other  capacity  connected  with  any  telegraph  line  in  this  Com- 
monwealth, shall  use,  or  cause  to  be  used,  or  make  known,  or  cause  to  be 
made  known,  the  contents  of  any  despatch  sent  from  or  received  at  any 
office  in  this  Commonwealth,  or  in  anywise  unlawfully  expose  another's 
business  or  secrets,  or  in  anywise  impair  the  value  of  any  correspondence 
sent  or  received,  such  person  being  duly  convicted  thereof,  shall,  for  every 
such  offence,  be  subject  to  a  fine  of  not  less  than  one  hundred  dollars, 
or  imprisonment  not  exceeding  six  months,  or  both,  according  to  the 
circumstances  and  aggravation  of  the  offence. 

Approved  April  14,  1851. 

(To  be  Continued.) 
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JVote  on  Galvanic  Silvering.    By  MM.  E.  Thomas  and  V.  Dellisse. 

The  beautiful  investigations  of  MM.  de  Ruolz  and  Elkingten,  have 
proved  that  it  is  not  all  the  solutions  of  the  salts  of  silver  that  give,  by 
the  aid  of  the  battery,  a  constant  and  adherent  layer  of  metallic  silver 
that  this  property  is  limited  to  certain  special  solutions,  whose  characters 
appeared  to  be  thus  defined: 

1st,  That  the  liquid  conducts  the  electricity  sufficiently: 

2d,  That  under  the  influence  of  the  electric  current,  nothing  but  alver 
is  deposited. 

3(J,  That  the  liquid  does  not  attack  the  metal  to  be  covered. 

4th,  That  the  liquid  has  an  alkaline  reaction.  To  these  four  conditioDS 
M.  Bouilhet  has  just  added  a  fifth,  which,  according  to  him,  is  indispena- 
ble;  that  is,  that  the  liquid  shall  contain  a  double  salt  of  silver,  and  a  fixed 
alkali,  which  in  separating,  gives  rise  to  the  silvering. 

There  are  but  two  series  of  solutions  which  answer  these  conditions: 

Ist,  The  solutions  of  silver  in  alkaline  cyanides,  which  are  the  onlj 
ones  which  heretofore  have  given  results  which  are  constant,  and  in  aU 
respects  satisfactory. 

2d,  The  solutions  of  silver  in  the  alkaline  hyposulphite  of  soda  and 

potassa,  which  give,  indeed,  indications  of  silvering,  but  Aew  such  varii* 

tions  in  die  thickness  and  adhesion  of  the  silver  deposited,  that  ootwiA- 

standine  their  lower  price,  it  has  not  been  possible  to  substitate  ftoe 

byposulphites  for  the  a\ka\vtie  e^mdes. 

The  salts  having  ammoiiv^  tot  ^«vT\^?A^^^^%Lt^^^\A8k^uwdfiete 
oxide  of  silver  eaaUy  and  *\u  %i^aX.  c^«dS\Vj^^x^xi^^  %^»iBti&a%>ft^ 
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EHkington,  fitted  to  give  solutions  capable  of  silvering.    It  is,  neverthe- 
less, upon  this  series  of  compounds  that  we  directed  our  examinations. 

And  in  the  first  place,  we  satisfied  ourselves  that  no  salt  of  ammonia, 
leutral  or  alkaline,  holding  the  oxide  of  silver  in  solution  in  water,  could 
leposit  metallic  silver  in  a  constant  and  adherent  layer;  the  ammonia 
!oming  to  the  negative  pole  to  destroy  the  deposit  which  tends  to  form 
iiere,  and  attack  the  metal  to  be  covered. 

We  had  a  commencement  of  success,  by  employing  alcohol  as  a  vehi- 
cle, and  saturating  it  with  nitrate  of  ammonia,  to  make  the  bath  a  con- 
luctor,  then  dissolving  in  it  the  double  nitrate  of  silver  and  ammonia,  as 
leutral  as  possible.  But,  although  this  bath  gave  a  thick  and  adherent 
nlvering,  it  was  subject  to  too  many  opposing  accidents.  The  too  great 
ilkalinity  of  the  liquid,  the  lowering  of  the  temperature,  the  presence  of 
the  least  trace  of  chlorides,  pre^sented  us  from  obtaining  good  results, 
3esides  which,  the  expenditure  of  electiicity  had  to  be  considerable,  and 
he  copper  to  receive  the  deposit  of  silver  must  be  first  covered  with  a 
pellicle  of  that  metal  by  the  operation  of  whitening. 

We  were  then  led  to  remark  that  the  silvering  depended  essentially  on 
:be  reducing  property  of  the  bath,  and  a  great  number  of  experiments 
showed  us  that  although  alkalinity  was  a  necessary  character  in  the  usual 
baths,  it  was  an  absolute  obstacle  in  the  case  of  the  employment  of  the 
ammoniacal  salts;  that  far  from  the  acidity  of  the  bath  being  hurtful,  it  was 
iodispensable  in  the  same  case,  provided  it  was  due  to  an  acid  greedy  of 
Dxyp^en,  and  not  attacking  copper  ^strongly. 

We  will  here  remind,  that  we  did  not  seek  to  determine  the  phenomena 
in  silvering  by  the  cyanides,  but  only  the  conditions  under  which  it 
is  possible  to  deposit  metallic  silver  on  copper,  using  solutions  of  salts  of 
ammonia. 

A  sealed  package  deposited  bv  us  in  the  session  of  the  23d  Feb.,  con- 
tains a  series  of  experiments  macie  on  this  subject,  but  as  we  do  not  yet 
Bsk  for  its  opening,  because  it  also  contains  other  researches  which  we 
have  not  yet  concluded,  we  will  briefly  retrace  here  our  principal  experi- 
ments: 

1st,  Whatever  may  be  the  solution  of  silver  in  a  salt  of  ammonia  upon 
vrhich  we  operate,  it  cannot  give  a  constant  and  adhesive  coat  of  silver 
cmless  it  contains  a  free  acid,  greedy  of  oxygen,  such  as  the  phosphorous, 
lulphurous,  hypophosphorous,  and  hyposulphurous  acids.  Thus  the  neu- 
tral or  alkaline  sulphite  of  ammonia  does  not  give  good  silvering;  but  it 
pves  it  immediately  when  it  is  made  decidedly  acid  with  an  acid  greedy 
jf  oxygen. 

2d,  All  the  acids  greedy  of  oxygen  do  not  succeed;  this  is  the  case  with 
litrous  acid,  probably  because  it  has  too  much  affinity  for  the  metal  to 
!ie  covered. 

3d,  All  the  solutions  of  salts  of  ammonia  capable  of  dissolving  the 
izide  of  silver  do  not  succeed;  the  solution  of  silver  must,  besides,  be 
liable:  thus  the  acid  sulphite  of  ammonia,  at  first  silvers,  but  soon  de- 
somposes  rapidly,  under  the  action  of  the  battery,  and  the  silver  is  almost 
ndrely  precipitated  from  it.  But  if,  to  the  solution  of  acid  sulphite  of 
unmonia,  we  add  the  hyposulphite  of  ammonia,  it  becomes  capable  oC 
imUiiDg  a  more  stable  ba&  otsUver  and  one  'wbicYig^\ea\^e;\.\.«i'KS>i:&N&« 
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4th,  The  presence  of  a  double  salt  of  ammonia  and  silver  is  not  sufficient 
in  order  that  the  bath  may  silver;  in  fact,  the  neutral  solution  of  the 
double  nitrate  of  ammonia  and  silver  does  not  silver;  it  gives  indications 
of  good  silvering,  if  we  saturate  it  with  sulphurous  acid.  'l*he  same  is 
the  case  with  tlie  double  sulphite,  except  the  stability  of  the  bath,  and  ii 
fortiori^  the  same  is  the  case  with  the  double  hyposulphite. 

5th,  The  presence  of  a  double  salt  of  silver  and  any  alkali,  b  not  a 
necessary  condition  for  the  silvering  by  the  bath;  in  fact,  the  sub-citrate 
of  silver,  as  M.  Regnault  showed,  prepared  by  passing  hydrogen  over  the 
proto-citrate,  (precipitated  cold,  so  that  no  aconitic  acid  may  be  found,] 
gives  a  solution  which  silvers  well,  but  which  is  decomposed  during  use, 
which  property  does  not  permit  it  to  be  employed.  The  nitrate  of  alver 
also  gives  at  first  a  good  silvering,  but  one  upon  which  the  affinity  of  the 
nitrous  acid  for  copper,  soon  exercises  an  influence. 

Gth,  It  appears  to  us,  that  in  the  bath's  which  we  have  tried,  the  salt  of 
ammonia  has  no  other  utility  than  to  keep  the  silver  in  solution,  while  the 
property  of  silvering  is  entirely  due  to  the  presence  of  a  free  add,  greedy 
of  oxygen.  In  fact,  this  acid  acts  only  by  dis^ising  the  ammonia  with- 
out attacking  the  copper,  for  if  the  bath  is  acidified  by  sulphuric  acid,  do 
silvering  is  produced.  Nevertheless,  it  may  be  seen  by  shaking  veil 
cleaned  copper  turnings  with  dilute  sulphunc  acid,  that  the  metal  is  not 
sensibly  attacked,  while  the  sulphurous  acid  in  the  same  conditions,  at- 
tacks it  very  sensibly. 

7th,  In  the  baths  which  we  tried,  a  platina  anode  gives  better  results 
than  one  of  silver.  In  fact,  the  silver  anode,  either  in  these  baths  or  in 
those  of  cyanide,  does  not  dissolve  in  proportion  to  the  silver  deposited 
at  the  kathode;  besides,  a  notable  proportion  of  the  silver  of  the  anode 
is  attacked,  and  precipitated  as  a  sub-salt.  Only,  in  the  cvanide  baths, 
it  is  necessary  to  employ  the  soluble  anode,  to  avoid  the  disengagement 
of  hydrocyanic  acid,  whilst  the  disengagement  of  sulphurous  or  hyposul- 
phurous  acid  presents  no  inconveniences. 

8th,  To  get  adherence,  the  cleaning  of  the  pieces  to  be  silvered  mast 
vary  according  to  the  reaction  of  the  bath;  cleaning  by  acids  gives  adh^ 
pence  only  in  acid  baths;  it,  on  the  contrary,  destroys  the  adherence  in  tiie 
alkaline  baths;  this  is  perhaps  caused  by  the  diflerence  of  the  molecular 
states  of  the  copper  when  cleaned  by  pumice  and  potassa,  or  by  an  acid 
bath. 

In  fine,  the  bath  which  gave  us  the  best  results  is  a  mixture  at  S^ 
(Baume)  of  bisulphite  and  acid  hyposulphite  of  ammonia,  in  which  has 
been  dissolved  the  oxide  of  silver,  or  an  insoluble  salt  of  that  base,  sock 
as  the  chloride  for  instance. 

Several  distinguished  Savans,  MM.  Dumas,  Payen,  Peligot,  Edm. 
Becquerel,  have  already  done  us  the  honor  of  being  present  at  our  experi- 
ments, and  appeared  to  admit  their  reality. 

This  bath,  which  appears  to  obey  conditions,  altogether  different  from 
those  which  have  been  heretofore  laid  down,  has,  moreover,  a  decided 
advantage  over  the  cyanide  baths,  inasmuch  as  it  isaltoffetfaer  inofosn 
to  the  health  of  those  who  are  using  it,  a  consideration  wMch  peiiiqps  nqr 
Aave  some  value  in  the  eyes  of  the  Academy.    The  bath  la  moicom 
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idically  economical,  for  the  salts  which  compose  it  are  of  but  little 
lue,  and  as  it  conducts  electricity  very  well,  it  requires  much  less  than 
I  alkaline  baths. — CompUs  Rendus  de  VAcademie  des  Sciences^  [Paris y) 
CA  ^prU,  1852. 
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JVh(7  Arrangement  of  the  Voltaic  Couple.     Jfote  ofM.  Fabre  de  la 

Grange,  presented  by  M.  Becquerd. 

[  have  discovered  a  method  of  making  the  current  of  the  voltaic  pile, 
rfectly  constant  and  invariable,  even  for  weeks  and  months,  of  whatso- 
er  metals  the  electrodes  may  be  formed;  whether  they  be  put  into  action 
separate  liquids,  as  in  the  combination  of  Bunsen,  or  by  a  single  liquid, 
in  the  arrangement  of  Volta. 

This  continuousness  of  the  electric  action  is  obtained,  as  is  that  of  the 
it  of  a  furnace  provided  below  with  a  grate  to  let  the  cinders  fall,  and 
itinually  supplied  with  combustible  from  above. 
The  means  which  I  employ  is  simple,  and  fulfils  all  the  conditions 
licb  can  render  it  applicable  in  practice.  In  place  of  increasing  the 
pehse,  it  diminishes  it. 

Let  us  look  first  at  the  arrangement  of  a  single  couple  with  a  single 
aid.  Let  there  be  a  vessel  having  a  hole  pierced  in  the  middle  of  its 
ttora;  in  this  vessel,  let  there  be  a  concentric  diaphragm  of  sail-cloth, 
ing  not  so  high  as  the  edge  of  the  vessel,  and  fixed  by  cement  to  the 
;tom.  Within  the  diaphragm  is  a  cylinder  of  very  dense  gas-coke, 
Tonnded  by  small  pieces  of  the  same  material,  and  around  the  diaphragm 
ylinder  of  amalgamated  zinc,  and  acidulated  water,  which  is  supplied 
>p  by  drop  from  above. 

Let  us  now  join  the  poles  by  a  conducting  wire,  and  let  us  see  what 
sses  in  the  inside  of  the  apparatus.  The  acidulated  water  which  con- 
aes  to  come  drop  by  drop  from  above,  will  pass  over  the  top  of  the 
»th  diaphragm  upon  the  charcoal,  which  will  be  thus  continuallv  washed 
the  movement  of  the  liquid,  without,  however,  being  soaked,  so  that 
!  polarization  will  be  suspended,  and  the  bubbles  of  hydrogen  will 
icngage  themselves  freely  from  the  interstices  of  the  grains;  on  the 
ler  hand,  the  lower  layers  of  acidulated  water  will,  from  the  effect  of 
i  pressure  which  they  support,  filter  slowly  through  the  cloth,  which  the 
per  and  middle  layers  will  not  do  in  any  perceptible  degree.  Now  these 
rer  layers  are  precisely  those  which  contain  the  sulphate  of  zinc  which 
to  be  eliminated.  The  result  is  an  electric  current,  which  is  entirely 
istant  until  the  zinc  has  entirely  disappeared,  and  is  obtained  with- 
t  other  care  than  that  of  supplying  the  reservoir. 
The  following  is  the  method  in  which  I  unite  a  large  number  of  couples: 
!  stoneware  cups  which  contain  them,  being  three  or  four  diameters  in 
iglli,and  consequently  resembling  tubes,  are  united  and  cemented  into 
Nindle  or  block  easily  carried.  The  upper  surface  is  horizontal,  small 
ttera  lead  the  acidulated  water  to  each  cup.  With  this  disposition,  by 
dag  a  second  reservoir  over  the  pile,  and  chain^^  \!fckft  TaX^tft  vdA. 


142  Mechanics^  Physics^  and  Chemistry, 

height  of  the  diaphragms,  it  is  easy  to  employ  a  second  liquid,  \irhich  is 
dropped  directly,  and  drop  by  drop  on  the  carbon;  as  for  instance,  nitric 
acid.  It  is  used  advantageously  very  weak,  and  when  it  can  no  longer 
serve  for  the  Bunsen  battery,  because  it  no  longer  absorbs  hydrogen. 

The  liquids,  as  they  come  oil'  from  the  cups,  are  collected,  and  may 
serve  again  until  they  are  saturated. 


On  the  Decolorizing  Property  of  Charcoal  and  several  other  Bodies.    By 

E.    FiLIIOL.* 

It  is  generally  stated  that  charcoal  is  the  only  simple  body  which  pos- 
sesses the  property  of  absorbing  coloring  matter  dissolved  in  a  liquid;  it 
further  appears  from  the  investigations  of  MM.  Bussy  and  Payen,  thai 
decoloration  by  charcoal  is  a  purely  physical  phenomenon. 

Several  compound  bodies  (alumina,  sulphate  of  lead  prepared  by  the 
moist  way,  hydrate  of  lead,)  also  partake  of  the  property  of  decolorizing 
liquids;  but  it  is  generally  considered  by  chemists  that  the  action  exerted 
by  oxides  on  coloring  matter  in  the  preparation  of  lakes,  is  chemical, 
differing  in  this  respect  from  that  of  charcoal;  nevertheless,  Berzelius 
was  of  opinion  that  the  decoloration  effected  by  the  oxides  and  metallic 
salts  resembled  that  produced  by  charcoal.  My  object  has  beea  to 
prove: — 

1.  That  charcoal  is  not  the  only  simple  body  possessing  the  property 
of  decolorizing  liquids;  sulphur,  arsenic,  and  iron,  obtained  by  the  reduc- 
tion of  the  hydrated  sesquioxide  by  hydrogen,  are  all  possessed  of  deco- 
lorizing power. 

2.  That  the  number  of  compound  bodies  having  an  appreciable  deco- 
lorizing power,  are  more  numerous  than  has  been  thought,  and  that  this 
power  appears  to  depend  much  more  on  the  state  of  division  of  these 
bodies  than  on  their  chemical  properties. 

3.  That  such  bodies  which  easily  appropriate  one  coloring  matter  may 
have  but  Uttle  tendency  to  do  so  wMth  another;  thus  phosphate  of  lime 
from  bones  (artificially  obtained)  scarcely  decolorizes  the  sulphindigotate 
of  soda,  whilst  it  exercises  a  more  energetic  influence  on  tincture  of  litmos 
than  does  animal  charcoal. 

3.  That  the  decoloration,  in  the  majority  of  cases,  is  a  purely  phTSJcsl 
phenomenon;  thus  the  same  coloring  matter  is  absorbed  by  metalloids, 
metals,  acids,  bases,  salts,  and  organic  substances.  It  is  easy,  moreover, 
by  employing  suitable  solvents,  to  remove  the  coloring  matter  in  an  un- 
altered state  from  the  body  which  had  absorbed  it. 

I  do  not  doubt  but  that  these  facts  may  prove  useful  in  analytical  che 
mistry  and  in  some  manufacturing  processes. 

The  following  results,  which  I  have  extracted  from  my  memoir,  wOl 
give  some  idea  of  the  energy  with  which  certain  decolorizing  mattefs  ui 

*  From  the  London  Chemical  Gazette,  April,  1852. 
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f  observations  vere  made  with  one  of  ColIardeau*s  double  lunette 
lorimeters; — 

nbriztng  Fovnr  of  difftrtnt  Subilaneti,  compared  lo  that  of  purified  Anima. 
Chartwtl,  tiippwed  equal  to  100. 

Tincture  or Litma>>  Salphindigotateof  Sodi. 
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Coatptt 

Rendiu,  Feb.  16, 1853. 

EUis"  Blooming  Balis. 
Hr.  Thomas  Ellis,  of  the  Tredegar  Iron  Works,  Monmouthshire,  is  tlie 
renlor  of  a  fdmple  modification  of  the  common  machine  for  rolling  blooms 
piles  of  iron,  which  possesses  some  very  important  advantages  over 
e  old  arrangement.  The  system  on  which  it  operates  is,  that  the  rolls 
s  made  to  rotate  first  in  one  direction  and  then  in  the  other,  so  as  to  roll 
e  pile  backwards  and  forwards  in  the  direction  of  its  length,  thus  form- 
;  both  ends  of  the  bloom  alike. 

Fig.  I.  Fig.  2. 


Fig.  I  is  an  end  view  of  the  roils  and  actuating  crank,  the  conaectiog 
d  ^  which  is  represented  as  broken  away.  Pig.  2  is  a  view  at  right 
ries  to  fig.  1,  showing  the  rack  and  pinion  apparatus  as  divested  of  the 
tving  crank.  The  power  is  communicated  by  the  main  shaft,  a,  con- 
mtiy  revoWing,  and  carrying  on  its  end  a  powerful  crank,  to  the  pin  oi 
licb  is  jointed  a  connecting  rod,  passing  to  an  eye,  b,  on  one  end  of  a 
nsoDtaf  toothed  rack.  This  rack  slides  in  guides  on  the  top  of  a  pedes- 
1}  ferming  the  bearing  of  a  short  shad,  having  upon  it  a  toothed  pinion, 
wttk  which  the  rack  gears.  This  shaft  is  coupled  at  o  with  the  lower 
the  ptir  of  rolls,  x,  to  that  as  the  shaft,  a,  reTolvea,  it  nv«ft&«niQ»!ar. 
a  ndpmeMtoijrottuy  motion  to  tbepioioDj  c,and^T(ra$^VX.\'Q'i&&'^<^^ 
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The  result  of  this  sytem  of  rolling  is,  that  the  bar  of  iron  is  made  of 
uniform  quality  throughout  its  entire  length,  whilst  the  bloom  does  not 
require  to  be  lifted  over  the  top  of  the  rolls,  as  is  the  case  at  present. 
Hence  arises  a  considerable  saving  in  time  and  labor — for  iv:o  men  aod 
two  boys  are  able  to  roll  by  it  five  tons  per  hour,  or  sixty  tons  per  day 
of  twelve  hours,  and  blooms  of  from  10  cwt.  to  a  ton  can  be  managed 
with  comparative  ease. 

The  machine  has  now  been  rolling  for  some  time  at  the  Tredegar  works, 
and  has  passed  tlirough  it  upwards  of  13,000  tons  without  accident. 

Remarks, — The  old  or  present  system  of  rolling,  by  passing  the  iron  be- 
tween the  rollers  and  then  passing  it  back  over  them,  and  again  passing 
it  between  them,  &c.,  always  presenting  the  same  end  of  the  bar  first  to 
the  rolls,  does  not  "make  a  bar  of  iron  of  uniform  quality  throughout  iis 
entire  length,"  as  above  stated,  because  the  cinder  and  impurities  >vbich 
are  fluid,  are  driven  backward,  or  towards  that  end  of  the  bar  which  comes 
last  through  the  rolls;  consequendy,  ttiis  end  always  contains  more  im- 
purities than  the  one  first  presented  to  the  rolls. 

The  plan  of  rolling  described  in  the  foregoing  article,  would  therefore 
make  a  bar  of  iron  of  "uniform  quality,"  because  the  cinder  would  be 
driven  alternately  from  one  end  of  the  bar  toward  the  other,  but  uot 
driven  mit^  as  it  is  in  the  plan  generally  adopted. 

When  it  is  desired  to  make  a  fine  quality  of  iron,  we  think  this  plan 
would  not  be  found  to  answer  satisfactorily,  but  where  a  large  quantity 
of  ordinary  quality  is  wanted,  it  would  probably  do  very  well.         S. 

FRANKLIN     INSTITUTE. 


Proceedings  of  the  Stated  Monthly  Meeting^  July  15,  1852. 

Owen  Evans,  Esq.,  President,  Pro.  Tern. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  were  received  from  The  Royal  Astronomical  Societv,  Lon- 
don; Hon.  Jos.  R.  Chandler,  M.  C;  The  Young  Men's  Mercantile labrary 
Association,  Cincinnati,  Ohio,  and  from  Messrs.  Isaac  Lea,  Ed.  D.  In- 
graham,  R.  H.  Kern,  Dr.  L.  TurnbuU,  and  George  M.  Conanroe,  Phila. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute 
were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for  the 
month  of  May. 

The  Board  of  Managers  and  Standing  Committees  reported  their  minates. 

The  Committee  on  Exhibitions  reported  that  they  had  instructed  their 
chairman  to  ofier  premiums  for  the  best  designs  for  a  certificate  of  Third 
Premium  to  be  awarded  at  the  Exhibitions. 

New  candidates  for  membership  in  the  Institute  (2)  were  proposedi  umI 
the  candidate  (1)  proposed  at  the  last  meeting  was  duly  elected. 

Errata. 
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For  the  Journal  of  the  Franklin  Institute. 

Remarks  on  the  Bifle.    By  William  N.  Jeffers,  U.  S.  N. 

The  attention  of  the  military  and  sporting  world  has  been  attracted, 
and  its  inventive  genius  stimulated,  by  the  published  reports  of  the  ex- 
traordinaiy  performances  of  the  needle  gun,  and  Minife  rifle.  These  reports 
were  supposed  to  be  ^atly  exaggerated;  but  a  repetition  of  these  experi- 
ments under  other  circumstances,  has  proved  that,  although  the  results 
were  not  in  all  respects  such  as  to  warrant  an  abandonment  of  arms  which 
bare  passed  the  ordeal  of  service,  a  weapon  constructed  on  this  principle 
is  in  most  respects  superior  to  diat  which  has  for  so  long  a  period 
formed  the  armament  of  a  portion  of  the  troops  of  all  civilized  nations. 
Notwithstanding  these  disadvantages,  there  are  persons  who  consider  ac- 
curacy preferable  to  simplicity,  and  who  do  not  doubt  that  the  rifle,  in 
some  of  its  forms,  must  ultimately  supersede  the  smooth  bore,  for  war- 
like, as  it  already  has  for  sporting  purposes.  But  what  are  the  conditions  to 
be  fulfilled  in  making  a  perfect  rifle?  This  is  a  problem  of  difficult  solution; 
perhaps,  by  collating  some  experiments  which  have  been  made  at  vari- 
ous times,  by  order  of  different  governments,  we  may  be  more  successful 
in  our  endeavors  to  ascertain  in  what  respects  these  new  arms  are  superior 
to  the  old,  and  be  saved  the  trouble  of  experimenting  ourselves  to  ascertain 
reaalts  already  known. 

VoK.  XZrV«— Tbhui  SimiM.— No.  3»— SxmxBBS,  1853.  13 
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In  firing  a  musket  or  other  smooth  bored  arm,  there  are  two  causes  xvLIch 
affect  the  ball  most  injuriously,  and  cause  it  to  deviate  from  the  line  of 
aim. 

The  first  cause  is,  that  the  ball  not  being  either  perfectly  spherical  or 
perfectly  homogeneous,  the  centre  of  gravity  does  not  coincide  with  the 
centre  of  figure;  consequently  the  resistance  experienced  during  its  flight 
is  not  directly  opposed  to  the  motion  of  the  centre  of  gravity. 

The  second,  that  the  ball  generally  has  a  rotary  motion  on  some  axis, 
produced  either  in  the  barrel  or  after  it  has  left  it.  In  the  barrel^  if  the 
impulse  of  the  powder  is  not  in  the  direction  of  the  centre  of  gravity  of 
the  ball,  (an  effect  similar  to  that  produced  by  striking  a  billiard  ball  out 
of  line,)  or  by  friction  against  the  interior.  Out  ofihebarrel^  because  the 
resistance  of  the  atmosphere  is  seldom  directly  opposed  to  the  motion  of 
the  centre  of  gravity.  Experiment  proves  that  the  rotation  always  exists; 
for  if  a  mark  is  placed  on  the  ball,  and  that  mark  placed  outward  in  ibe 
barrel,  upon  firing  into  a  soft  substance  it  will  be  found  that  the  marked 
spot  occupies  every  conceivable  position  in  the  target. 

The  existence  of  an  independent  and  uncertain  rotation  being  proved, 
it  is  necessary  that  this  motion  should  be  annulled.  This  is  efiected  by 
tracing  upon  the  interior  of  the  barrel  spiral  grooves,  into  which  the  ball 
is  forced  by  ramming,  or  otherwise;  the  ball,  upon  the  charge  being  fired, 
follows  the  direction  of  the  grooves  and  issues  from  the  barrel  in  the  man- 
ner of  a  short  screw  of  several  threads  from  an  elongated  nut,  the  axis  of 
the  ball  coincident  with  that  of  the  barrel;  this  causes  a  rotation  which 
preserves  the  axis  constantly  parallel  to  its  initial  direction  during  the  time 
of  flight,  presents  any  inequalities  of  weight  or  of  figure  alternately  to  the 
right  and  the  left,  above  and  below  the  line  of  flight,  thus  equalizing  the 
causes  of  deviation.  This  last,  however,  is  not  strictly  true;  for  the  causes 
of  deviation  are  more  energetic  nearer  the  muzzle,  consequently,  if  the 
progressive  velocity  is  very  great,  while  that  of  rotation  is  but  feeble,  the 
resistances  are  not  equal  at  the  points  where  the  inequalities  are  on  op- 
j)Osite  sides  of  the  axis,  and  a  deviation  will  occur.  Rifling  the  bore, 
therefore,  diminishes,  but  does  not  entirely  overcome,  the  deviating  forces; 
in  fact,  it  introduces  certain  deviations,  small  in  amount,  but  peculiar  to 
itself,  which  will  be  hereafter  noticed. 

It  is  a  known  and  generally  admitted  fact,  that  by  diminishing  the 
w^indage  of  the  musket,  {windage  is  the  difference  between  the  diameters 
of  the  barrel  and  the  ball,)  we  increase  the  accuracy;  taking  into  conside- 
ration the  preceding  facts,  some  persons  have  expressed  doubts  as  to  the 
necessity  of  rifling  the  bore,  and  have  asserted  that  by  causing  the  windage 
to  entirely  disappear,  that  is,  forcing  the  ball,  as  great  a  degree  of  accu- 
racy can  be  attained  as  with  the  rifle;  experiments  made  with  smooth 
bores,  and  the  same  barrels  afterwards  rifled,  proved  condusively  that 
the  rifle  is  greatly  superior  in  accuracy. 

The  theory  of  the  effect  of  rifling  would  also  appear  to  render  unne- 
cessary any  experiments  upon  straight  grooves,  since  they  cannot  cause 
the  ball  to  rotate;  nevertheless,  comparisons  were  made,  and  the  results 
found  to  differ  but  little  from  those  obtained  with  the  smooth  bore,  and  of 
course  greatly  inferior  to  the  rifle. 

Having  thus  determined  that  for  accuracy  at  considerable  distances^  i^ 
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was'  necessary  to  adopt  the  principle  of  the  rifle,  a  series  of  experiments 
%ras  made  to  determine — 

The  Mode  of  Loading. — Loading  at  the  breech.  This  mode  is  the  oldest 
known,  and  has  several  advantages;  the  principal  are,  an  increased  range 
and  accuracy,  and  less  recoil  on  account  of  the  reduction  of  the  charge; 
to  these  advantages  we  may  add,  when  the  mechanism  for  closing  the 
breech  is  well  arranged,  facility  and  rapidity  of  firing,  the  importance  of 
which  is  greatly  exaggerated  by  inventors,  but  which  is  not  without  real 
value,  are  greatly  increased.  Unfortunately,  it  appears  difficult  to  com- 
bine all  these  advantages  with  strength  and  simplicity,  and  above  all,  ca- 
pability of  furnishing  prolonged  service  under  the  ordinary  circumstances 
of  a  war. 

The  Prussian  needle  gun  is  one  of  the  latest  arrangements  for  loading  at 
the  breech;  (a  complete  description  of  this  gun  is  to  be  found  in  Appk- 
ton'^s  Meclumics^  Magazine  for  March);  it  has  sustained  the  effect  of  pro- 
tracted firing  without  injur)';  the  arrangement  is  objectionable  in  several 
respects,  but  a  fatal  one  is,  that  if  the  needle  fails  to  ignite  the  priming, 
the  cartridge  must  be  withdrawn.  Jennings'  repeating  rifle  also  loads  at 
the  breech,  and  is  probably  one  of  the  best  of  this  order  of  rifles. 
.  The  cartridges  of  these  two  rifles  are  arranged  upon  precisely  opposite 
principles.  In  the  needle  gun,  the  powder  adjacent  to  the  ball  is  first 
ignited;  consequently,  the  ball  when  once  in  motion,  is  driven  forward  by 
a  force  less  than  that  due  to  the  greatest  tension  of  the  gas;  for  this  force 
is  evidently  greater  at  the  breech,  where  the  combustion  of  the  grains  and 
evolution  of  gas  is  still  going  on,  than  at  the  place  of  the  ball  some  dis- 
tance off.  In  the  Jennings  rifle,  the  charge  is  ignited  at  the  bottom;  the 
loaded  hollow  ball  carries  the  powder  within  it,  and  as  the  grains  are 
successively  consumed,  the  greatest  tension  and  elastic  force  is  exerted 
upon  the  ball  at  the  instant  and  at  the  point  where  the  last  grain  is  con- 
sumed; a  very  small  charge,  therefore,  produces  a  maximum  effect. 

Loading  at  the  muzzle.  This  method  takes  more  time  than  the  pre- 
ceding, fatigues  the  loader  more,  and  increases  the  wear  of  the  barrel  to 
such  an  extent,  particularly  near  the  muzzle,  that  it  is  doubtful  whether 
the  greater  simplicity  of  construction  compensates  for  its  inferior  rapidity 
and  difficulty  of  manipulation,  and  after  some  service,  its  diminished  ac- 
curacy. Numerous  methods  of  loading  have  been  proposed  to  diminish 
these  disadvantages. 

1st,  Loading  with  the  aid  of  the  mallet.  This  method  is  very  objection- 
able, except  for  short  distances  as  in  pistol  galleries,  where  this  mode  is 
usually  adopted;  any  mode  of  forcing  the  ball  which  deforms  it,  as  hard 
ramming  or  driving  with  the  mallet,  is  injurious  to  the  range,  but  favor- 
able to  accuracy,  as  it  is  susceptible  of  demonstration  that  the  shortest 
axis  is  the  axis  of  the  greatest  moment  of  inertia  around  which  the  motion 
of  rotation  is  the  most  stable. 

2d,  With  a  greased  patch.  This  method  has  almost  entirely  superseded 
all  others;  at  the  same  time  that  the  patch  destroys  the  windage,  it  cleans 
the  barrel  for  the  next  round.  It  is  not,  however,  without  serious  objec- 
tions; if  the  ball  fits  tightly,  it  is  difficult  to  enter  and  force  home  with  the 
ramrod;  if  the  ball  enters  easily,  it  must  be  forcibly  rammed,  when  home, 
to  spread  it  into  the  grooves;  an  operation  at  once  fatiguing  to  the  loader, 
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and  injurious  to  the  shape  of  the  ball.  To  assist  in  loading,  there  is  fur- 
nished with  the  best  American  target  rifles  a  straight  starter^  and  a  false 
or  loading  muzzle,  which  enters  the  conical  ball  fairly. 

3d,  The  belted  ball.  The  English  military  rifle  has  but  two  grooves; 
the  ball,  cast  with  a  belt  upon  it,  is  enveloped  in  a  greased  patch,  and 
tlie  loading  is  performed  with  but  little  greater  difficulty  than  with  the 
musket;  tliis  is  a  very  rude  weapon,  and  except  at  very  short  ranges,  has 
little  accuracy  or  force;  it  is  not  astonishing  that  a  people  using  a  weapon 
which,  compared  with  a  Wesson's  American  rifle,  stands  in  about  the 
same  relation  to  it  that  the  bow  and  arrows  do  to  a  musket,  should  con- 
sider the  authenticated  performances  of  the  latter  as  fabulous. 

4th,  The  elliptical  ball  fired  from  a  helical  elliptically  bored  barrel. 
This  idea,  which  has  lately  been  reproduced  in  England  under  the  name 
of  Lancaster's  elliptical  rt/fe,  dates  from  1795;  the  practice  with,  has 
demonstrated  that  it  is,  independent  of  the  difficulty  of  constructioD,  in- 
ferior to  all  the  modern  rifles. 

5th,  The  carabine  il  iige,  or  French  pillar  breeched  rifle.  This  has 
also  been  imitated  in  Lancaster's  pillar  breeched  rifle,  and  Wilkinson's 
stadia  rifle.  In  this  rifle,  a  steel  pin,  or  pillar,  about  half  the  diameter 
of  the  bore,  and  three  inches  in  length,  is  screwed  into  the  centre  of  th? 
breech  pin;  the  powder  fills  the  space  around  this  pillar,  and  the  ball  is 
arrested  by  the  end  which  is  a  plane;  moderate  ramming  with  the  rod, 
spreads  the  ball  into  the  grooves  without  crushing  the  grains  of  powder,  or 
seriously  deforming  the  ball;  it  was  for  this  rifle  that  the  grooved  cylin- 
(Iro-conoidal  ball  was  invented,  which  has  reached  a  range  and  degree  of 
accuracy  hitherto  unequalled. 

6th,  The  Minie  mode  of  loading.  The  accumulated  dirt  in  long  con- 
tinued firing,  and  the  difficulty  of  cleaning  the  breech,  caused  serious  ob- 
jections to  be  raised  to  the  preceding  mode  of  loading.  Mr.  Mini&,  there- 
fore, proposed  to  hollow  the  base  of  the  conical  ball,  and  enter  in  it  the 
point  of  a  conical  iron  cup,  or  plug,  which  should  be  driven  into  the  cavit}* 
by  the  force  of  the  charp;e,  expand  the  ball  into  the  grooves,  and  thus 
force  the  ball  without  efjfort  on  the  part  of  the  loader.  The  loading  is  as 
rapid  and  simple  as  with  the  musket,  and  no  alteration  is  required  in  the 
rifle;  the  ball  alone  is  of  different  construction.  The  numerous  and  se- 
\  ere  tests  to  which  it  has  been  submitted  in  Europe,  would  appear  to  be 
])erfectly  satisfactory,  and  it  has  been  adopted  by  several  nations.  Still, 
it  is  open  to  objection;  one  of  which  is,  that  if  the  cartridge  is  damaged  bv 
exposure,  the  expansion  may  be  either  irregular  or  inefficient,  and  all 
accuracy  lost.  A  small  quantity  of  fulminating  powder  inserted  in  the 
cavity,  would  also  produce  the  required  efiect,  but  the  union  of  iiilnuna- 
ting  powder  with  the  cartridge  is  highly  objectionable,  either  in  magazines^ 
or  during  transportation  from  place  to  place.  The  great  advantages  of 
this  discovery  may  lead  to  the  adoption  of  the  rifle  as  the  sole  weapon 
of  the  infantry  soldier. 

The  Charge  of  Powder. — The  charge  of  powder  is  only  to  be  obtained 
by  experiment;  it  should  be  sufficient,  but  not  excessive.  We  mint, 
therefore,  consider,  1st,  the  quantity  of  powder  which  can  be  burnt  while 
the  ball  is  passing  along  the  barrel:  2d,  the  required  range,  force,  and 
accuracy:  3d,  the  recoil.    Experiment  proves  that  heavy  chaiget  pro- 
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duce  great  irregularities,  and  that  the  accuracy  increases  with  the  diminu- 
tion of  the  charges;  hence,  the  smallest  charge  capable  of  producing  the 
required  effect,  is  to  be  preferred.  The  recoil  being  directly  proportional 
to  the  charge,  it  is  evidently  favorable  to  accuracy  to  employ  small 
charges,  by  which  we  also  diminish  the  inconveniences  of  fouling. 

The  Diameter  and  Shape  of  the  Ball. — When  the  rifle  loads  at  the 
breech,  the  ball  should  be  of  slightly  greater  diameter  than  the  barrel, 
that  the  ball  may  hejbrced  (caused  to  fill  the  grooves)  by  the  action  of 
the  charge;  if  loaded  at  the  muzzle,  the  ball  must  be  somewhat  smaller, 
or  it  will  be  deformed  by  the  blow  of  the  mallet,  or  other  means  adopted 
to  enter  it;  it  must  also  be  of  such  diameter  that  the  fouling  of  the  bore 
urill  not  prevent  it  from  being  rammed  home;  at  the  same  time  the  wind- 
age must  be  sufficiently  small  to  permit  the  spreading  of  the  ball  to  fill 
the  grooves  without  excessive  ramming,  which  fatigues  the  loader  and 
deforms  the  ball. 

Hitherto,  the  spherical  ball  has  generally  been  used,  but  it  has  been 
proposed  to  substitute  a  conical,  cylindro-conical,  or  cylindro-conoidal 
ball;  the  first  attempts  were  not  successful;  the  ball  was  found  to  be  de- 
ficient in  stability,  and  abandoned. 

.  When  a  spherical  ball  is  fired  with  great  velocity,  the  air  in  front  is 
partly  displaced,  partly  condensed,  and  driven  before  it,  the  particles 
forming  a  sort  of  conoid,  having  a  base  equal  to  the  diameter  of  the  ball, 
and  a  height  dependent  upon  the  velocity.  If,  then,  the  anterior  surface 
of  the  ball  is  made  the  shape  of  this  conoid,  the  escape  of  the  condensed 
air  will  be  facilitated,  and  the  resistance  due  to  its  elasticity  reduced  to 
a  simple  friction.  But  since  the  axis  of  the  conoid  passing  through  its 
apex  is  that  of  the  least  moment  of  inertia,  the  conoidal  ball  is  more  atTect- 
ed  by  causes  bf  deviation  than  the  spherical  ball;  to  overcome  these  de- 
fects, it  becomes  necessary  to  increase  the  rapidity  of  rotation;  and  since  the 
elongated  ball  offers  a  great  surface  to  the  action  of  the  grooves,  there  is  no 
difficulty  in  combining  a  rapid  rotation  with  considerable  velocity.  This 
developed  a  new  deviation  peculiar  to  the  rifle,  due  to  the  parallelism  of 
the  axis  of  rotation.  This  deviation,  which  was  named  by  the  discoverer 
derivaiiony  w^as  observed  to  be  always  to  the  right  or  the  left  of  the  ob- 
ject, according  as  the  turns  of  the  spiral  were  from  left  to  right,  or  right 
to  left;  and,  increasing  with  the  rapidity  of  rotation  and  the  distance, 
can  only  be  due  to  the  rotation  itself. 

If  we  fire  an  elongated  ball  at  a  distant  object,  the  axis  of  the  rifle 
must  be  aimed  sufficiently  above  it  to  compensate  for  the  effect  of  gravity; 
the  axis  of  the  ball  on  issuing  from  the  muzzle,  takes  the  direction  of  the 
line  of  ffight,  the  resistance  of  the  air  is  concentrated  upon  the  apex,  con- 
sequently, the  friction  caused  by  the  rotation  is  distributed  equally  around 
the  ball,  and  there  will  be  no  deviation;  but  as  the  ball  approaches  the 
target,  the  axis,  preserving  its  parallelism,  makes  an  angle  with  the  path  of 
the  ball,  the  anterior  surface  experiences  greater  pressure  from  the  con- 
densed air  in  front,  while  the  posterior  surface  is  in  a  vacuum,  and  there 
will  be  an  unequal  friction,  which  will  impel  the  ball  towards  the  right  or 
left,  depending  on  the  direction  of  rotation.  At  900  yards,  with  a  cylin- 
dro-conoidal ball,  the  derivation  amounted  to  four  yards. 

A  careful  study  of  these  effects  led  to  a  discovery  of  the  causes  pro- 
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ducing  and  the  means  of  correcting  them,  and  subsequent  experiment 
arranged  the  details  of  the  grooved  cylindro-conoidal  ball,  which  in  the 
carabine  cl  tige  and  Mini^  rifle,  has  proved  so  efficacious. 

The  theory  of  this  ball  is  easily  explained.  The  centre  of  gravity  of 
the  ball  being  in  the  line  of  flight,  and  the  axis  making  an  angle  with  that 
line,  any  resistances  in  the  rear  of  the  centre  of  gravity  must  have  a  ten- 
dency to  cause  the  ball  to  turn  on  that  point,  and  make  the  axis  of  the  ball 
coincide  with  the  line  of  flight.  This  resistance  was  produced  in  the  model 
ball  by  forming  on  the  cylindrical  part  several  circular  grooves  of  a  triangu- 
lar section,  the  rear  fiice  perpendicular  to  the  axis  of  the  ball.  Experiment 
fully  confirms  what  theory  designated  as  the  remedy.  The  axis  of  the 
ball  is  constantly  directed  in  the  line  of  flight,  the  derivaiion  disappears, 
the  ball  experiences  the  least  possible  resistance,  and  retains  an  almost 
incredible  degree  ot  force  and  accuracy  at  distances  beyond  the  limits  of 
distinct  vision. 

The  Length  of  Barrel. — The  charge  should  be  such  that  its  inflamma- 
tion may  be  completed  before  the  ball  has  left  the  gun;  but  as  the  charge 
is  fixed  in  advance  at  the  least  quantity  to  produce  the  required  effect,  it 
follows  that  the  barrel  should  be  shortened  to  that  point.  An  excessive 
length  can  but  increase  the  friction  and  diminish  the  range,  while  experi- 
ment shows  that  it  injuriously  affects  the  accuracy. 

The  Inclination  or  Twist  ojfthe  Grooves, — To  determine  this,  we  must 
examine  the  relations  existing  between  the  charge  of  powder  and  the  in- 
clination. It  is  evident  that  with  equal  charges,  the  rapidity  of  rotation 
increases  with  the  inclination;  it  would  therefore  appear  to  follow  thatibe 
accuracy  should  correspondingly  increase;  but  as  the  rotation  is  produced 
by  the  Iriclion  of  the  ball  in  the  grooves,  if  the  charge  is  great  and  the 
twist  quick,  the  small  portions  of  lead  entering  these  grooves  are  not  ca- 
pable of  ofli'ering  sufficient  resistance  to  rupture,  the  ball  will  not  follow 
the  direction  of  the  grooves,  it  must  be  cut  or  stript,  and  issue  from  the 
barrel  greatly  deformed,  and  totally  devoid  of  accuracy.  On  the  other 
hand,  if  the  inclination  is  too  small,  the  rotation  will  not  be  suflScicntly 
rapid  to  overcome  the  several  causes  of  deviation;  it  follows  that  we  must 
increase  the  length  of  the  spiral  as  we  increase  the  charge. 

The  experiments  to  determine  this  point  were  made  upon  two  natures 
of  twist;  the  uniform,  and  the  parabolic  or  increasing  twist.  In  conform- 
ity with  the  laws  of  the  motion  of  bodies,  we  should  progressively  increase 
the  inclination  of  the  grooves  to  the  axis;  for  the  ball  being  subjected  at 
the  same  time  to  two  motions,  necessarily  has  a  tendency  to  escape  from 
the  grooves;  and  the  greater  the  inclination,  the  more  difficult  it  will  be  to 
overcome  this  tendency;  therefore,  there  should  be  some  ratio  established 
between  the  velocities  of  the  motions  of  rotation  and  of  progression. 
The  experiments  proved  that  for  a  quick  twist  of  a  turn  in  Uiree  to  si 
feet,  the  increasing  twist  was  preferable;  but  that  for  a  spherical  ball  of 
musket  canbre,  a  twist  of  about  one-seventh,  or  a  turn  in  twenty  feet,  vas 
suflScient,  and  that  for  this  length  of  twist  the  increasing  twist  bad  noad* 
vantages.  The  conical  ball  rotating  on  the  axis  of  the  least  moment  ci 
inertia,  requires  a  more  rapid  rotation  to  insure  the  stability  of  this  axis; 
furthermore,  the  effect  of  the  deviating  force  increasing  with  the  dimiontioD 
of  the  bore,  it  follows  that  the  smaller  the  diameter  of  the  ball,  and'ibe 


Bemarks  on  the  R^k.  151 

greater  its  length  in  proportion  to  its  diameter,  the  more  rapid  should  be 
the  twist.  Rifles  have  been  made  in  this  country  with  a  twist  ending  with 
a  turn  in  eighteen  inches;  if  this  excessive  twist  was  necessary  to  insure 
the  stability  of  the  ball,  there  were  defects  in  the  rifle,  and  the  shape  of 
the  ball,  which  should  have  been  remedied.  Experiment  shows,  that 
with  the  same  charge  and  more  than  a  necessary  degree  of  twist,  there  is 
a  loss  of  range,  accuracy,  and  killing  force,  at  long  distances;  this  is  con- 
formable to  theory,  for  the  friction  and  loss  of  force  evidently  increases 
with  the  twist. 

Experiments  were  also  made  upon  the  decreasing  twist  This  idea  has 
lately  been  reproduced  and  advocated  by  Greener  in  his  treatise  on  the 
gun;  these  experiments  proved  that  this  was  decidedly  the  least  advan- 
tageous of  all  the  methods  proposed.  The  projectors  of  this  arrangement 
argued,  with  some  plausibility,  that  the  velocity  of  rotation,  (that  is,  the 
number  of  turns  in  a  second  of  time,)  was  not  due  to  the  inclination  of 
the  grooves  alone,  but  also  to  the  velocity  of  the  ball;  and  as  this  velocity 
was  constantly  increasing  until  the  ball  reached  the  muzzle,  the  inclina- 
tion should  decrease,  that  the  ratio  of  the  velocities  should  remain  con- 
stant. 

The  Member  of  Grooves. — It  has  been  shown,  that  diminishing  the 
twist,  to  a  certain  limit,  was  attended  with  increased  range  and  accuracy. 
Similar  results  attended  a  reduction  of  the  number  of  grooves.  At  least 
two  grooves  are  necessary;  a  single  one  would  cause  deviations  from  the 
instant  the  ball  left  the  barrel.  The  number  should  be  such  that  but  mo- 
derate ramming  is  required  to  spread  the  ball  into  the  grooves;  for  if  the 
number  is  small,  the  depth  must  be  correspondingly  increased,  to  -give 
sufficient  hold  to  prevent  the  ball  from  stripping.  If  the  number  of 
grooves  is  an  even  number,  the  ball  must  be  enlarged  by  ramming  in  the 
direction  of  a  diameter  by  twice  the  depth  of  the  groove;  if  the  number 
is  odd,  the  solid  opposed  to  the  crease  assists  in  spreading  the  ball  into 
the  grooves.  For  these  reasons  an  odd  number  is  to  be  preferred;  from 
five  to  seven  is  the  preferable  number.  The  carabine  h  Uge  has  four,  the 
Minife  rifle  five;  some  rifles  have  upwards  of  a  hundred. 

Depth  of  the  Grooves. — The  depth  should  be  such  that  a  moderate 
force  will  cause  the  lead  to  entirely  fill  the  groove;  otherwise  a  portion  of 
the  inflamed  powder  will  escape  through  the  grooves,  injuriously  affect 
the  range  and  accuracy,  and  injure  the  barrel.  If  the  grooves  are  very 
deep,  the  projections  raised  upon  the  ball  will  diminish  its  velocity  and 
accuracy;  consequently,  too  great  a  depth  cannot  be  otherwise  than  inju- 
rious. Experiment  must  determine  for  the  particular  calibre  and  charge 
the  least  depth  necessary;  arms  loading  at  the  breech  require  a  greater 
depth  than  those  loading  at  the  muzzle.  The  grooves  should  be  of  equal 
depth,  at  the  same  distance  from  the  muzzle,  or  the  unequal  projections 
raised  on  the  surface  of  the  ball  may  cause  great  irregularities.  Recent 
experiments  have,  however,  shewn  that  it  is  highly  advantageous  to  di- 
minish the  depth  of  the  grooves  as  they  approach  the  muzzle,  and  even 
that  no  injury  is  produced  if  a  few  inches  near  the  muzzle  are  left  smooth; 
this  arrangement  keeps  the  ball  constantly  fixed  solidly  in  the  groove, 
while  the  friction  against  the  lands  (or  solids  between  the  grooves)  is 
scarcely  sensible;  the  ridges  raised  on  the  ball  by  ramm\A%  ^&xiio^^xi2vv\^ 
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disappear.  In  the  American  target  rifle,  particularly  those  of  Wesson's 
make,  the  same  object  is  sought  to  be  attained  (the  solidity  of  the  ball) 
by  freeing  the  bore  from  the  muzzle  towards  the  breech;  this  method  is 
attended  with  increased  friction,  on  account  of  the  greater  surface  of 
lands  than  of  grooves,  and  has  also  the  disadvantage  of  increasing  the 
ridges  raised  by  ramming. 

The  Shape  cfthe  Grooves. — A  great  many  trials  were  made  of  grooves 
of  diflerent  cross  section.  Of  all  the  forms  tried,  the  rectangular,  with  the 
•interior  angles  rounded  off,  proved  superior;  for  since  neither  the  lead 
nor  the  patch  can  be  forced  into  the  angles  of  other  grooves,  they  permit 
an  escape  of  gas  injurious  to  range  and  accuracy.  It  was  also  found  pre* 
ferable  to  have  greater  width  of  lands  than  of  grooves;  and  that  for  the 
number  adopted,  three-eighths  of  the  total  circumference  was  sufficient. 

The  Thickness  of  the  Barrel^  and  Material  oj*  which  U  is  composed,— li 
is  a  firmly  rooted  popular  opinion,  that  the  barrels  of  rifles  must  be  very 
thick,  and  the  weapon  heavy  and  unwieldy,  to  fire  with  accuracy;  but 
repeated  experiments  have  proved  that  a  diminution  of  thickness  and  of 
weight  had  no  injurious  effect  upon  the  accuracy,  except  so  far  as  it  in- 
creased  the  recoil,  with  charges  much  greater  than  any  proposed  for  ser- 
vice. The  musket  barrel  ritled  gave  results  equal  to  the  rifle  of  equal 
diameter  of  ball,  weighing  two  pounds  heavier.  The  homogeneity  of  the 
material  composing  the  barrel  is  of  much  greater  importance;  a  want  of 
this  quality  causes  an  irregular  vibration  and  a  curvature  of  the  banel 
from  unequal  expansion.  To  insure  a  greater  degree  of  it,  the  barrels  of 
rifles,  formerly  made  of  iron,  are  now  universally  manufactured  from  cast 
steel.  In  addition  to  greater  strength  and  homogeneousness,  its  hardness 
preserves  the  muzzle  from  wear,  a  matter  of  very  great  importance;  for 
any  aperture  which  may  permit  the  gas  to  escape  before  the  ball  leaves 
the  muzzle,  must  cause  an  initial  deviation  variable  in  amount,  therefore 
not  to  be  counteracted.  For  this  reason,  the  best  American  target  rifles 
are  furnished  with  a  false  or  loading  muzzle,  and  the  conical  ball  is  en- 
tered with  a  straight  starter,  which  preserves  its  axis  perpendicular  to  the 
plane  of  the  muzzle. 

Vibration  of  the  Barrel. — ^It  is  generally  supposed,  that  by  firing  seve- 
ral successive  shots  from  a  rifle  always  charged  and  pointed  alike,  at  a 
target  placed  at  a  short  distance,  the  balls  could  not  deviate  in  any  diree- 
tion,  and  therefore  should  pass  through  the  same  hole;  but  this  is  not  the 
case.  Upon  firing  several  shots,  from  different  barrels,  through  a  piece 
of  pasteboard  placed  six  feet  from  the  muzzle,  it  was  observed  that  after 
a  certain  number  of  rounds,  a  circuit  opening  was  formed  nearly  double 
the  diameter  of  the  ball,  the  centre  of  which  coincided  viiih  the  axis  of 
the  bore.  It  was  also  proved  that  like  results  followed  the  use  of  the  rifle 
and  the  musket,  and  that  the  deviations  were  in  all  directions.  These 
results  can  only  be  attributed  to  the  vibrations  of  the  barrel. 

These  vibrations  are  of  two  sorts;  the  one  perpendicular  to  the  axis 
occasions  a  momentary  swelling;  the  other,  longitudinal,  displaces  the 
axis  itself  by  an  oscillatory  movement;  this  longitudinal  vibration,  wUck 
is  the  most  important,  increases  with  the  charge  and  the  checks  to  a  fo 
recoil;  the  barrel  recoiling  freely,  the  vibration  is  scarcely  sensible,  fttf 
also  proved  that  recoil  commences  before  the  ball  leaves  the  barrel. 
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The  deviations  being  similar  near  the  muzzle  for  all  the  barrels,  rifled 
or  smooth  bore,  good  or  bad,  it  is  evident  that  the  deviations  at  great 
distances  can  only  be  attributed  to  the  resistance  of  the  air;  another 
proof  that  the  principle  of  the  rifle  is  necessary  to  diminish  the  effect  of 
this  resistance,  but  cannot  cause  the  deviations  to  entirely  disappear;  also, 
that  the  figure  and  ^veight  of  the  ball  are  of  much  greater  consequence 
than  is  generally  supposed. 

A  careful  study  of  the  facts  brought  together  in  the  preceding  pages, 
has  led  the  writer  to  the  following  conclusions:  i 

That  the  American  rifle  made  by  the  best  makers  is  a  nearly  perfect 
weapon,  principally  faulty  in  the  smallness  of  the  bore  and  too  great 
length  and  weight  of  the  barrel.  But  while  the  weapon  itself  so  nearly 
fulhis  the  theoretical  and  mechanical  conditions  necessary  for  a  successful 
practice,  the  manipulation  and  accessaries  are  decidedly  faulty.  The 
loading  is  difficult,  tedious,  and  requires  much  practice  and  expertness; 
the  balls  are  generally  very  acute  conoids,  with  plane  or  hemispherical 
bases,  the  most  susceptible  of  all  forms  to  deviations;  the  rifle  is  in  prac- 
tice greatly  overcharged,  endeavoring  to  obtain  by  great  velocity  of  ball 
a  force  and  accuracy  better  obtained  with  a  better  form  and  greater 
weight.  The  heavy  charge  requires  great  strength  of  barrel,  and  conse- 
quently thickness  and  weight,  to  withstand  its  force,  gives  considerable 
recoil,  and  makes  it  necessary  to  clean  the  gun  after  a  few  rounds. 

Practice  with  a  rifle  in  the  possession  of  the  writer,  made  by  Wesson, 
(admitted  to  be  the  best  of  makers,)  of  a  calibre  of  forty-five  spherical 
balls  to  the  pound,  proves  these  conclusions  to  be  correct.  The  barrel, 
freed  from  near  the  muzzle  towards  the  breech,  was  thirty-four  inches 
long,  rifled  with  an  increasing  twist,  ending  with  a  turn  in  six  feet.  The 
ball  is  purely  conoidal;  consequently,  unless  it  is  entered  with  the  utmost 
nicety,  the  axis  does  not  coincide  with  the  axis  of  the  bore;  the  charge 
was  so  great,  that  unless  the  ball  was  hardened  with  tin,  it  was  frequently 
upset  by  the  force  of  explosion. 

The  charge  was  subsequently  reduced  one-half;  the  ball  increased  in 
length  to  two  diameters,  three-eighths  cylindrical,  the  other  portion 
conoidal,  the  tangents  to  the  curve  at  the  apex  forming  an  angle  of  about 
70**;  three  grooves  were  formed  upon  the  cylindrical  part  of  tne  ball;  the 
barrel  was  shortened  to  thii#^  inches.  These  alterations  have  been  at- 
tended with  the  expected  success.  At  the  distance  of  forty  to  sixty  rods, 
there  is  no  perceptible  advantage;  but  on  increasing  the  distance,  the  su- 
periority becomes  more  marked,  till  at  150  rods  the  accuracy  is  nearly 
doubled. 

To  obtain  satisfactory  results,  so  many  precautions  are  necessary,  so 
much  practice  required,  and  so  long  a  time  required  to  load  the  rifle,  that 
it  is  not  probable  that  such  a  weapon  will  ever  be  used  for  any  other 
purpose  than  target  practice,  and  some  more  convenient  weapon  must 
come  into  use. 

The  principle  of  loading  at  the  breech,  although  liable  to  objections, 
must  be  admitted  to  be  very  advantageous,  and  can  scarcely  fail  to  be 
adopted  for  sporting  purposes,  arming  of  volunteer  troops,  and  even  a 
portion  of  the  regular  forces.    Althou^  the  rifle  so  constructed  is  some- 
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^vhat  more  difficult  to  manufacture,  it  is,  by  dispensing:  with  the  ramrod, 
more  conveniently  handled:  if  the  mode  of  closing  the  breech  is  vrell 
arranged,  the  duration  of  the  arm  is  at  least  equal  to  that  of  a  rifle  load- 
iiiu^  at  the  muzzle.  The  manual  is  more  simple,  easily  learned,  and  the 
rille  may  be  loaded  with  facility  even  when  lying  down ;  the  charge 
being  small,  the  injuries  due  to  its  corrosive  action  are  sensibly  dimimsD- 
ed :  the  recoil  is  scarcely  perceptible,  and  the  gun  may  be  loaded  an  un- 
limited number  of  times  without  cleaning:  for  the  same  weight  of  gun, 
tliu  bore  may  be  larger,  which  has  been  shown  to  be  advantageous. 

A  rifle  on  this  principle,  of  a  half  inch  bore,  (32  to  the  pound,)  pro- 
perly constructed,  firing  a  conoidal  ball,  with  a  charge  of  thirty  grains  of 
rifle  powder,  will  be  efl'ective  at  half  a  mile,  a  distance  beyond  the  limits 
of  distinct  vision,  or  our  means  of  estimating  distances  with  precision. 
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Railways  and  other  Roads.     By  J.  H.  Fisher,  Esq. 

I  propose  to  examine  the  question,  whether  the  railway  is  the  form  of 
road  which,  so  far  as  we  now  can  see  and  judge,  is  the  most  economical 
and  agreeable  for  populous  districts. 

Inventions  are  often  the  oflspring  of  accidents,  and  always  more  or 
less  modified  by  accidents.  Roads,  more  than  other  inventions,  have 
bt^en  subject  to  such  modification,  and  turned  from  their  normal  growth 
by  it;  and  until  freed  from  it,  they  cannot  attain  to  a  condition  that  will 
satisfy  the  requirements  of  the  various  kinds  of  travel  that  must  pass  over 
them. 

The  motive  power  is  the  first  accident  that  has  modified  roads.  With- 
out going  back  to  semi-barbarous  ages,  in  which*  none  but  rude  vehicles 
existed,  and  roads  were  pathways  of  common  earth,  I  will  notice  the 
modifications  now  adopted  to  accommodate  them  to  animal  power.  Stone 
pavements  are  grooved,  sometimes  roughened  over  their  entire  surface, 
to  give  a  firm  foothold  to  horses;  they  are  made  of  stones  so  small  that 
they  will  form  an  uneven  surface.  All  this  roughness  and  unevenness  of 
surface  is  injurious  to  the  road  as  a  street  track,  but  necessary  to  enable 
the  animals  to  obtain  such  a  foothold  as  wiH  resist  the  tendency  to  sBp. 

Railways,  from  their  beginning  until  locomotives  were  introduced, 
were  made  for  burdens  so  heavy  that  the  common  roads  of  the  time 
could  not  bear  them;  and  in  order  to  draw  such  loads,  it  was  necessaiy 
that  the  horse  track  should  afford  a  secure  foothold.  The  earliest  were 
mere  timber  tracks  for  the  wheels,  with  the  common  earth,  or  at  best  a 
gravel  track,  between  them.  As  it  was  found  that  the  timber  would  not 
without  injury  bear  the  pressure  of  the  wheels,  strips  of  iron  were  pat 
upon  them;  and  finally,  iron  rails  upon  cross  sleepers  of  timber  came  into 
use,  as  the  locomotive  gradually  developed  itself. 

It  appears  to  me  that  the  narrow  wheel  track,  which  could  not  hare 
been  kept  except  by  slow  moving  vehicles,  and  the  flanch  rail  or  titB) 
were  too  obviously  inconvenient  to  have  been  adopted,  were  itnotftr 
the  necessity  of  a  surface  into  which  the  horse  could  indent  his  toeSyttd 
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a  firm  hold;  and  thus  far  at  least  the  railroad  seems  to  have  derived 
n  from  accident. 

118  now  consider  what  might  have  been  the  form  of  the  early  col- 
oads,  had  timber  been  cheap  enough  to  make  the  whole  surface  of 
i  had  there  been  a  varied  and  abundant  traffic,  requiring  diflerent 
if  speed)  turn-outS)  stoppages,  and  all  the  impediments  of  roads  in 
)us  districts,  and  had  the  locomotive  attained  to  the  efficiency  and 
Qess  of  structure  that  characterize  the  light  locomotives  of  the  pre- 
ay.  The  service  required  was  to  draw  heavy  loads  at  a  rate  so  slow 
very  simple  steering  apparatus  would  have  sufficed.  It  was  neces- 
)r  at  least  desirable,  that  the  colliery  vehicles  should  pass  each 
and  other  vehicles  could  not  use  the  road  unless  allowed  to  pass 
by  the  burden  vehicles.     There  can  hardly  be  a  doubt  that  the 

surface  would  have  been  timber;  and  a  plank  road,  of  the  thick- 
nd  strength  required  for  the  service,  would  have  been  the  result. 
if  the  locomotive  had  attained  to  this  condition  at  the  time  when 
ngthwise  timber  track  Was  guarded  from  the  crushing  weight  by  a 
)f  iron,  the  question  of  a  fulcrum  for  the  motive  power  would  have 
)een  settled,  and  an  iron  surface  would  have  been  adopted,  unless 
irse  traffic  were  of  such  amount  as  to  require  a  less  slippery  surface. 
I  case  actually  stood,  there  was  an  accident,  which  would  have 
less  influential  in  the  case  we  have  supposed,  but  which  had  much 
with  preserving  the  railway  form.  I  allude  to  the  strange  notion 
16  adhesion  of  the  wheels  was  insufficient  to  enable  the  locomotive 
.w  a  load,  or  work  upon  a  smooth  surface  more  advantageously  than 
I  could  work.  To  overcome  this  imaginary  difficulty,  the  toothed 
'  Blenkinsop,  and  various  imitations  of  horses'  legs,  were  devised; 
them  requiring  that  the  rail  should  be  preserved.    This  delusion 

have  been  dispelled  sooner,  had  the  grades  not  been  so  steep  that 
Bg  would  in  some  cases  unavoidably  occur  if  the  loads  drawn  after 
comotive  were  of  the  usual  weight  that  it  could  draw  upon  the  lesser 
es. 

ese  accidents,  concurring  perhaps  with  others,  seem  to  have  given 
>  a  system  that  could  not  have  grown  to  its  present  magnitude  had 
le  minds  of  the  engineers,  or  mere  workmen,  been  incapable  of  tho- 
ly  investigating  the  subject  before  them.  Step  by  step,  the  rail 
Q  advanced,  from  the  timber  track  to  the  tram,  from  the  tram  to  the 
ir  the  flanch  wheel,  from  the  light  and  flimsy  rail  to  the  heavy  and 
ail  now  in  use.  In  the  mean  time  the  traffic  increased,  and  demand- 
ompt  and  unremitting  action,  rather  than  deliberation.  Inventors 
required  to  determine  how  to  time  the  trains,  and  avoid  collisions 
.elays.  This  they  accomplished  by  diminishing  their  number,  and 
uring  to  an  enormous  weight  and  size  the  cars  and  engines,  so  that 
A  of  the  three  or  four  tons  which  a  convenient  passenger  vehicle 
;  have  weighed,  the  passenger  train  now  weighs  a  hundred  tons  or 

lile  railways  have  been  growing  in  this  way,  some  efforts  have  been 
to  improve  common  roads;  but  they  have  been  hindered,  and  until 

D  a  few  years  defeated,  by  the  difficulties  which  lie  in  the  way  of 
grading,  and  by  the  requirement  of  a  surface  upon  which  horses 


156  Civil  Engineering. 

can  draw  heavy  loads  without  stopping.  Cast  iron  pavements  were  tried 
in  London  twenty  years  ago,  and  abandoned  because  they  were  slippery. 
Stone  tracks,  composed  of  long  dressed  stones,  with  rough  horse  tracks 
between  them,  have  been  used  where  there  is  but  moderate  traffic  But 
in  the  main  thoroughfares  the  improved  wheel  surface  has  been  deemed 
an  insufficient  compensation  for  the  danger  of  injuring  horses,  and  stop- 
ping crowds  of  veliicles  by  their  fall.  A  new  trial  of  iron  paving  is  now 
being  made  in  Glasgow,  thus  far  with  such  satisfactory  results  as  make  it 
probable  that  it  will  be  generally  adopted.  The  grooving  is  improved, 
so  that  the  old  difficulty  of  slipping  is  avoided;  and  the  structure  is 
cheaper,  and  promises  to  be  more  durable,  than  stone  pavement.  The 
cost  is  within  two  dollars  per  s<|uar6  yard;  and  if  allowance  be  made  for 
the  exemption  from  the  necessity  of  such  repairs  as  are  required  by  the 
wooden  portion  of  railways,  it  appears  that  an  iron  pavement  of  suffiicieDt 
width  for  turning  out  will  not  cost  more  than  a  double  railway. 

If  we  now  suppose  that  horses  are  on  the  whole  as  expensive  as  steam 
power,  in  the  present  state  of  invention  and  workmanship,  we  may  fairly 
assume  that  a  road  can  be  made  of  iron,  with  a  surface  and  grade  equal 
to  the  railway,  which  will  accommodate  every  variety  of  traffic,  and  ad- 
mit the  use  of  vehicles  that  can  diverge  from  it  to  reach  the  places  where 
their  burdens  are  to  be  set  down  and  taken  up.  It  is  a  fact  well  estab- 
lished, that  no  kind  of  road  in  ordinary  condition  is  absolutely  impradi' 
cable  to  steam  carriages,  however  unprofitable  it  might  be  to  run  them 
upon  bad  roads  alone. 

Upon  such  a  road  there  would  be  no  necessity  for  mammoth  trainSi 
starting  at  long  intervals,  and  stopping  only  at  distant  stations,  requiring 
passengers  to  pay  two  coach  fares  in  addition  to  the  railway  fare,  in  order 
to  complete  their  journey.  The  loads  would  be  light,  and  go  without 
change  of  vehicle  from  their  departure  to  their  destination;  passenger 
vehicles  that  must  move  rapidly,  would  be  light,  so  that  if  they  should 
run  off  the  road,  no  damage  could  occur;  and  accommodation  stages 
and  private  carriages  could  again  come  into  use,  and  move  as  rapidly  as 
the  locomotive;  and  as  they  would  avoid  the  delay  of  transhipment,  they 
would  perform  their  service  with  more  despatch  than  the  railway,  at  least 
upon  short  lines  of  travel. 

Such  a  road  could  be  sodded  to  the  edge,  and  perfectly  free  from  dust: 
and  as  it  would  be  supported  at  all  points  upon  a  bed  of  concrete,  and 
free  from  roughness,  the  wheels  would  run  over  it  with  very  little  noise 
or  jolting.  A  smooth  and  quiet  motion,  with  the  privacy  of  one's  oim 
vehicle,  and  the  comfort  of  having  it  well  ventilated  by  the  blowing-fiO) 
and  warmed  by  the  waste  steam,  would  render  travel  a  luxury  to  &  en- 
joyed, rather  than  a  necessity  to  be  endured,  as  it  often  is  under  the  present 
system,  especially  in  dry  and  dirty  weather.  And  were  street  pavements 
made  of  iron,  and  horses  not  used,  they  would  be  free  from  dust  and  mud; 
and  the  expense  of  cleaning  would  be  slight — the  rain  alone  would  keep 
them  always  cleaner  than  stone  pavements  can  be  kept  by  the  usual 
process. 

The  expense  of  such  a  system  should  be  estimated  by  a  fair  comparison 
of  its  utility  with  its  cost  to  all  who  aid  in  paying  for  it  Hie  cost  of 
paving,  street  cleaning,  road  making,  and  much  of  the  cost  of  clodiifl^i 
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ire  (airly  chargeable  under  the  general  head  of  cost  of  transit;  but  it  has  been 
too  much  the  custom  to  look  solely  to  the  total  expense  of  maintaining  horses 
and  their  vehicles,  and  comparing  it  with  the  cost  of  other  motive  power, 
without  reference  to  the  comparative  wear  of  the  public  roads,  to  the  damage 
to  private  property  and  comfort  by  dust  and  mud,  to  the  time  lost  in  travel- 
ing, and  to  the  wear  of  vehicles,  and  other  expenses  incidental  to  the 
form  of  road  which  we  have  assumed  as  the  temporary  and  imperfect 
form.  If  the  damage  to  clothing,  comfort,  and  health,  were  much  less, 
there  would  be  a  gain;  not,  however,  to  tl\e  coach  proprietor,  and  he 
would  not  pay  for  it;  if  the  time  of  travel  were  less,  there  would  be  a  gain, 
but  not  to  the  public  carrier;  if  street  cleaning  were  lessened,  there  would 
be  a  gain,  for  which  the  coach  proprietor  might  be  willing  to  pay  a  part. 
But  all  these  interests,  and  many  others,  will  remain  without  the  union 
that  would  produce  reform,  until  the  public  constructs  the  roads,  and 
distributes  the  taxes  according  to  the  benefits.  If  a  road  be  made  agree- 
able to  the  fastidious  tastes  of  the  wealthy,  always  perfectly  clean,  free 
from  uncouth  sights,  and  its  sides  beautifully  ornamented  with  trees  and 
shrubbery,  it  would  be  just  that  the  pleasure  carriages  of  that  class  should 
pay  a  tax  somewhat  piopoitioned  to  their  value,  and  that  the  plain  vehi- 
cle of  the  man  in  moderate  circumstances  should  pay  less.  Part  of  the 
tax  would  be  for  embellishment — that  part  should  be  assessed  chiefly 
upon  those  who  would  not  willingly  dispense  with  it;  another  part  would 
be  for  wear  of  road,  and  that  part  should  be  assessed  as  a  mileage  tax, 
or,  what  might  amount  nearly  to  the  same  thing,  each  keeper  of  a  carriage 
should  pay  a  certain  amount  upon  the  renewal  or  repairs  of  his  wheels. 

But  during  the  transition  state,  while  horse  power  and  elementary 
power  are  struggling  for  ascendency,  roads  will  be  of  a  mixed  cha- 
racter. The  general  form  of  the  train  or  track  road  will  be  more  or  less 
adopted.  If  iron  be  the  material,  the  horse  tracks  will  be  ^ooved,  and 
the  wheel  tracks  smooth.  But  it  will  be  found  that  habit  and  training  will 
accustom  horses  to  the  smooth  surface,  so  that,  with  light  loads,  they  will 
not  slip.  The  grooving  will  soon  be  dispensed  with  upon  the  level  por- 
tioi^.  In  the  mean  time,  every  year  will  cheapen  and  improve  machinery, 
until  it  will  be  no  longer  expedient  to  provide  for  the  use  of  horses;  and 
the  roads  will  then  be  made  of  their  normal  form. 

The  present  cost  of  steam  power  is  a  question  of  interest,  which  is  more 
or  less  discussed,  in  England  and  this  country.  A  selectcommittee  of  the 
House  of  Commons,  in  1831,  after  hearing  the  evidence  of  the  proprietors  of 
steam  carriages,  and  numerous  men  of  science,  reported  that  steam  car- 
riages would  become  ^'a  speedier  and  cheaper  mode  of  conveyance  than 
carriages  drawn  by  horses."  This  prediction  is  by  some  thought  to  have 
failed;  but  what  is  the  locomotive?  it  is  a  steam  carriage,  of  huge  size 
and  proportion,  running  upon  narrow  tracks.  This  steam  carriage  has 
reduced  the  cost  of  traveling  to  a  third,  and  increased  the  speed  eight- 
fold. Lighten  it,  give  it  a  steering  apparatus,  run  it  upon  a  broad,  flat 
aarface,  with  railway  grades,  and  you  will  not  have  impaired  its  efficacy; 
it  is  even  now  maintained  in  England,  that  two  light  locomotives  to  a 
train,  are  more  efficient  and  economical  than  one  heavy  one:  this,  how- 
ever, may  be  due  to  improvement  in  the  plan  or  execution,  or  it  may  be  a 
aarreptidous  puff.    But  if  the  prediction  be  not  verified  as  to  macadam 
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road  carriages,  it  is  because  the  iron  road  has  proved  the  better  and 
eheaper  road,  and  vrith  its  steam  carriage,  has  superseded  almost  every 
line  of  stage  coaches  in  England. 

I  submit,  then,  that  the  steam  carriage  has  not  been  beaten;  it  is  the 
iron  road  that  has  beaten  the  stone  road.     What  this  or  that  inventor  may 
have  failed  to  do,  is  of  little  moment;  but  as  the  failure  of  Garry,  Han- 
cock, and  others,  is  often  quoted  as  a  reason  for  doubting  the  power  of 
steam  to  work  upon  common  roads  with  economy,  it  is  but  just  to  say, 
that  they  were  subjected  to  prohibitory  tolls,  which  the  House  of  Lords 
refused  to  regulate,  after  the  Commons  had  passed  a  bill  to  regulate  them; 
and  that  the  same  body  refused  to  extend  the  patents,  which  had  nearly 
expired  before  the  inventions  became  efficient,  and  really  got  a  little  into 
use.     It  was  not  horse  power  that  drove  them  from  the  macadam  roads, 
but  the  power  of  the  land  interest,  represented  in  the  House  of  Lords, 
and  in  the  turnpike  trusts.     The  same  interest  opposed  railways,  from  the 
same  motive,  the  fear  that  the  price  of  horse  feed,  and  the  rent  of  land, 
would  not  continue  to  rise. 

Railways  may  for  a  long  time  occupy  the  long  lines  of  travel,  where  there 
is  little  occasion  for  frequent  stoppages;  but  in  the  vicinity  of  great  cities, 
the  iron  road  will  be  the  more  convenient,  agreeable,  and  economical. 
It  will  admit  the  stout  burden  wagon,  at  a  speed  of  eight  or  ten  miles, 
which  will  not  render  it  liable  to  run  off  the  road;  and  it  will  allow  fiee 
course  to  the  light  passenger  carriage,  at  railway  speed;  and  should  it 
leave  the  iron  track,  as  the  locomotive  sometimes  does,  its  wheels  vill 
not  cut  into  the  ground,  and  it  will  easily  re^in  the  road  without  injury. 

There  is  a  vague  notion  that  steam  power  is  enormously  heavy.  The 
weight  of  the  broad  gauge  locomotives,  is  156  lbs.  per  horse  pover. 
The  tender  with  its  load  may  be  one-fourth  as  much,  or  the  total  weight 
of  the  power  and  the  vehicle  to  carry  it,  is  within  200  lbs.  per  horse 
power,  even  in  those  engines  which  are  made  for  long  endurance,  and 
with  little  regard  to  lightness.  It  may  be  reasonably  estimated  that  a 
horse  power  would  not  exceed  the  weight  of  a  passenger;  and  that  a  car- 
riage which  is  strong  enough  to  carry  twelve  passengers  when  drawn  by 
two  horses,  would  carry  at  least  ten,  if  it  had  steam  power  attached  to  it. 
This  basis  is  estimated  upon  what  has  been  done;  a  careful  estimate  based 
upon  the  strength  of  materials,  and  the  power  obtainable  from  fuel  and 
water,  shows,  that  the  motive  power,  apart  from  the  vehicle  that  bears  it, 
need  not  weigh  more  than  fifty  pounds  per  horse  power. 

The  question  of  manageability  has  been  settled  by  the  experiments  of 
the  English;  they  can  be  managed  with  more  ease  and  precision  than 
horses.  There  is  no  smoke,  noise,  visible  steam,  or  other  nuisance  at- 
tending  them.  And,  although  they  employed  two,  and  sometimes  three 
men  upon  each  carriage,  there  is  no  doubt  that  one  man  is  capable  of 
doin?  all  that  is  required  upon  the  roads.  The  fuel  and  water  are  sop- 
plied  at  the  stations,  and  so  disposed  that  they  are  fed  into  the  fonace 
and  boiler  without  any  attention  from  the  conductor;  and  a  gentienan 
will  find  it  by  no  means  unpleasant  to  manage  his  own  carriage,  witch 
he  can  do  from  within,  without  the  least  exposure  to  the  weather. 

I  have  inquired  of  machinists  as  to  what  it  would  cost  to  coBStnictdie 
machinery  for  a  carriage  for  four  or  six  persons,  and  I  find  it  wovld  be 
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about  seven  hundred  dollars.  The  interest  on  this  sum,  and  an  allowance 
for  wear  of  double  the  amount  in  locomotives,  with  the  expense  of  fuel, 
oil,  etc.,  and  all  other  expenses,  would  not  amount  to  so  much  as  it  costs 
to  keep  one  horse  and  his  vehicle.  It  is  therefore  probable  that  private 
carriages  will  come  into  extensive  use  as  roads  improve.  And  the  sooner 
the  main  roads  are  improved,  the  sooner  will  this  convenience  be  within 
the  reach  of  all  industrious  and  economical  persons. 


Observations  on  Artificial  Hydraulic  or  Portland  Cement;  unth  an  Jlccount 
of  the  Testing  of  the  Brick  Beam  erected  at  the  Great  Exhibition.  By 
Mr.  G.  F.  White,  Assoc.  C.  E.* 

After  detailing  the  experiments  made  by  the  late  Sir  Isambard  Brunei, 
the  paper  noticed  the  peculiarities  in  the  practice  of  the  English  and 
foreign  engineers  in  the  use  of  cements  and  limes.  It  was  stated,  that 
in  England,  the  natural  cements  were  plentiful,  and  the  mode  of  eonstruc- 
lioD  being  generally  in  brickwork,  quick  setting  cements  were  preferred; 
vrbereas,  abroad,  the  natural  cement  stones  were,  comparatively  speaking, 
rare,  and  the  use  of  bricks  rather  the  exception  than  the  nile.  In  some 
cases  it  was  found,  that  even  the  best  natural  hydraulic  limes  did  not  set 
with  sufficient  rapidity  in  salt  water,  to  do  away  with  the  necessity  for 
using  pozzalanos;  and  some  of  the  attempts  made  at  various  periods  to 
substitute  artificial  pozzalanos  for  the  very  expensive  natural  products  of 
that  nature,  were  then  described.  The  unfavorable  results  of  these  at- 
tempts, and  the  manner  in  which  M.  Vicat  explained  them,  were  detailed. 
A  siicetch  was  then  given  of  the  course  of  investigation  followed  in  Eng- 
land by  Mr.  Frost,  and  General  Sir  Charles  PaHey,  from  which  it  ap- 
peared that,  until  the  introduction  of  the  Portland  cements,  no  artificial 
compound  had  been  discovered,  which  possessed  the  same,  or  greater 
powers  of  resistance  than  those  of  the  natural  cements.  The  advantages 
of  the  Portland  cement  were  stated  to  be  that  it  had  nearly  all  the  qu^- 
ties  of  rapid  setting  presented  by  the  natural  materials  of  the  same  class; 
and,  in  addition,  that  as  it  was  capable  of  supporting  variable  proportions 
of  sand,  it  could  be  used  as  a  mortar,  the  rate  of  setting  of  which  might 
be  modified  at  will,  and  the  powers  of  resistance  of  which  were  stated  to 
be  much  greater  than  those  of  either  the  cements  or  the  limes  thus  re- 
placed. 

A  general  description  of  the  manner  in  which  the  Portland  cement  was 
now  manufactured,  and  of  the  methods  of  testing;  the  article,  were  then 
given;  and  it  appeared,  that,  after  seven  days,  me  cohesive  strength  of 
the  neat  cement  was  equal  to  about  100  lbs.  on  the  square  inch;  and  that 
after  six  months,  this  became  equal  to  not  less  than  414  lbs.  per  square 
inch.  M.  Vicat  had  stated,  in  1851,  in  a  communication  to  the  Annates 
des  Ponts  et  Chaussees^  that  by  the  use  of  Portland  cement  alone,  or  what 
be  termed  ^^overbumt  lime,"  it  would  be  possible  to  form  immense  arti- 
ficial blocks,  capable  of  resisting  the  action  of  the  waves  and  of  the  shingle 
upon  the  sea  shore;  an  action  which  it  was  well  known  rapidly  destroyed 
the  natural  cements,  and  the  pozzalanic  mixtures,  whether  of  natural  or 
artificial  pozzalanos. 

*  From  the  London  Journal  of  Arti  and  Sdenoea,  July,  1863. 
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The  several  applications  of  the  Portland  cement  as  a  concrete,  as  a 
mortar,  and  as  a  stucco,  were  then  alluded  to,  and  reference  was  made 
to  the  early  failures  in  forming  large  artificial  blocks;  and  an  account  was 
given  of  the  mode  now  adopted  in  constructing  them  at  Dover  and  Al- 
demey  harbors  of  refuge,  and  likewise  of  those  employed  to  protect  thfe 
extremities  of  the  breakwater  of  Cherbourg.     At  Dover,  the  hearting  off 
the  piers,  below  high-water  mark,  was  executed  in  blocks  of  concrete^ 
composed  of  cement  and  shingle  in  the  proportions  of  1  to  10,  and  oc* 
cupying  about  three-fourths  of  the  volume  of  the  separate  materials  mea- 
sured in  the  dry  state.     Each  block  contained  from  30  cubic  feet  to  120 
cubic  feet,  and  weighed  from  2  tons  to  7  tons.     At  Aldemey,  a  species 
of  concrete,  composed  of  cement,  sand,  and  shingle,  was  placed  in  a 
mould,  with  rubble  stone,  bedded  irregularly  in  the  mass;  the  proportions 
being  about  one  part  of  cement  to  ten  parts  of  foreign  materials.    At 
Cherbourg,  the  system  adopted  was  to  build  immense  blocks  of  rubble 
masonry  of  not  less  than  712  cubic  feet,  and  weighing  about  52  tons. 
These  blocks  were  floated  out  from  the  places  where  they  were  construct- 
ed, and  sunk  as  '^pierre  perdue;"  but  this  had  not  on  all  occasions  been 
able  to  resist  the  transporting  power  of  the  waves.     The  manner  of  using 
the  cement  was  in  the  form  of  mortar,  composed  of  one  part  of  cement 
to  three  parts  of  sand. 

It  had  been  stated  by  M.  Vicat,  that  the  powers  of  resistance  to  com- 
pression absolutely  required,  in  substances  exposed  to  the  action  of  the 
sea,  must  be  at  least  equal  to  40  lbs.  per  square  inch,  and  of  that  to  tenaon 
at  least  equal  to  9  lbs.  on  the  square  inch.  Now,  the  resistance  of  the 
artificial  stone  blocks,  after  an  interval  of  nine  months,  was  not  less  than 
1700  lbs.  per  square  inch,  when  the  effort  was  one  of  compression,  or 
than  200  lbs.  per  square  inch,  when  it  became  an  effort  of  tension,  or 
little  inferior  to  that  of  Portland  stone  itself. 

Attention  was  called  to  the  fact,  that  the  Portland  cement  adhered  more 
energetically  to  the  Portland  stone  than  to  any  other  material.  This  de- 
gree of  adhesion  did  not  seem  to  depend  so  much  upon  the  absorbent 
powers  of  the  substances  connected  together  by  the  cement,  as  upon 
some  coincidence  in  the  manner  of  their  crystalization. 

The  applications  of  Portland  cement  to  the  purposes  of  stucco,  for  ex- 
ternal works,  were  noticed.  Its  advantages  were  stated  to  consist  in  its 
agreeable  color,  without  the  intervention  ofpaint  or  lime-white,  its  power  of 
resisting  frost,  and  its  freedom  from  vegetation:  all  which  were  attributed 
to  the  close  contact  of  its  constituent  parts,  and  to  the  surface  being  pe^ 
ft»ctly  non-absorbent.  For  the  same  reason,  it  was  asserted  that  the 
Portland  cement  was  eminently  adapted  for  the  construction  of  cisteros 
and  baths,  and  for  the  various  descriptions  of  statues  and  fountains,  &C., 
now  made  of  artificial  stone. 

The  paper  concluded  by  a  description  of  the  experiments  on  the  brick 
beam  at  the  Great  Exhibition  of  1851:  from  which  it  was  deduced  that 
the  strength  of  Portland  cement,  as  compared  with  Roman  cement,  vis 
in  the  ratio  of  2^th  to  1.  Attention  was  called  to  the  several  tables  and 
diagrams,  which  were  exhibited,  illustrative  of  the  various  power  of  re- 
sistance of  the  cement  under  efforts  of  compression,  extension,  and  teaiing 
asunder. — Proc.  Inst.  Mech.  Engineers. 
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Litt  of  American  Patents  which  issued  from  July  Bth^  to  August  2d,  1852,  (tnc/w- 
sire,)  vcith  ExempUJicatums  hy  Chableb  M.  Kxlleb,  late  Chief  Examiner  oj 
Patents  in  the  U.  S.  Patent  Office. 

1.  For  an  Improved  Centre  Square  for  Finding  the  Centre  of  a  Circle:  Nathan  Ames, 
Saagiu,  Assignor  to  Walter  Bryent,  Boston,  Massachusetts,  July  6. 

Claim. — ^^What  I  claim  as  my  invention  is,  1st,  The  application  to  an  instrument, 
ffabstantially  in  the  manner  herein  set  forth,  of  a  geometrical  fact,  viz:  that  any  circle 
touching  the  sides  of  a  right  angle  may  be  divided  into  two  equal  parts,  by  the  line  which 
divides  the  right  angle  into  two  equal  parts. 

^'Secondly,  the  union  of  the  above  with  the  common  ''trying  square,"  by  means  of  the 
bar  as  described." 

5.  For  an  Improvement  in  the  Construction  of  Bridges;  Abel  Bradway  and  Elijah 

Valentine,  Monson,  Massachusetts,  July  6. 

Claim. — "What  we  claim  as  our  invention  is.  the  combination  of  the  string  pieces 
with  the  posts,  the  cross  joints,  the  saddles,  the  diagonal  braces,  and  the  ties  of  a  bridge 
frame,  in  such  manner  that  the  said  string  pieces  are  enabled  to  move  longitudinally  under 
the  influence  of  variations  of  temperature,  or  other  cause,  without  injury  to  themselves, 
or  to  the  parts  with  which  they  are  combined,  substantially  as  herein  set  forth." 

3.  For  an  Improvement  in  Car  Seats;  John  Briggs,  Boston,  Massachusetts,  July  5. 

Claim. — **What  I  claim  as  my  invention  is,  a  car  seat  constructed  with  a  double  back,' 
which  can  be  folded  up  or  unfolded,  by  means  of  the  hinged  arms,  operating  as  above  set 
Ibrth;  the  two  pieces  which  constitute  the  back  being  held  together  when  open  or  raised 
op  bj  the  spring  lips,  substantially  as  above  described." 

4.  For  an  Improvement  in  Turning  Engines;  James  S..  Brown,  Pawtucket,  Massa- 
-  chusetts,  July  6. 

Claim. — ^''What  I  claim  is,  the  clasp,  in  combination  with  the  slide  and  saddle,  for  the 
parpose  of  arresting  the  combined  operation  of  the  slide  and  the  pattern  when  required. 

'■And  I  also  claim  the  cylindrical  nut,  in  combination  with  the  standard  and  tool  holder 
uf  the  slide  rest  as  described,  by  which  the  edge  of  the  tool  is  brought  to  the  proper  posi- 
tiioii  to  co-operate  with  the  pattern  bar  and  slide  rest,  substantially  as  is  herein  set  forthJ' 

6.  For  an  Improvement  in  the  Construction  of  Bridges;  J.  B.  Gridley,  Brooklyn,  New 

York,  July  6. 

Claim, — ''I  am  aware  that  diagonal  or  inclined  counter  braces,  difTerently  arranged^ 
have  before  been  used;  such,  therefore,  Lnrcspective  of  their  disposition  and  combination 
w  specified,  I  do  not  claim;  but  what  I  do  claim  as  my  invention  is,  the  upper  and  lower 
connter  braces,  inclining  in  reverse  directions  to  one  another,  for  either  half  of  the  span, 
MM  shown  and  described,  and  connecting  the  double  diagonal  main  brace  with  the  upper 
aad  lower  chords  united  by  tie  timbers  as  specified,  producing  the  important  results  herein 
set  forth." 

6.  For  an  Improvement  in  Hand  Planes;    Birdsilt  Holly,  Seneca  Falls,  New  York, 
Jmly  G. 

<^hie  nature  of  this  invention  coHsists,  1st,  in  certain  improvements  in  the  stock,  and 
ia  the  cap  of  the  iron,  which  allow  the  width  of  the  throat  to  be  altered  for  difibrent  kinds 
of  work. 

**2dt  In  certain  means,  by  which  the  cap  of  the  iron  is  always  caused  to  drop  into  its 
l^aoe  without  requiring  any  adjustotent  or  setting." 

Claim. — "What  I  claim  as  my  invention  is,  1st,  the  loop  on  the  cap,  in  combination 
with  the  plane  uron  and  the  stem  of  the  stock,  in  the  niMiner  substantially  as  described,,  to 
wik  th6  said  loop  fitting  over  or  embracing  the  plane  iron  and  stem,  and  allowing  the 
iiDD  to  be  secured  between  the  cap  and  the  stem,  by  means  of  a-wedge^  placed  either  be- 
tmen  the  back  of  the  iron  and  front  of  the  stem,  between  the  firont  of  the  iron  and  the  cap, 
or  between  the  back  side  of  the  stem  and  back  part  of  the  loop,  the  three  positions  of  the 
N0dfe  fiMrming  three  different  widths  of  throat,  ae  herein  explained. 
.  ^'Siida  Fxonding  the  cap  with  shoulders,  which,  when  the  cap  is  placed  in  the  stock  oi 
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the  plaaf^  will  fall  on  suitable  resting  pieces,  provided  in  or  upon  the  stock,  nubstiDtiallj 
84  described."  ^ 

7.  For  an  Improvement  in  Patterns  for  Metal  Hubsy  4-c./    Jasper  Johnson,  Geneseo, 

New  York,  July  6. 
Claim, — *'Haviii|f  described  my  improvement,  what  I  claim  as  my  inrention  if,  fiir- 
niskint^  tSic  usual  pattern  with  a  shield,  as  herein  described,  whereby  I  am  enabled  more 
easily  to  draw  the  core  and  prevent  chipping  and  breaking  down  thereof.*' 

8.  For  an  Improvement  in  Portable  Grain  Mills;  Charles  Lcavitt,  Quincy,  Illinoia, 

July  6. 

Claim^ — '*What  I  claim  as  my  invention  is,  forming  the  inner  stationary  cone  with  a 
cavity,  (square  or  otherwise,)  as  descril)cd,  for  the  pur])OHc  of  readily  securing  the  milloo 
the  top  of  a  post  or  stump,  without  the  uhc  of  bolts  or  wedges,  &c.,  aa  set  forth/' 

9.  For  an  Improvement  in  Churns;   Norman  B.  Livingston,  Portland,  Indiana,  Julj  6. 

Claim. — "Having  thus  fully  described  the  nature  of  my  improvement  in  churns,  whtt  I 
claim  therein  as  new  is,  the  racks,  grooves,  and  pinions,  by  which  the  shaft  and  beaten  are 
saubed  to  traverse  the  milk  or  cream,  with  a  compound  vertical  revolving  and  reciprocatiog 
motion,  after  the  manner  and  for  the  purposes  described." 

10.  For  an  Improvement  in  Railroad  Car  Brakes;   Wm.  Montgomery,  Roxbury,  Mai* 

sachuaetts,  July  6. 

Claim. — "I  do  not  claim  the  mere  combination  of  the  plates  or  surfaces,  one  of  which 
shall  be  made  to  rub  against  the  other  and  constitute  a  friction  brake;  but  what  I  dodaim 
as  my  invention  is,  my  improved  brake,  composed  of  three  or  any  greater  number  of  plates 
or  disks,  arranged  side  by  side  and  on  a  shaft,  and  having  some  one  or  more  of  them  con- 
nected with  the  shaft,  so  as  to  be  revolved  by  it,  and  the  others  held  stationary,  so  as  not  to 
be  revolved,  and  the  whole,  except  one  of  the  outer  ones,  made  to  slide  endwise  on  the 
shaft,  and  combined  with  an  apparatus  or  means  of  pressing  them  towards  and  againft 
one  another,  subi^tantially  as  speciticd. 

*'I  also  claim  the  combination  of  the  cross  rods,  with  their  friction  plates  and  axle,  for 
the  purpose  of  sustaining  the  axle  in  case  of  ft-acture  of  it,  as  specified." 

il.  For  an  Improvement  in  Processes  for  Defecating  Sugar;  Robert  and  John  Oxtend, 
England,  July  6,  1852;  patented  in  England,  May  15,  1851. 

"These  improvements  consist  in  the  combining  of  acetate  of  alumina,  aluminate  of  lime, 
and  phosphoric  acid,  for  defecating  saccharine  liquids,  or  solution  of  sugar,  and  for  rc^ 
moviug  their  color." 

Claim. — ^''Haviniy  tlms  described  the  nature  of  our  improvements,  and  the  manner  of 
performing  the  same,  wc  would  have  it  understood  that  we  do  not  confine  ourselves  to  the 
details  as  herein  given,  nor  to  the  phosphates  mentioned,  as  others  may  be  substitoted; 
what  we  claim  is,  the  use  of  aluminate  of  lime,  in  combination  with  the  super-j^iosphate 
of  alumina,  or  of  lime,  or  with  the  phosphoric  acid,  for  clarifying  cane  juice  or  syropitas 
set  forth:  but  we  disclaim  the  use  of  phosphoric  acid,  except  in  combination  with  the  above 
named  bases." 

13.  For  an  Improvement  in  Cutter  Heads  for  Planing;  James  M.  Patton  and  Wb.F. 
Fergus,  Philadelphia,  Pennsylvania,  July  6. 

Claim. — ^"What  we  claim  as  our  invention  is,  our  improved  elliptical  redudiig  tod 
pLining  instrument,  composed  of  obliquely  acting  cutters,  secured  to  an  elliptical  plate  in 
such  a  manner  that  the  periphery  of  the  said  plate  will  gauge  the  depth  of  the  actioa  of 
the  cutters,  and  also  serve  to  hold  down  the  material  operated  upon,  substantially  as  hot- 
in  set  forth." 

13.  For  an  Improvement  in  Cordage  Machines;  John  W.  Peer,  Schenectady,  New  Toik* 
July  6. 

''The  nature  of  my  invention  consists  in  the  combination  of  the  scrolls  and  pinioiii 
with  friction  pulleys,  tliereby  producing  regular  feed  motion,  with  an  vmifiMfmity  ani 
equality  of  strain  on  each  strand  of  rope,  whilst  laying  or  forming.*' 

Claim, — **Having  thus  described  the  construction  and  operation  of  my  nuidiiDe»iM 
I  claim  is,  the  use  of  grooved  scrolls,  and  their  combination  with  pinions,  and  graofediii* 
lers,  and  friction  rollers,  or  equivalents  for  such  friction  rollers,  to  create  a  ngolir  M 
■iet:on  and  equality  of  strain,  whilst  laying  or  forming,  in  a  rope,  twine,  or 
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line;  the  wbole  being  constructed  in  the  manner  and  for  the  purpose  aixbatantially  the 
ime  as  described/' 

L  For  an  Improvement  in  Double  Acting  Doors;  William  Rippon,  ProTidence,  Rhode 
Island,  July  6. 

C/atnt.— ^What  I  claim  as  my  invention  is,  the  manner  substantially  as  herein  described 
f  arran^g  vertical  and  horizontal  adjustable  slats  along  the  front,  top,  and  back  edges 
r  the  door,  for  the  purpose  of  allowing  tbc  door  being  opened  in  cither  direction,  in  or 
at;  said  slats  being  made  to  operate  in  the  manner  herein  specified,  by  means  of  the  door, 
vers,  or  their  equivalents,  and  springs;  the  whole  being  constructed  and  arrranged  in  the 
lanner  herein  set  forth/' 

5.  For  an  Improved  Mode  of  Grinding  Puppet  Valves  while  the  Engine  is  in  Motion; 
Enos  Rogers,  City  of  New  York,  July  6. 

''The  nature  of  my  invention  consists  in  a  combination  of  certain  mechanical  elements, 
}  ailjusted  and  applied  to  the  valves  of  steam  engines  while  in  use,  that  the  valves  there- 
f  are  caused  to  rotate  slowly  upon  their  seats  during  the  period  of  time  that  they  remain 
int." 

Claim. — "What  I  claim  as  my  invention  is,  the  valve  provided  with  spindles  free  to 
im  on  their  lifters,  in  combination  with  mechanical  devices,  substantially  such  as  are 
erein  described,  which  rotate  said  valves  when  down  on  their  seats,  but  do  not  act  on 
lid  valves  when  rising  or  falling;  the  whole  acting  substantially  in  the  manner  and  for 
le  purposes  described." 

S.  For  an  Improvement  in  Machines  for  RuWng  Stone;  Pleasant  £.  Royse,  New  Al- 
bany, Indiana,  and  Ira  Reynolds,  Republic,  Ohio,  July  6. 

Claim. — **  We  are  aware  that  stationary  or  fixed  wheels  have  been  placed  in  the  centre 
r  atone  rubbing  machines,  with  cranked  pinions  revolving  on  their  own  axis  and  around 
le  aaid  fixed  wheels  as  a  common  centre;  therefore,  wo  do  not  wish,  or  intend  to  claim, 
ke  arrangement  of  stationary  or  fixed  wheels,  around  which  the  pinions  revolve,  to  give 
lOtion  to  the  arms  and  rubbers;  but  what. we  do  claim  as  our  invention  is,  the  arrange- 
lent  of  a  revolving  centre  driving  wheel,  with  a  series  of  stationary  crank  shaft  pinions 
iVoWing  on  their  own  axis,  whether  in  combination  with  the  cranks  or  stationary  pins, 
I  constructed  and  arranged  upon  a  radial  line,  as  to  give  the  arms  and  rubbers  a  rotary 
r  compound  elliptic  rotary  motion,  for  the  purposes  herein  shown  and  set  forth." 

7.  For  an  Improved  Combination  of  Cutters  for  Threading  Wood  Screws;  Thomas 

J.  Sloan,  City  of  New  York,  July  6. 

'*The  nature  of  my  invention  consists  in  combining  the  operation  of  forming  the  threads 
r  wood  screws,  by  means  of  the  burr  cutter,  with  the  operation  of  finishing  and  smooth- 
ng  the  thread,  by  means  of  a  chaser,  the  screw  blanks  being  in  succession  shifted  from 
M  operation  of  the  burr  cutter,  where  the  thread  is  cut  and  formed,  to  the  chaser,  where 
;  ia  finished,  thus  combining  the  advantages  of  both  systems." 

Claim. — **I  do  not  wish  to  limit  myself  to  the  mode  of  construction  of  the  various  parts, 
r  their  arrangement,  as  they  may  be  varied  to  a  great  extent,  without  changing  the  prin- 
iple  or  mode  of  operation  of  my  invention;  what  I  claim  is,  the  method,  substantially  as 
«rein  specified,  of  cutting  away  the  mass  of  the  metal  to  form  the  thread,  by  means  of  a 
UT  cQttter,  in  combination  with  the  method,  substantially  as  specified,  of  finishing  and 
moothing  the  thread,  by  means  of  the  chaser,  as  set  forth." 

8.  For  an  Improvement  in  the  Thermostat  for  Regulating  Heat;  Thomas  J.  Sloan, 

City  of  New  York,  July  6. 

Claims — ^'What  I  claim  as  my  invention  is,  the  application  of  the  physical  prin- 
iple  of  the  expansion  and  contraction  of  substances  by  varying  degrees  of  heat,  to 
Bgulate  and  control  a  mechanism,  applied  to  operate  a  damper,  register,  valve,  ventilator, 
r  other  equivalent  device,  which  mechanism  is  actuated  or  propelled  by  some  independent 
lotor,  subctantially  in  the  manner  and  for  the  purpose  specified." 

9.  For  an  Improifement  in  Pneumatic  ^ning;  Elijah  Ware,  Roxbtunr,  Massachusetts, 

Jnly  6. 

ClBtmri— ^HaThig  thus  described  my  improvements,  what  I  claim  as  my  invention  in  an 
lr«tt  ipringtin  which  the  pliton  operates  upon  the  disk  of  rubber  or  other  elastic  substance 
pMdi  ftrmt  one  side  of  the  lir  chamber,  is,  the  combination  of  the  moTiblc  diaphragm. 
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constructed  of  the  pieces,  operating  tubstantially  a<  herein  above  described,  with  the  rings 
placed  loosely  on  the  same,  for  the  purpose  herein  set  forth." 

20.  For  Improvements  in  Planing  Machines j  William  Watson,  Chicago,  lUinoif, 
July  6. 

Claim, — "Having  thus  described  my  improvements,  what  I  specifically  claim  tbereio 
an  now  is,  a  reducing  plane,  composed  of  a  scries  of  oblique  irons,  arranged  substantiallj 
as  herein  set  forth. 

**I  also  claim  the  combination  of  the  before  claimed  reducing  cutters  with  smootbiu* 
cutters,  arranged  substantially  as  herein  set  forth.*' 

21.  For  an  Improvement  in  Railroad  Car  Brakes;  Lafayette  F.  Thompson,  Charlfs- 
town,  and  Asahcl  G.  Bacheldcr,  Lowell,  Massachusetts,  Assignors  to  Henry  TaoQer, 
Buffalo,  New  York,  July  6. 

Claim. — **What  is  cluimed^by  us  is,  to  so  combine  the  brakes  of  the  two  trucks  with  the 
oi>erative  windlass  or  their  equivalents,  at  both  ends  of  the  car,  by  means  of  the  vibratis; 
lever,  or  its  equivalent,  or  mechanism  essentially  as  specified,  as  to  enable  the  brakeman, 
by  ojierating  either  of  the  windlasses  to  simultaneously  apply  the  brakes  of  both  trucU 
or  bring  or  force  them  against  their  respective  wheels,  and  whether  he  be  at  the  forward 
or  rear  part  of  the  car." 

22.  For  an  Improved  Screw  Threading  Machinery;  Cullen  Whipple,  Assignor  to  the 
^e\\  England  Screw  Company,  Providence,  Rhode  Island,  July  6,  1852;  aQteslal&l 
May  15,  1852. 

Claim. — "What  I  claim  as  my  invention  is,  a  fusee,  threading  cutter  for  threading 
screw  blanks,  substantially  as  herein  set  forth. 

"I  also  claim  the  arrangement  of  the  cutter  and  blank,  in  such  manner  that  the  adjumt 
portions  of  their  peripheries  shall  move  in  opposite  directions  during  the  operation  of 
threading,  so  that  the  metal  may  be  cut  from  the  grooves  in  the  blank  from  the  bottom 
outwards,  to  allow  the  chip  to  be  freely  discharged,  substantially  as  herein  set  forth. 

"I  also  claim  the  combination  of  the  vibrating  feeding  trough  and  screw  driver,  arranged 
in  such  manner  that  when  the  driver  is  pushed  forward  to  turn  a  blank,  whils  beiof 
threaded,  an  unthreaded  blank  may  lie  in  the  trough  upon  the  driver,  ready  to  drop  iuu> 
place  before  it,  the  instant  it  is  drawn  back,  to  allow  the  previous  blank  to  be  withdmrD 
from  the  cutter. 

"I  also  claim  the  combination  of  the  vibrating  arm,  or  its  equi^'alent,  to  detach  the  head 
of  a  threading  blank  from  the  bit  of  the  screw  driver,  with  a  dischai^ing  punch,  or  iti 
equivalent,  to  eject  the  threaded  blank  from  the  rest,  the  two  thus  operating,  insuring  the 
discharge  of  one  blank  before  another  is  presented. 

"Lastly,  I  claim  a  spring,  or  the  equivalent  thereof,  in  the  mandrel  of  the  screw  dri^Tr, 
substantially  as  herein  set  forth,  to  impart  to  the  bit  of  the  screw  driver,  a  slight  vieMin* 
pressure  against  the  head  of  the  blank,  until  it  winds  and  enters  the  nick  thereof,  in  com* 
binatiou  with  the  lover  and  cam,  which  aflerwards  apply  to  the  driver  a  positive  motion  to 
keep  it  engaged  with  the  blank  while  the  latter  is  turnod  to  be  threaded,  substantiallj  u 
described." 

23.  For  Improvements  in  Machines  for  Tonguing  Boards;  Samuel  Albro,  (late)  Bnf' 

fulo.  New  York,  July  13. 

"The  nature  of  my  invention  consists  in  the  making  of  a  flaring  stock,  for  the  fsf» 
escape  of  the  shavings,  and  in  combination  therewith  a  series  of  cutters,  so  arranged  asio 
cut  a  shaving  both  from  the  side  and  shoulder  of  the  rebate,  and  giving  to  the  said  cottcn 
a  double  gn^ade,  so  as  to  be  adjustable  both  to  the  side  and  shoulder  aforesaid.*' 

Claim. — "Having  thus  fully  described  my  invention  in  tonguing,  what  I  claim  tbeirin 
OS  new  is,  in  combination  with  a  flaring  stock,  substantially  as  described,  the  arraDginf  of 
a  series  of  cutters  therein,  so  formed  as  to  take  the  shavings  from  the  sides  and  shoaldMS 
of  the  rebate,  substantially  as  described;  and  this  I  claim,  whether  said  cutters  havt  s 
double  or  single  graduation,  so  that  I  attain  the  result  herein  set  forth,  by  substantisllj 
the  arrangement  and  combination  herein  described." 

24.  For  an  Improved  Instrument  for  Driving  Nails  in  Difficult  PlacUi  Seth.  P.  Car* 
penter,  Milford,  Massachusetts,  July  13. 

Claims — "What  I  claim  as  my  invention  is,  the  instrument  as  coiiftnicted»of  a  eoaki- 
nation  of  a  tube,  two  or  more  springs,  one  or  more  holding  points,  and  immrod,iiidiH^. 
to  operate  substantially  as  hsrein  h^hn  specified  J*" 


American  Patents  toldch  issued  in  July^  1852.  165 

S5.  For  an  Improvement  in  Cast  Iran  Caissons;  James  P.  Dufiey,  Philadelphia,  Penn- 
syWania,  July  13. 

Claim. — ^Having  thus  described  Diy  inTention,  what  I  claim  as  new  is,  the  method  of 
bracing  rectangular  or  other  shaped  metallic  boxes,  by  means  of  the  diagonal  braces  and 
rods,  the  braces  and  rods  being  arranged  in  the  manner  substantially  as  set  forth." 

26.  For  an  Improvement  in  Threshing  Machines;  Joseph  G.Gilbert,  City  of  New  York, 
July  13. 

Claim. — "Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  therein 
as  new  is,  the  manner  herein  described  of  constructing  skeleton  threshing  cylinders,  viz: 
by  bolting  or  welding  to  the  arms,  which  are  attached  to  the  shaft,  any  suitable  number 
cf  branches,  which,  together  with  the  arms,  present  their  edges  to  the  line  of  motion,  and 
•re  provided  with  serrated  ends,  substantially  in  the  manner  and  for  tlio  purpose  set 
forth." 

27.  For  an  Improvement  in  Shingle  Machines;  Furman  Hand,  Jr.,  Chicago,  Illinois, 

July  13. 

Claim. — '^Having  thus  fully  described  my  invention,  what  I  claim  as  new  is,  so  com- 
bining and  arranging  the  riving  knife  and  the  shaving  knives  in  their  ways,  as  that,  after 
the  shingle  has  been  separated,  or  nearly  so,  from  the  bolt,  it  will  be  canied  forward  by 
the  carriage  to  the  shaving  knives,  where  it  is  finished,  and  so  that  the  riving  knife  shall 
remain  stationary,  until  the  shaving  knives  have  taken  firm  hold  of  the  rived  shingle;  the 
whole  being  operated  by  the  means  substantially  as  herein  described. 

'^I  also  claim,  in  combination,  the  double  carriage,  one  moving  on  the  top  or  over  the 
other,  and  so  arranged  that  one  shall  feed  up  the  riven  shingle  to  the  knives,  and  the 
other  shall  carry  back  the  bolt,  at  each  operation  of  the  machine,  sufficiently  far  to  cut  off 
one  shingle  therefrom;  the  whole  lieing  operated  substantially  in  the  maimer  described." 

28.  For  an  Improvement  in  Railroad  Car  Brakes;  Joseph  P.  Martin,  Philadelphia, 

Pennsylvania,  July  13. 

*^he  nature  of  this  invention  consists  in  operating  on  the  upper  ends  of  the  levers 
which  move  the  rubbers  of  railroad  car  brakes,  by  longitudinal  jointed  bars,  moving  in 
guides  at  the  will  of  the  engineer,  when  the  train  is  in  forward  motion,  and  projecting 
beyond  either  end  of  the  car;  the  inner  one  of  said  bars  being  held  in  a  suspended  state, 
by  means  of  a  chain  passing  over  a  roller  above  the  same,  and  around  the  shaft  of  the 
finction  wheels,  resting  on  the  shaft  of  the  wheels  of  the  car,  in  such  a  manner  as  to 
enable  the  inner  end  of  said  innir  ]ar  to  descend  and  clear  itself  of  contact  with  the  rub- 
ber levers,  after  the  train  has  been  disked,  in  order  to  back  the  same,  and  to  be  raised  to 
its  former  position  for  acting,  after  the  train  has  been  moved  a  certain  distance  ahead." 

Claims — ^*What  I  claim  as  new  is,  the  method  of  raising  the  forked  or  cam  hook  end 
of  the  jointed  bar  to  a  horizontal  positien,  immediately  in  advance  of  the  pin,  at  the  upper 
end  of  the  rubber  levers,  so  that  it  will  act  upon  the  same  when  forced  back,  and  enabling 
it  to  detach  itself  and  descend  to  an  inclined  position,  when  it  is  desired  to  back  the  train, 
by  means  of  the  friction  wheels,  whose  shaft  moves  in  slots,  and  whose  pciiphcries  rest  on 
tne  car  wheel  shaft  or  axle  and  chain,  attached  to  the  shaft  of  the  friction  wheels,  and 
passing  over  the  roller  above  the  jointed  bar,  to  which  it  is  attached,  arranged  and  operated 
aa  herein  described,  whether  the  said  jointed  bar  be  attached  to  the  sliding  bar  represented, 
or  to  the  ordinary  bumper  of  the  car." 

29.  For  an  Improvement  in  Chums;  John  McLaughlin,  Goshen,  Ohio,  July  13. 

Claim^^^^l  am  aware  that  oscillating  chums  have  been  used  before;  therefore  this  I 
do  not  claim:  but  what  I  do  claim  as  my  improvement  is,  mounting  the  chum  tub  or  bar- 
lely  composed  of  two  sections,  and  containing  a  grate  at  their  junction,  within  a  clasp 
band,  united  to  pivoted  pendent  bars,  whereby,  through  means  of  a  lever,  the  barrel  is  so 
operated  as  to  present  its  ends  uppermost,  the  one  after  the  other,  by  which  the  milk  or 
craam  is  canied  up  by  one  section,  and  allowed  to  descend  through  the  grate,  as  de- 
•eribed." 

90.  For  an  Improvement  in  Shingle  Machines;  Robert  L.  Noblet,  Haverford,  Pennsyl- 
Tania^  July  13. 

Claim  4 — ^Having  thus  fully  described  my  invention,  what  I  claim  therein  as  new  is. 
Baking  the  double  racks  in  segments,  one  of  which  is  stationary,  and  the  other  adjustable, 
for  the  purpose  of  cutting  shingles  of  various  thicknesses  at  butt  and  point,  with  the  same 
ncksy  sabftantially  as  described." 
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31.  For  an  Improvement  in  Benzole  Ligkttf  Henry  M.  Paine,  Worocfter,  ManMW 
setts,  Julj  13. 

Claim, — **I  do  not  lay  claim  to  any  particular  apparatus;  but  what  I' do  claim  ainj 
in\ention  or  discovery  is,  the  mixture  of  alcohol,  benzole,  and  water,  with  such  propor* 
tlons  of  water  as  shall  render  the  liquid  milky  in  appearance,  and  passing  air  through  tbe 
same,  substantially  as  herein  set  forth.  I  do  not  con6ne  myself  to  the  exact  proportion  of 
water  named  in  the  specification,  but  to  cover  the  results  herein  named." 

32.  For  an  Improvement  in  Com  Shellers/  William  Reading,  Washington,  Distfict  of 
Columbia,  July  13. 

Claim, — **Having  thus  fully  described  my  improved  com  aheller,  what  I  claim  Umrib 
as  new  is,  the  within  described  combination  of  a  toothed  or  flanched  cylinder,  with  in 
enclosing  cylindrical  casing,  of  such  proportions  respectively,  and  so  arranged,  ths  one 
within  the  other,  as  to  leave  an  amount  of  space  between  the  two  which  shall  canie  the 
cobs  and  ears  to  clog  and  accumulate  therein,  during  their  passage  through  the  8aiiie.iihl 
form  an  elastic  self-adjusting  bed,  for  the  spirally  arranged  teeth  or  llanches  of  the  ibetling 
cylinder  to  act  in  concert  with,  in  place  of  the  stationary  bar  or  rest,  which  is  employod 
in  all  other  cylindrical  com  shellers." 

33.  For  an  Improvement  in  CaMtlron  Car  Wheels,-  Hiram  H.  dcoville,  Chicago,  HB- 

nois,  July  13. 

Claim. — ^'Having  thus  described  my  improved  car  wheels,  what  I  claim  as  newthenin 
is,  the  double  curved  arms  interlacing  one  another,  and  uniting  the  opposite  edges  of  the 
rim  and  hub,  substantially  as  specific." 

34.  For  an  Improvement  in  Bedstead  Fastenings;  Isaac  A.  Sergeant,  Hamilton,  Ohio, 
July  13. 

Claim. — ^^^Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  therein 
as  new  is,  forming  the  tenon  portion  of  a  bedstead  joint  by  catch-studs  or  pins,  harini 
heads  projecting  rectangularly  from  tangs,  so  tapered  and  notched,  that  by  being  sUpped 
forcibly  past  each  other,  they  can  be  made  to  interlock  within  a  socket,  drilled  for  thea, 
across  the  radial  or  bastard  grain  of  the  rail  tenon,  and  be  made,  by  their  thus  inteiiock- 
ing,  to  resist  any  tendency  to  be  drawn  out  from  the  rail,  and  by  the  comprearare  of  thrir 
heads,  to  prevent  the  rending  apart  of  the  fibre  of  the  tenon,  and  can  be  made  of  such 
dimensions  that  a  pin  of  adequate  strength  can  be  inserted  within  the  limits  of  an  ordi> 
nary  bedstead  tenon." 

35.  For  an  Improvement  in  Alarm  Clocks,'  Jonathan  8.  Turner,  New  HtTen,  Coum* 

ticut,  July  13. 

"My  improvement  consists  in  so  constructing  the  alarm  part,  that  it  will  give  alsnis 
for  eight  days  (or  more)  with  once  winding,  and  so  that  it  will  give  but  one  alann  in 
twenty-four  hours,  or  whilo  the  hour  hand  is  making  two  complete  reTolutiona." 

Claim. — **  What  I  claim  as  my  invention  is,  the  combination  of  the  doable  nolcbrd 
cam,  with  the  locking  apparatus,  with  their  appendages,  and  giving  more  than  one  akm 
with  once  winding,  when  the  whole  is  constructed,  arranged,  and  combined,  aobattntiiHy 
as  herein  described." 

36.  For  an  Improvement  in  Cotton  Presses;  Jacob  G.  Winger,  Yickaburgh,  MiMMlfii 
July  13. 

"The  nature  of  my  invention  consists  in  constracting  a  press  with  two  right  handnd 
one  left  hand  screws,  or  two  left  hand  and  one  right,  as  herein  after  deaeiibed,  so  si  to 
give  three  times  the  progressive  motion  to  the  follower,  in  the  same  time,  that  woiU  k 
cfTcoted  by  a  single  screw;  and  so  arranging  it,  that  the  entire  weight  of  the  fiUN  tf^ 
chamber  of  the  press  is  made  effective  to  aid  in  pressing  the  bale." 

C^im.— "Having  thus  described  my  invention,  what  I  claim  therein  as  neiriiktfci 
arrangement  and  combination  of  the  screws  with  the  top  and  bottom  cross  beams  of  At 
frame,  and  the  cross  head  of  the  follower,  by  which  the  follower  and  bed  plate  aie  wf^ 
to  press  the  bale  from  top  and  bottom,  and  the  distance  traveled  by  the  foUowor  tsHnsk 
the  bed  plate  is  three  times  that  of  the  frame  (to  which  the  power  is  applied)  owrlk 
screw. 

2d,  I  claim  making  the  weight  of  the  press  an  auxiliary  power,  by  resting  tt  oaliitlr* 
the  lower  screw,  so  that  in  pressing  the  bale,  the  frame  is  traveling  down  the  oatw,ii* 
an  inclined  plane." 
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97.  For  an  ImprotfimMHt  in  Seed  Planters/  Joshua  Woodward,  Haverkill,  New  Hamp- 
fhircy  July  13. 

C/aim  .-^''Having  thus  Ailly  described  my  improved  seeding  apparatus,  and  the  various 
modes  I  contemplate  modifying  it,  as  required  by  law,  what  I  claim  therein  as  new  is,  tlie 
hooked  rod,  constructed  and  arranged  substantiidly  in  the  manner  and  for  the  purpose  set 
forth." 

3S.  For  an  Improvement  in  Door  Locks f  Marcus  R»  Stephenson,  Assignor  to  Edwin 
Holman,  Boston,  Massachusetts,  July  13. 

Claim. — '*I  claim  the  combination  of  the  cover  plate  and  its  arbor,  with  the  slide  for 
CUTjing  the  bitt  plate,  and  a  contrivance  applied  to  the  said  arbor,  and  made  to  actuate 
tlie  said  slide  and  bitt  plate,  all  constructed  and  made  to  operate  together  substantially  as 
liereiii  before  described. 

"And  I  also  claim  the  improvement  termed  the  circular  arc  lip,  in  its  combination  with 
fStue  cover  plate,  and  made  to  project  down  between  the  bitt  plate  recess  and  the  tumblers, 
when  the  bitt  plate  hole  or  entrance  of  the  cover  plate  uncovers  the  bitt  plate  recess,  cither 
in  whole  or  in  part,  all  substantially  as  herein  before  explained." 

39.  For  an  Improvement  in  Fire  Engines/  Orville  G.  Adkins,  Oswego,  New  York, 
July  20. 

Claim, — '*What  I  claim  as  my  invention  is,  the  mode  herein  described,  of  drawing  the 
VMiatanoe  towards  the  fulcrum  of  the  lever  to  which  the  power  is  applied  through  its  en- 
tire descent;  thereby  lengthening  the  long  arm,  and  shortening  the  short  arm  of  the  lever, 
Mibatantially  as  described." 

40.  For  an  Improvement  in  Car  Seats;  William  S.  Bass,  Cambridge,  Massachusetts, 
July  20. 

^The  object  of  my  improvements  is,  to  secure  an  easy  and  comfortable  car  seat,  so  con- 
•tnicted  as  to  admit  of  a  person's  reclining  as  far  back  as  is  desirable,  while  at  the  same 
time  it  will  occupy  no  more  room  than  those  which  have  heretofore  been  in  common  use." 

Claims — '^Having  thus  described  my  improvements,  what  I  claim  as  my  invention  is, 
a  ear  seat,  to  the  bottom  of  which  are  jointed  a  back  and  leg  support;  the  said  back  and 
leg  sappoit  being  placed  and  held  at  any  desired  angle,  by  arms  fastened  to  the  side  arms 
IB  any  desirable  way,  as  above  set  forth." 

41.  For  an  Improvement  in  Ploughs;  Neri  Blatchly,  Windsor,  New  York,  July  20. 

C/!atmk'— ''What  I  claim  as  my  invention  is,  the  arrangement  of  the  beam  of  a  plough 
with  respect  to  the  irons,  and  the  bending  of  the  standard  towards  the  land,  and  having 
its  line  of  direction  parallel  with  that  of  the  land  side,  in  the  manner  and  for  the  purposes 
keiein  set  forth." 

4S.  For  Improvements  in  Machines  for  Shaving  Shingles;  Abel  Bradway,  Monson, 
Massachusetts,  July  20. 

Clmim* — ^*<Having  thus  fully  described  my  improved  machine  for  dressing  riven  shingles, 
what  I  claim  therein  as  new  is,  the  combination  and  arrangement  of  the  yielding  knives, 
the  sliding  shingle  patterns,  the  roller,  the  elastic  bed,  the  plate,  and  box,  substantially  in 
the  manner  and  for  the  purpose  as  herein  set  forth." 

43.  For  an  Improvement  in  Method  of  Converting  Reciprocating  Rotary  into  Red- 
proeating  RedtiUnear  Motion;  Alfred  Carson,  City  of  New  York,  July  20. 

Claim^^^*l  do  not  claim  the  use  of  pulleys,  chains,  and  guides,  for  the  purpose  of  con- 
verting rotary  reciprocating  into  rectiliner  reciprocating  motion;  but  what  I  do  claim  as 
toy  invention  is,  slotting  or  forking  the  rods,  and  letting  their  two  sides  into  gloves  in  the 
periphery  of  the  pulley,  and  connecting  the  rods  and  pulley  by  three  chains,  two  of  which 
connect  with  each  rod  on  opposite  sides,  and  pass  in  one  direction  around  the  pulley,  and 
the  other  connects  with  each  rod  within  the  slot  or  fork,  and  passes  in  the  opposite 
dinction  fo^ind  the  pulley,  for  the  purpose  of  guiding  and  directing  the  rods,  and  dispensing 
with  the  ways  and  cross  heads  ordinarily  made  use  of  for  this  purpose;  the  several  parts 
isperating  sabstantially  as  and  for  the  purpose  set  forth." 

44.  For  an  Improvement  in  Machines  for  Dressing  Stone;  Robert  Eastman,  Concord, 
New  Hampshire,  Assignor  to  Capt  Seth  Eastman,  Washington,  District  of  Columbia, 
July  20. 

*nie  nature  of  my  invention  consists  in  dressing  or  working  the  stone  or  other  material 
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by  furcing  the  chisels,  picks,  or  cutters  against  it,  by  a  positive  crank  motion, so  tbatthf? 
cut  with  a  steady  jtositive  motion,  under  the  combined  action  of  tke  crank,  instead  of 
cutting  with  a  blow." 

Claim. — "What  I  claim  as  new  in  the  within  described  machine  for  dressing  ttonf, 
nnd  for  facing,  reeding,  fluting,  and  cutting  mouldings  upon  stone,  is  the  operating  of  oof 
or  more  chisels  or  tools,  by  a  crank  or  cranks,  or  their  equivalents,  which,  by  their  con- 
tmued  action  upon  snid  tools,  thrust  or  force  them  against  the  stone  or  other  material  to 
\\e  worked,  substantially  as  described." 

45.  For  an  Iniprovtmcnt  in   Cruppers  for  Harness,-  John  J.  Flack,  Joliet,  Illiooiis 
July  20. 

Claim. — ''What  I  claim  as  my  invention  is,  the  construction  of  a  crupper,  as  hprria 
described,  by  means  of  which,  in  taming  or  subduing  horses,  the  tail  of  the  horse  may  he 
kept  in  a  desired  position,  without  the  necessity  of  resorting  to  the  painful  and  injunoDi 
operation  of  nicking  or  pricking,  and  the  pulleys,  and  to  be  used  for  the  same  purpoic, 
when  riding  or  driving  the  horse." 

46.  For  an  Improvement  in  Grain  and  Grass  Harvesters;  Eliakim  B.  Forbuah,  Bufiklo, 

New  York,  July  20. 

Claim, — "I  claim  as  my  invention,  1st,  an  open  spaced  guard  finger  with  an  in«i(je 
surface,  or  middle  finger,  for  the  cutting  tooth  to  cut  against,  substantially  as  hrreia 
described. 

*'2d,  I  claim  the  construction  of  a  clamp  of  two  parts,  which  will  hold  tlie  finger  litr, 
where  desired,  without  bolts  passing  through  the  finger  bar,  arranged  as  herein  set  fbrtL 

*'3d,  I  claim  the  construction  of  a  mould  board  with  two  upright  posts,  which  posts 
pass  through  proper  ai>ertures  m  the  frame  of  the  machine,  and  are  free  to  move  op  or 
down,  according  to  the  varying  surface  of  the  ground,  and  sustain  the  mould  board  for- 
ward of  the  cutter  bar,  on  an  angle  sufficient  to  move  the  mown  grass  which  may  be  for- 
ward of  the  finger  bar  to  the  inside  of  the  clamp,  substantially  as  herein  described. 

*'4th,  I  claim  the  arrangement  and  combination  of  a  right  angled  stanchion,  made  of 
wood  or  metal,  with  a  pivotal  motion  on  the  frame  work  of  the  machine,  and  supportio* 
upon  its  upright  part  a  crooked  lever  made  of  wood  or  metal,  with  a  pivotal  motion  on 
the  said  stanchion,  to  which  lever  is  attached  a  rake;  by  the  combination  and  operation 
of  these  two  pivotal  motions  of  the  stanchion  and  lever,  as  set  forth,  a  direct  line  motion 
may  be  given  to  the  rake  where  needed,  as  also  a  circular  motion,  so  that  a  penoo  mtj 
remove  the  gn^in  from  the  platform  in  bundles,  and  sit  or  stand  on  the  machine  near  the 
driving  wheel,  as  hcre'm  described." 

47.  For  an  Improvement  in  Railroad  Car  Brakes;  Wm.  Hall,  North  Adams,  Masn-  * 

chusctts,  July  20. 

Claim, — **  What  I  claim  as  of  my  invention  is,  the  combination  of  the  sliding  detached 
lever  with  the  main  lever  and  the  connecting  rods,  so  as  to  operate  essentially  in  the 
manner  and  for  the  purpose  as  herein  before  specified." 

48.  For  an  Improvement  in  Rice  Hullers;  Clark  Jacobs,  Brooklyn,  New  York,  July  SO. 

Claim. — "I  do  not  claim  the  use  of  india  rubber  surfaces  for  hulling  the  rice,Biicli 
having  been  used  before;  but  what  i  do  claim  as  ray  invention  is,  the  use  of  a  Tulcaoivd 
gum  elastic,  or  rubber,  or  its  equivalent,  in  combination  with  a  stone  or  other  equivalent 
non-elastic  rubbing  surface,  for  hulling  rice,  substantially  in  the  manner  herein  set  forth. 

'*!  also  claim  the  manner  of  constructing  the  rubber  of  three  substances  of  di&ivnt 
qualities,  viz:  the  metallic  disk,  leather  disk,  and  gum  elastic,  or  gutta  percha  disk,  by 
which  firmness,  elasticity,  and  durability  are  combined,  substantially  as  herein  descrihed.** 

49.  For  an  Improvement  in  Grass  Harvesters;    Jesse  8.  and  David  Lake,  Smith*! 

Landing,  New  Jersey,  July  20. 

Claim. — "What  we  claim  as  our  invention  is,  Ist,  The  clearer  as  abore  described. 

"And  lastly,  we  claim  the  coupling  the  wheel  to  the  shaft,  with  universal  joint,  coo- 
structed  with  toggle  joint  arms,  to  admit  of  a  vertical  motion,  and  with  gimble  ringi  ti 
allow  of  a  rolling  or  wabbling  movement,  without  af&cting  its  rotary  motioD,  whsn  ca» 
bined  and  arranged  for  the  purpose  and  in  manner  above  described." 

60.  Tor  an  Improvement  in  Grass  Harvesters/  Wm.  Manning,  South  Tranlo^  2Vev 
Jersey,  July  20. 

Claim, — ^^Having  thua  fullj  described  my  inventioni  what  I  claim  ta  new  m^ 
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iftg  the  cutting  head  and  front  part  of  the  machine,  whereby  I  dispense  with  front  wheels, 
by  constructing  the  frame  as  described,  and  attaching  the  cutting  liead  to  the  hamcs  of  the 
hiameas,  in  the  manner  and  for  the  purpose  herein  fully  set  forth.'' 

51.   For  Improvemeiiis  in  Sewing  Machines;     Charles  Miller,  St.  Louis,  Missouri, 
July  20. 

'<This  invention  relates  to  that  description  of  sewing  machine  which  forms  the  stitch  by 
the  interlacing  of  two  threads,  one  of  which  is  passed  through  the  cloth  in  the  form  pf  a 
loop,  and  the  other  carried  by  a  shuttle  through  the  said  loop;  it  consists,  1st,  in  an  im- 
proved stop  motion,  or  certain  means  of  preventing  the  feed  or  movement  of  the  cloth, 
when  by  accident  the  thread  breaks  or  catches  in  the  seam;  and,  2d,  in  certain  means 
of  sewing  or  making  a  stitch  similar  to  what  is  termed  in  hand  sewing,  'the  back  stitch.'  " 

Claim. — ''Having  fully  described  my  invention,  what  I  claim  as  new  is,  1st,  The 
stopping  or  prevention  of  the  operation  of  the  feed,  substantially  as  herein  described,  when 
the  thread  breaks  or  is  otherwise  prevented  from  forming  a  loop,  by  attaching  the  stud  or 
its  equivalent,  through  which  the  feed  lever  is  operated  upon  by  the  feeding  cam,  to  a 
lerer;  the  said  lever  being  subject  to  be  operated  upon  in  such  a  manner  as  to  withdraw 
the  said  stud,  or  equivalent,  from  the  operation  of  the  cam,  by  a  sliding  piece  attached 
to  the  picker,  which  drives  the  shuttle  forward  for  filling;  the  said  sliding  piece  requiring 
to  be  caught  and  moved  by  every  loop,  to  prevent  its  operation  in  the  said  lever. 

''2d,  Sewing  or  making  the  back  stitch  by  folding  or  bending  the  cloth  or  material  over 
tbe  edge  of  a  guide  plate  or  any  other  suitable  edge,  and  passing  each  loop  through  the 
cloth  or  material  on  each  side  of  the  said  bend  and  each  succeeding  loop  through,  in  ad- 
vance of  the  preceding  one,  and  half-way  between  the  two  preceding  perforations,'  sub- 
stantially as  herein  set  forth." 

53.  For  an  Improvement  in  Grain  Separators;  Cyrus  Koberts,  Belville,  Illinois,  July  20. 

Claim. — "Having  thus  described  my  improvements  in  grain  separators  and  cleaners,  what 
I  ^aim  therein  as  new  is„the  combination  of  the  adjustable  crank  for  vibrating  the  separating 
trough,  with  the  adjustable  tracks  on  which  the  jumping  roller  runs,  which  shakes  the 
trough  up  and  down,  whereby  the  conveyance  of  the  straw  may  be  accelerated  or  retarded, 
without  affecting  the  vertical  shaking  of  the  «traw. 

''I  also  claim  the  adjustable  angular  rails,  constructed  and  arranged  in  the  separating 
trough,  in  the  manner  and  for  the  purposes  herein  set  forth. 

"I  likewise  claim  the  method  herein  described,  of  relieving  the  winnowing  apparatus  of 
a  portion  of  the  work,  by  separating,  by  means  of  a  screen,  arranged  substantially  as  here- 
in set  forth,  such  impurities  as  will  pass  through  it  before  the  grain  is  delivered  to  the 
Rrinnowing  apparatus." 

58.  For  B.n  Improvement  in  Railroad  Car  Brakes;  John  Houston  and  Ebenezer  Ross, 
Manchester,  New  Hampshire,  July  20. 

Claim* — "What  we  claim  as  our  invention  is,  the  airangemcnt,  substantially  as  set 
Ibftfa,  of  the  levers,  rods,  and  vertical  shaft,  applied  to  each  truck  of  a  railroad  car,  in  combina- 
tion with  the  method  of  connecting  the  levers  by  means  of  the  links,  so  that  if  one  or  more  of 
the  links  or  bars  should  break,  so  as  to  render  part  of  the  brakes  useless,  the  remainder 
atill  serviceable  for  the  purposes  intended." 


64.  For  an  Improvement  in  Machines  for  Rubbing  Stones;  Pleasant  E.  Royse,  New 
Albany,  Indiana,  Jnly  20. 

Claim* — "I  do  not  claim  the  separate  employment  of  a  rotary  rubber  and  blocking 
tables,  as  such  are  in  common  use;  nor  do  I  claim,  of  itself,  giving  the  rubbers  a  separate 
aoCion,  in  addition  to  their  revolving  one,  by  means  of  pinions  gearing  into  a  fixed  wheel, 
and  through  cranks  and  connecting  rods,  serving  to  operate  the  rubbers,  as  such  has  be- 
fan  been  done;  but  what  I  do  claim  as  my  invention  is,  the  combination  of  parts  herein 
iqpeeified,  for  nibbing  and  polishing  marble  or  other  stone,  consisting  of  rubbers,  having  in 
addition  to  their  revolving  travel  on  tlie  faces  of  the  stones  being  rubbed  or  polished,  a 
nation  in  and  out  firom  the  centre  shaft,  not  in  a  radial,  but  in  a  winding,  twisting,  or 
dnrilinear  direetioo,  produced  by  the  cranks  and  rods  as  shown  and  set  forth;  the  said 
libbers  being  held  in  clamps,  so  hung  or  connected,  as  that  the  rubbers,  by  their  weight, 
UBI  adjuat  thenteWea  to  the  stone,  without  rendering  it  necessary  to  pack  up  the  latter, 
lid  for  the  further  advantages  specified." 
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55.  For  an  Improvement  in  the  Water  Pipes  of  Tuyeres;  Peter  Sweeney,  BufTalo,  Xew 

York,  July  20. 

*'The  nature  of  my  invention  consists  in  combining  with  the  circulating  water  pipe  for 
cooliriq  the  tuyere,  another  pipe,  by  which  I  am  enabled  to  shut  ofTtbe  circulation  of  waUfr 
and  blow  the  water  out  of  the  circulating  pipe;  the  object  of  my  invention  being  to  avoid 
the  evils  which  arise  from  the  freezing  of  the  water  in  the  circulating  pipe  of  the  tuyere  in 
cold  weather." 

Claim. — "What  I  claim  is,  the  combination  of  the  pipe,  II,  with  the  circulating  pipr, 
Pi  V,  Q,  so  connected  that  H  may  be  removed  from,  or  form  a  water  tight  joint  with  P, 
V,  Q,  whereby  I  am  enabled  to  blow  all  the  water  out  of  the  latter,  and  at  the  same  timo 
to  shut  oil'  its  communication  witli  the  cistern,  in  the  manner  and  for  the  purposes  ile> 
scribed." 

56.  For  an  Improvement  'in  Railroad  Car   Coupling;  James  Turner,  East  Nassau, 

New  York,  July  20.  ' 

Claim, — "What  I  claim  as  my  invention  is,  the  transverse  incline  bar,  in  combination 
with  the  coupling  pin  and  link,  the  pin  resting  on  the  incline  bar,  and  being  raised  clear 
of  the  link,  by  passing  up  the  inclines  on  the  said  bar,  as  it  (the  pin)  moves  sidewayr, 
substantially  as  herein  described." 

57.  For  an  Improvement  in  Preparing  Zinc  from  the  Ores;  Henry  W.  Adams,  Ciiv 

ofNcw  York,  July  27. 

Claim* — "Having  thus  fully  described  the  nature  of  my  invention  or  discoveiy,  and 
shown  the  method  in  which  it  may  be  accomplished,  what  I  claim  therein  as  new  is.  tbo 
process  of  manufacturing  metallic  zinc,  in  a  state  of  impalpable  powder,  by  the  cooline 
agency  of  steam,  substantially  in  the  manner  herein  set  fortli." 

58.  For  an  Improvement  in  Machines  for  Forming  Button  Backs;  James  C.  Cooko, 

Waterbury,  Connecticut,  July  27. 

Claim. — "What  I  claim  ns  my  invention  is,  the  jointed  clamps,  and  the  tongue,  to  ibnn 
the  eye,  when  combined  with  the  slide  with  its  stationary  and  movable  jaws,  when  tbr 
movable  jaw  and  slide  are  worked  by  a  jointed  lever  to  feed  the  wire,  when  they  are  coo* 
structed  and  made  to  operate  substantially  as,  herein  described. 

"I  also  claim  the  die  for  punching  and  forming  the  button  back,  composeJ  of  the  pcoch 
and  bed,  when  combined  with  the  slide  and  feeding  cylinder,  when  constructed  and  ope 
rated  substantially  as  herein  described. 

"I  also  claim  the  jointed  lingers  for  receiving  the  formed  and  punched  back,  and  con- 
veying it  to  and  placing  it  on  the  eye,  when  combined  with  the  setting  or  riveting  punch, 
when  they  are  constructed,  combined,  and  arranged,  and  made  to  operate,  substantially  u 
herein  described." 

59.  For  an  Improvement  in  Saws  for  Sawing  Stone;  Albert  Eames,  Springfield,  Mas- 

sachusetts, July  27. 

''The  nature  of  my  invention  consists  in  making  the  blade  with  the  middle  part  of  it^ 
thickness,  of  lead  or  other  sofl  substance,  so  that  sand  shall  become  imbedded  into  it,  tad 
remain  there  during  the  operation,  to  act  upon,  and  break  down,  or  cut  away  the  stone, 
whilst  the  sides  or  edges,  which  are  made  of  steel  or  iron,  or  other  hard  metal,  will  cut 
down  and  keep  the  kerf  of  the  proper  width,  and  prevent  the  lead  or  other  soft  substance, 
from  spreading  out  or  yielding." 

C/otm.— r-'*What  I  claim  as  my  invention  in  the  making  of  blades  for  cutting  stooM 
is,  the  employment  of  lead,  or  its  equivalent,  between  and  in  combination  with  the  hinl 
metal  sides,  substantially  as  specified." 

60.  For  an  Improved  Chum  and  Butter  Worker;  Orsamus  R.  Fyler,  Brattleboroogb* 

Vermont,  July  27. 

''The  nature  of  my  invention  consists  in  combining  revolving  floats  or  daslieii»  ^ 
stationary  posts,  between  which  the  dashers  revolve." 

Claim, — "What  I  claim  as  my  invention  is,  Ist,  the  combination,  in  a  cjlindiicd* 
tub  chum,  of  floats  or  paddles,  attached  to  a  revolving  axis,  with  statioiiaiy  potts  iliiidMC 
near  the  axis  of  the  chum,  combined  and  operating  in  the  maaner  and  lor  the  pvpott 
above  specified. 

"8d,  The  combination  of  dashers,  or  paddles,  brotd  at  thsir  ends,  with  posts  Hil  ^ 
each  end,  and  large  in  their  middle  portions,  combined  and  operating  in  tlie  nunuK*^ 
lor  the  purpose  above  specified." 
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1.  For  an  Improvement  in  Fattentngs  for  Harness;   Thomas  Hcmlerson,  Harford 
County,  Maryland,  July  37. 

Claim, — **Having  ihus  fully  described  my  invention  or  improvement,  I  wish  it  to  Lc 
iderstood  that  I  do  not  claim,  in  general  ^,  the  use  of  a  crooked  lever  and  ring,  for 

kci»e  have  been  applied  before  to  this  purpose;  but  I  do  claim  as  new,  the  use  ot  this  pccu- 
ir  kind  of  crooked  lever  or  hook,  descrilied  above,  in  which  the  fulcrum  and  centre  of 
otion  arc  at  the  short  end,  and  the  point  of  resistance  at  the  curve  and  in  a  straight  line 
ith  the  fulcrum  and  other  end,  thereby  cHecting  the  desired  object  within  itself,  and  with- 
it  the  combined  aid  of  plate,  spring,  rivet,  or  other  fixture;  whether  the  same  be  applied 

the  fastening  of  hames,  as  described  above,  or  to  connecting  the  ends  of  chains,  as  in  the 
.ac  of  chains  usually  fastened  across  the  middle  of  wagon  bodies,  or  to  any  similar  purpose.'* 

I.  For  an  Improvement  in  Duplex  Escapements;  Charles  E.  Jacot,  City  of  New'  York, 
July  27. 

Claim, — ^*I  do  not  claim  any  of  the  parts  herein  described  or  shown;  nor  do  I  claim  the 
iplex  escapement;  but  what  I  do  claim  as  ne^  and  of  my  own  invention  is,  the  con- 
ruction  and  arrangement  of  the  escapement  wheel  with  three  points  and  pins  to  tako 
le  arm  on  the  balance  axis;  the  whole  being  constructed  and  operating  substantially  as 
r»cribed  and  shown.'' 

5.  For  an  Improvement  in  Seed  Planters;  Adam  Krabcr,  York,  Pennsylvania,  July  27. 

Claims — "What  I  claim  as  my  invention  is,  the  combination  of  a  scries  of  stationary 
»mbs,  secured  to  the  bottom  of  the  hopper,  near  die  orifices,  through  which  the  grain  is 
^charged  with  a  corresponding  series  of  rotating  teeth,  secured  to  a  cylinder  or  roller, 
kat  revolves  within  the  hopper,  in  the  manner  and  for  the  purposes  herein  set  forth. 

**I  also  claim  the  combination  of  the  cross  bar,  and  its  links  and  levers,  with  the  draft 
irs  oi  the  shares,  whereby  the  whole  series  of  shares  can,  at  will,  be  raised  and  depressed, 
hilc  the  machine  is  in  motion,  and  the  weight  of  the  whole  machine  is  brought  to  bear 
pon  any  tooth  that  may  tend  to  run  out,  in  consequence  of  meeting  with  hard  soil,  while, 
I  the  same  time,  an  even  depth  of  furrow  is  maintained  by  the  wheels,  and  the  weight  of 
le  frame  taken  off  the  shares,  except  when  some  one  of  them  tends  to  run  out,  as  herein  set 
irth;  but  I  make  no  claim  to  Tmy  arrangeoient  of  mechanism,  for  holding  the  teeth  or 
lares  in  the  ground,  when  the  pressing  bar  acts  upon  the  teeth  through  the  medium 
f  springs.'' 

4.  For  an  Improvement  in  Soaps ;  William  M'Cord,  City  of  New  York,  July  27. 

Claim. — **I  am  well  aware  that  "fuller's  earth"  being  used  for  a  soap,  from  time  im- 
icmorial,  also  of  various  clays  having  been  used  for  detergent  purposes;  I  am  also  aware 
lat  ammonia  has  been  employed  in  soap,  and  a  patent  has  been  issued,  in  which  it  forms 
nc  of  the  ingredients;  but  in  all  cases,  so  far  as  I  have  seen  it  used,  it  has  never  been 
eld  in  good  combination  with  the  otlier  ingredients  in  the  soap,  but  has,  owing  to  itA 
olatilc  nature,  soon  evaporated.  As  combined  with  the  clay,  by  my  process,  the  am- 
lonia  is  retained  in  the  soap,  and  does  not  evaporate.  What  I  therefore  claim  is,  the  com- 
tnation  of  ammonia,  or  carbonate  of  ammonia,  with  kaolin,  or  other  equivalent  aluminous 
linerals,  in  the  composition  of  a  soap,  substantially  as  herein  set  forth." 

5.  Fur  Improvements  in  Railroad  Track  Clearer;  Simeon  Minklcr,  Chazy,  New  York, 

July  27. 

Claim, — ^'*I  do  not  claim  the  grapples  which  are  attached  to  the  engine,  car,  or  carriage, 
nd  embrace  the  top  fianch  of  the  rail;  but  what  I  do  claim  is,  keeping  the  said  grapples 
loscd  upon  the  fianch  of  the  rail,  by  the  collar  which  drops  over  their  joints,  and  opening 
be  same  by  chains,  or  their  equivalents,  attached  to  the  said  collar  and  to  tlie  grapples, 
tnder  the  control  of  a  j^erson  on  the  engine,  car,  or  carriage,  said  chains  or  equivalents 
iftlng  the  collar,  so  as  to  leave  the  grapples  free,  and  then  opening  them,  substantially  as 
lerein  set  forth." 

16.  For  an  Improved  Block  for  Stretching  Coats;    Samuel  M.  Perkins,  Springfield, 
Pennsylvania,  July  27. 

Claim. — ^'^Having  now  described  my  invention,  what  I  claim  is,  the  use  of  the  seamless 
oat  stretcher,  made  in  two  halves  and  joined  together  by  hinges  at  their  back  edges,  and 
laving  permanent  or  adjustable  arms  attached  tliereto,  and  hooks  for  holding  the  edges 
f  the  cloth,  while  stretching,  spring  hook,  or  catch  and  pin,  for  holding  the  halves  of  the 
amchine  together,  and  steadying  pins,  in  the  face  of  the  two  halves,  in  combination  there- 
rithf  tulMtantially  as  set  forth." 
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67.  For  an  Improvement  in  Railroad  Car  Seats;  Samuel  M.  Perry,  City  of  New  YoA, 
July  27. 

Claim. — '^What  I  claim  as  my  invention  is,  to  so  combine  the  back  with  the  two  md 
frames  by  means  of  bars  jointed  to  it,  one  or  two  studs,  and  one  or  two  series  of  notchn 
or  equivalents  therefor,  that  the  said  back  (when  not  a  reversible  one)  may  be  raised  and 
inclined  in  various  positions,  so  as  to  not  only  support  the  back  but  the  head  of  a  penon 
at  the  same  time. 

"And  I  claim  making  the  back  reversible  by  means  of  two  scries  of  notches,  and  two 
sets  of  studs,  or  equivalents,  the  same  being  arranged  on  opposite  sides  of  the  chair,  and 
made  to  operate  as  specified. 

"And  in  combination  with  the  back  made  to  raise  and  be  inclined,  by  contrivtiieet  nib* 
stnntially  as  s{>eciiicd,  I  claim  the  improvement  of  making  each  bar  with  a  rack  or  rarki 
of  teeth,  or  succession  of  notches,  to  be  set  on  the  pin,  in  the  manner  and  for  the  porpofe 
as  specified." 

63.  For  an  Improvement  in  Mortising  Machines;  William  C.  Shaw,  Madison, Indiani, 
July  27. 

"The  nature  of  my  invention  consists  in  providing  the  machine  with  suitable  mechaniai, 
for  the  purpose  of  enabling  the  operator  to  turn  the  chisel  by  means  of  the  machioeiy  em- 
ployed for  the  purpose,  and  not  by  hand,  as  is  commonly  done." 

Claim. — "What  I  claim  as  my  improvement  is,  the  method  I  employ  of  turning  the  min* 
drcl  that  contains  the  mortising  chisel,  by  means  of  the  collar  on  the  mandrel,  s|>nngs. 
catches,  shifting  piece,  friction  rings,  and  pinion,  all  in  combination  for  the  purpose  bcI^ 
tofore  mentioned  and  set  forth  in  the  foregoing  specification." 

69.  For  an  Improvement  in  Lamps;  Charles Siedhof,  Lancaster,  Massachusetts,  Julj  27. 

Claim. — "What  I  claim  as  my  improvement  is,  the  open  slide  tube,  as  combined  with 
the  supply  reservoir  of  a  lamp,  constructed  and  made  to  operate  substantially  as  described: 
the  object  of  such  tube  being  not  only  to  maintain  the  oil  at  a  constant  level  around  tbe 
wick,  but  to  enable  a  person  to  regulate  the  height  of  such  level  at  pleasure." 

70.  For  an  Improvement  in  Graduated  Cutters  for  C loth  and  other  Substances;  Habrr 

D.  Walcott,  Boston,  Massachusetts,  July  27. 

"This  improvement  consists  in  making  the  bed  longitudinally  adjustable,  in  relation  to 
the  cutter,  (or  vice  versa,)  so  as  to  vary  the  length  of  the  cutting  edge,  which  ahall  com 
in  contact  with  the  bed,  and  consequently  the  length  of  the  incision  that  will  be  made  t>v 
them." 

Claim, — ""Wliat  I  claim  as  my  invention  is,  the  employment  of  a  cutter  and  bed,  or 
their  equivalents,  made  adjustable  in  relation  to  each  other,  in  the  direction  of  the  cutting 
edge,  for  the  purpose  of  varying  the  length  of  the  cut,  substantially  in  the  manner  hcicio 
described." 

71.  For  an  Improvement  in  Compounds  for  Uniting  Steel  andiron;  Boyd  C.  LesTitt, 

Assignor  to  Joseph  H.  Bishop  and  II.  Libbey,  Newport,  Maine,  July  27. 

Claim . — '*!  wish  it  understood  I  do  not  claim  the  use  of  crude  borax,  either  palverivd 
or  not,  for  the  union  of  metals,  as  this  has  been  used  for  the  purpose  by  others;  bat  itdocf 
not  insure  a  perfect  union,  and  cannot  be  relied  upon  with  any  degree  of  certainty,  nd 
great  loss  of  time  and  material  oflen  occur,  as  a  ready  separation  of  the  two,  even  aAer  i 
seeming  union,  and  the  particular  work  seems  complete,  and  ready  for  the  use  intrnkd; 
but  what  I  do  claim  as  my  invention  or  dfscovery  is,  the  mode  and  manner  of  caldninc 
and  preparing  the  crude  borax,  and  compounding  the  same  afterwards,  with  the  carbomte 
of  ammonia,  and  in  the  proportions  above  set  forth  and  described,  and  the  mode  of  sppfj- 
ing  or  using  it,  or  any  other  substantially  the  same,  and  which  will  produce  the  intoiiied 
effect." 

72.  For  an  Improvement  in  Brooms;  Cyrus  T.  Moore,  Assignor  to  Friend  8.  Nm 

Concord,  New  Hampshire,  July  27. 

Claim. — "What  I  claim  as  my  invention  is,  1st, securing  the  material  of  theksov* 
by  means  of  a  clasp  having  its  jaws  hinged  at  the  extremities,  and  fastened  togedtfr  tf 
the  socket,  or  some  equivalent  device,  substantially  as  herein  set  forth. 

"Sd,  A  spring  or  springs,  whether  placed  as  herein  described,  inside  of  the  hnA  « 
material  composing  the  broom,  or  otherwise,  so  as  to  operate  in  sobstantially  the  i 
manner. 
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"Jd,  The  erotf,  faitened  to  the  tpiing  with  flpara,  or  otherwiw,  in  eomMiutton  with  the 
lop,  to  hold  the  broih  or  other  materiel  in  iti  proper  piece,  as  deacribed.'' 

Ri-i88us8  worn  JULT,  186S. 

•  For  an  Improvement  in  Bediteatbf  Nathaniel  Golfer,  AUngton,  Maaiachnietti;  pa* 

tented  April  34, 1849;  re-iaaaed  Julj  6, 186S. 

Cbnms — ^I  lay  no  claim  to  a  combination  of  rest  bare  or  boards,  spiral  or  wound  wire 
prings,  a  aaeking  and  closing  frame,  used  to  support  a  cushion  or  mattress;  such  a  combi* 
atkm  having  been  employed  in  the  manufacture  of  so&s  and  other  articles  of  furniture : 
Dt  what  I  claim  as  my  invention  is,  the  method  in  which  f  construct  the  foundation  of  the 
ed  or  mattrees,  by  means  of  the  above  described  plianeea  or  their  equivalents,  to  wit :  the 
long  and  the  clamps  and  keys,  or  wedges,  so  as  to  render  the  bedstead  portable,  by  being 
iken  apart,  or  enfolded,  the  one  part  over  the  other,  or  united  together,  or  unfolded,  as 
hove  described,  as  occasion  may  require,  that  is  to  sayt  I  claim  the  combination  of  the 
iro  frames,  or  halves  of  a  box,  each  of  said  frames  or  halves  consisting  of  a  side,  two 
nds^  and  bottom,  or  slats,  supporting  wire  springs,  and  a  sacking  affixed  to  its  side  and 
IPO  ends,  and  supported  on  springs  or  stuffing,  as  oocaaion  may  require,  and  these  halves 
r  psirts  so  united  that  when  together,  or  unfolded,  they  form  but  one  box  or  frame,  sup- 
otting  or  holding  fast  the  sacking  at  its  entire  extremity,  without  any  separating  or  sup- 
orting  partition  in  the  centre,  and  this  onion  or  junction  of  the  two  posts  is  eflected  by 
le  above  described  lacing,  or  its  equivalent,  and  clamps  and  keys  or  wedges,  or  their 
inivalent 

**!  lay  no  claim  to  any  one  of  the  elements  of  the  aforesaid  or  above  deteribed  combina« 
MM,  when  separate  from  the  rest;  but  intending  only  to  claim  the  whole,  as  combina* 
ona,  constituting  a  bedstead,  or  foundation  for  a  bed  or  mattress,  to  which  the  parts  aa 
bove  described,  or  their  equivalents,  may  be  applied  aa  aforesaid." 

.  For  an  Improvement  in  MaeJUnee  for  Tonguing  BoardM;  Ranaom  Crosby,  Jr.,  As- 
signee of  Ransom  Crosby,  Assignee  of  Henry  D.  Edgcomb,  City  of  New  York;  pa« 
tented  April  13,  1852;  re-issued  July  13,  1853. 

Claim. — ^^I  am  aware  that  Harvey  Law  has  described  in  his  patent  of  10th  April, 
649,  a  mode  of  tonguing,  in  which  two  sets  of  saws  are  arranged  in  a  frame,  with  the 
Btting  teeth  opposite,  and  cutting  in  one  plane  on  opposite  fiicM  of  the  board;  none  of 
rhieh  devices  we  desirs  to  claim.  But  what  I  do  claim  as  the  invention  of  Crosby  and 
Sdgeomb  is,  the  employment  of  two  independent  sets  of  independent  cutters,  arranged  in 
axallel  planes  in  parallel  stocks,  with  an  open  space  between  them,  so  as  to  cut  on  the 
%e  of  the  board,  all  in  the  manner  aobetantially  as  described,  whereby  I  have  the  advan- 
IC«  combined  of  freedom  from  clogging,  and  the  fedlities  of  adjusting  the  stocks  and 
■tteis  for  sharpening,  setting,  and  inspection.*' 

Dxsievs  roB  Jult,  1853. 

•  For  a  Design  for  a  Parlor  Stovet  Jeremiah  D.  Green,  Assignor  to  Alexander  Morri- 

son and  Thomas  M.  TibbitU,  Troy,  New  York,  July  6. 

CUdm. — ^YHiat  I  claim  as  new  is,  the  ornamental  design  and  configuration  of  a  par- 
nr  stove,  the  same  as  herein  described  and  represented  in  the  annexed  drawing." 

•  For  a  Design  for  a  Cooking  Stones  Wm.  F.  Pratt  and  Geo.  W.  Bosworth,  Milfbrd, 

New  Hampahtre,  July  18. 

Claims — ^What  we  claim  aa  our  invention  or  production  is,  the  ornamental  design  for 
cooking  stove,  substantially  as  represented  in  the  accompanying  drawings. 
^Aftd  we  also  particularly  claim  the  combination  of  the  star,  shield,  and  radial  lance 
eadi,  as  exhibited  in  the  panel  of  the  larger  door  of  the  side  plate." 

.  For  a  Dengnfor  a  Cooking  Stoves  Saml.  D.  Yooe,  Albany,  New  Yoik,  July  18. 

Clnm^— ^'I  do  not  claim  any  detailed  part  of  the  mouldings  or  configuration.  What 
daim  as  my  invention  is,  the  combination  of  the  several  mouldings  and  ornaments,  as 
rranged  together,  the  whole  forming  an  ornamental  deaign  for  an  air  tight  cook  stove,  as 
eiein  eet  forth  and  described." 

•  F«r  a  Dssirn  for  a  Hat  and  Umbrella  Stands  Chariea  Zenner,  Assignor  to  M. 

Ovsenwiooa  db  Co.,  Cincinnati,  Ohio,  July  18. 

CWM^-^MThat  I  eUin  u  aiy  inventiDn  is,  the  ntw  dtiign  for  a  hat  and  umbrella 

16» 
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stand,  ooniisting  of  the  ornamentml  figures  above  set  forth  and  represented  in  the  aooom^^ 
panying  drawings.** 

5.  For  a  Design  for  a  Portable  Grate;  ApoUos  Richmond,  Assignor  to  A.  C.  Daratow 

Co.,  Providence,  Rhode  Island,  July  13. 

Claim. — ^"What  I  claim  as  my  production  is,  the  new  design,  consisting  of  the 
arches,  mouldings,  pendants,  dec,  herein  above  described  and  represented  in  the  drawingat. 
for  a  portable  grate.*' 

6.  For  a  Design  for  Parlor  Stove  Platesf  Amos  Paul,  South  Newmarket,  New  Ham] 

shire,  July  20. 

Claim, — ''What  I  claim  as  my  production  is,  the  new  design,  cbnsbting  of  the  moul 
ings,  raised  points,  vine  and  leaf  work,  herein  above  described  and  represented  in 
drawings,  for  the  top,  bottom,  and  side  plates  of  a  parlor  stove." 

7.  For  a  Design  for  the  Front  and  Side  Plates  of  a  Cooking  Stove;  Dutee 

Providence,  Rhode  Island,  July  27. 

Claim. — "What  I  claim  as  my  production  is,  the  new  design,  consisting  of  the  mou^^ 
ings,  spear  heads,  and  stars,  with  rosettes,  herein  above  described  and  representad  in  t^« 
drawings,  for  the  front  and  side  plates  of  a  cooking  stove.** 

8.  For  a  Design  for  a  MkdalUon  of  Daniel  Webster;  Peter  Stephenson,  Boston,  Mas«B. 

chusetu,  July  27. 

Claim. — ^  What  I  clsim  is,  the  design  of  a  medallion  of  Daniel  Webster,  as  represented 
in  the  drawings  above  referred  to." 
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1.  For  an  Improved  Process  for  Mashing  Maize;  Frederick  Seitz,  Easton,  Pennsylv'- 

nia;  patented  June  SO,  1852;  additional  improvement  dated  July  13,  1852. 

C/atm.*i-*'Now  what  I  claim  as  my  additional  invention,  and  desire  to  add  to  my  ibimer 
patent,  granted^^anuary  20th,  1852,  is,  forcing  cold  air  into  the  distUlery  mash,  throngh 
the  hollow  shaft  ^rms  and  rakes,  agitators,  as  above  described,  or  by  forcing  it  by  a  pipe 
or  pipes  into  the  bottom,  or  near  it,  of  any  common  mashing  machine  or  tub." 

2.  For  an  Improvement  in  Metallic  Meddles ;  Jacob  ScnneiS*,  Philadelphia,  Pennsyl^uua; 

patented  January  13,  1852;  additional  improvement  dated  July  20,  1862. 

Claim. — ^"Having  thus  described  my  improvement,  what  I  claim  as  my  invention,  and 
desire  to  have  added  to  my  patent,  is,  casting  eyes  of  harness  or  heddles  apon  single  sr 
multiplied  strands  of  worsted,  silk,  cotton,  thread,  or  other  material,  in  the  manner  ai^  for 
the  purpose  herein  set  forth.** 


AUGUST. 

1.  For  an  Improvement  in  Railroad  Car  Seats;  Charles  P.  Bailey,  Zanesrille,  Ohio, 

August  3. 

**The  nature  of  my  invention  consists  in  combining  with  a  permanent  seat,  a  divided 
back,  so  arranged  as  that  each  part  shall  swing  around  the  end  of  its  respective  part  of  the 
seat,  when  it  becomes  necessary  to  reverse  the  backs,  and  so  that  both  parts  of  the  back 
may  be  reversed,  or  only  one  part,  leaving  the  occupants  to  sit  tete^-tete." 

Claims — ^**Having  thus  fully  described  my  invention,  what  I  claim  therein  as  new  k, 
in  combination  with  a  permanent  seat  or  seats,  a  divided  back,  which  is  so  oonstnicled 
that  one  part  thereof  shall  swing  around  one  end  of  the  seat,  and  the  other  part  afoowl 
the  other  end  thereof,  the  back  retaining  always  its  upright  position,  and  by  which  ar- 
rangement the  two  parts  of  the  back  may  be  entirely  reversed,  or  they  may  be  left  tete-t- 
tete,  substantially  as  herein  described." 

2.  For  an  Improvement  in  Looms  for  Weaving  Figured  Fabrics;  Cornelias  W.Blanck- 

ard,  Clinton,  Massachusetts,  August  3. 

Claim. — ^**I  do  not  claim  the  application  of  the  above  named  levers  to  tfia  tnp  or  knot 

hoards  of  the  jacquard  loom;  but  what  I  do  claim  therein  as  new  is,  1st,  Tlie  openings 

raising  and  depressing  the  harness,  by  means  of  levers  or  bars,  oscillating  aboat  a  filed 

point  or  points,  in  connexion  with  hooks  or  their  equivalents,  whieh  c^drnpon^Mi 

Ufen  or  bwh  and  wluch  cow^uVe  %  yul  oC  tkia  conaeiiMii  bttwwn  tfas  top  mmMMi 
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■^  tmdMfOr  other  derioet,  for  rminn;  snd  drawing  d«wn  the  hemew,  thus  rminn; 
mg  the  heddlee,  in  a  greater  or  leM  degree,  aeoording  as  they  are  more  or  leas 
IB  the  lell»  or  doth  making  point,  the  motions  of  the  harness  all  commencing 
ig  at  the  same  time,  as  herein  substantially  described* 

daim  the  method  as  described,  of  arranging  and  combining  the  parts  for  moving 
ng  chain  or  cylinder  with  the  other  parts  of  the  machine,  so  as  to  cany  the  said 
:yUndtr  back  as  well  as  forward,  as  the  machine  is  made  to  move  backward  and 


1  Improvement  in  Preuure  Gauge*;  Eugene  Bourdon,  Paris,  France,  August  3; 
Bled  in  France,  June  18, 1849. 

• — ''Having  now  described  my  invention,  I  wish  it  to  be  understood  that  I  daim 
ation  of  curved  or  twisted  tubes,  whose  transverse  section  difiers  from  a  circular 
the  construction  of  instruments  for  measuring,  indicating,  and  regulating  the 
ind  temperature  of  fluids,  substantially  as  above  described." 

i  Imprwemeni  in  Dumping  Wagons f  Thomas  Castor,  Frankford,  Pennsyl^* 
Augusts. 

ivention  consists  in  balancing  the  body  of  a  wagon,  at  or  about  its  centre,  on  a 
t  projects  upward  from  the  frame  of  the  running  gear,  and  serves  as  a  fulcrum 
Ig  point  for  the  body  to  turn  and  run  on,  to  facilitate  the  dumping  of  its  load,  and 
Bment  in  the  loading  position." 

• — ^Having  thus  described  my  improved  dumping  wagon,  what  I  daim  therein 
^  the  arrangement  of  the  body  on  a  fixed  roller  fulcrum  on  the  frame  of  the  run- 
',  in  such  manner  that  by  a  slight  amoant  of  force  the  body  can  be  turned,  to 
nder  side,  which  rests  on  the  roller,  either  a  forward  or  backward  inclination,  to 
vreight  of  its  load  to  tend  to  hold  it  forward  or  back,  as  it  is  required  to  carry  or 
Iha  same,  substantially  as  herein  set  forth." 

I  Improved  Tally  Boards  Francis  N.  Clark,  Chicago,  Illinois,  August  3. 

lature  of  my  invention  consists  in  having  a  series  of  screw  rods  property  secured 
ard,  said  screw  rods  having  nuts  upon  them,  which  are  moved  either  to  the  right 
scording  as  the  rods  are  turned  upon  the  board,  and  underneath  each  nut  there  is 
vhich  is  graduated  in  any  proper  manner;  by  turning  either  screw  rod,  the  nut 
d  is  moved,  and  the  graduated  space  shows  how  for  the  nut  has  moved  and  the 
allied." 

i—^\  do  not  confine  myself  to  any  particular  form  or  manner  of  arranging  the 
Is  over  the  board,  nor  to  any  particular  manner  of  graduating  the  spaces;  but 
aim  as  new  is,  the  manner  of  tallying  or  keeping  an  account  of  artides,  as  they 
ired  or  moved,  by  means  of  screw  rods,  having  nuts  upon  them,  said  nuts  being 
rer  graduated  spaces,  which  indicate  the  distance  the  nuts  have  moved,  or  give 
ler  of  turns  or  half  turns  of  the  rods;  the  rods,  nuts,  and  spaces  being  arrangCMl  as 
id  described,  or  in  any  other  manner  substantially  the  same." 

1  Improvement  in  Casting  Stereotype  FUUeet  Hobart  P.  Cook,  Albany,  New 
Ie»  August  3. 

lature  of  my  invention  consists  in  using,  by  means  of  appropriate  mechanical 
lent,  the  power  of  compressed  air  or  of  steam,  in  the  casting  of  stereotype  plates; 
nauring  greater  rapidity  in  the  process  of  casting,  with  a  decreased  liability  of 
the  plates  while  being  cast,  and  at  a  much  reduced  cost  of  production." 
««— -^'What  I  daim  as  my  invention  is,  the  manner  of  casting  stereotype  plates, 
iplieation  of  pressure  upon  the  surface  of  the  melted  metal  in  the  inner  kettle, 
assure  forces  the  metal,  while  fluid,  through  a  tube  and  upon  the  mould,  the  focc 
mid  being  turned  down  to  receive  the  metal  making  the  easting;  the  whole  acting 
ally  in  the  manner  and  upon  the  prindples  set  forth  and  described  in  the  specifi- 

1  Improvement  in  Compositions  for  Preserving  Butter;  Louis  De  Com,  Cin- 

ati,  Ohio,  August  3. 

y.process,  any  quantity  of  butter  can  be  preserved,  indefinitely,  fresh;  I  mean, 

uierved  always  fresh  for  any  length  of  time." 

<— ''What  I  daim  as  my  invention  is,  the  preserration  of  fresh  butter,  for  any 

time,  as  herein  described,  using  fSur  that  purpose  the  aforesaid  chemical  compound, 

ifBleiit,  inbitantially  ta  the  manner  and  for  the  puvpoae  att  forth." 
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6.  For  an  Impnvement  in  Loomt  for  Weaving  Figured  Fahrie»g  Smnrael  ind  JtnM 
Eeclea,  Kensington,  Penniylvania,  August  3« 

Claim, — ^''What  we  claim  as  constituting  our  inTention  is,  Ist,  The  star  noven, 
whether  they  be  arranged  to  slide,  instead  of  the  star  wheel,  or  otherwise,  and  neatrti  lu^ 
fucc,  in  combination  with  the  star  wheel,  (sliding  or  otherwise,)  arranged  substantitllj  in 
the  manner  and  for  the  purpose  herein  specified. 

**tAt  We  claim  the  pins,  or  pattern  plates,  or  their  equiralents,  in  combination  with  die 
diamond  shaped  projection,  or  four  sided  inclined  plane,  lerer,  and  star  wheel,  ananged 
substantially  as  described,  for  the  purposes  herein  specified. 

'^Sd,  We  claim  the  guide,  in  combination  with  the  star  movers  and  star  wheel,  u  d^ 
scribed. 

**4th,  We  claim  the  combination  formed  by  the  mechanism  herein  described,  lor  grriof 
a  positire  and  correct  motion  to  the  jacquard  card  cylinder,  that  is  to  say,  the  star  movn, 
star  wheel,  and  connecting  arms,  with  mitre  wheeb,  or  their  equivalents,  as  herein  fiillj 
made  known,  and  the  above  mechanism  is  also  intended  to  be  applied  to  other  deseripcioD 
of  looms  where  lag^  and  other  similar  devices  are  used,  instead  of  thcr  cards,  as  on  bsml 
and  other  similar  looms;  therefore,  the  claim  is  not  limited  to  the  turning  of  a  jaoqutid 
card  cylinder.*' 

9.  For  an  Improvement  in  Adjusting  the  Chasers  in  Screw  Cutting  Stoeks;  MitckU 

C.  Gardner,  Brockport,  New  Yon,  August  3. 

*^he  nature  of  my  invention  consists  in  arranging  an  adjustable  band,  on  which  the 
index  is  lettered,  for  adjusting  the  index  to  the  chasers,  the  same  being  adjustable  to  the 
wear  of  the  chasers,  or  to  chasers  of  different  lengths,  and  in  eombination  with  suitable  ip* 
paratus  for  causing  said  chasers  to  approach  or  recede  from  a  common  centre." 

Claim. — ^'Having  thus  fully  described  my  invention,  I  do  not  claim  the  index,  but iHut 
I  do  claim  is,  the  adjustable  band,  d,  fig.  4,  and  d,  d,  fig.  6,  on  which  the  index  is  kttned, 
for  adjusting  the  index  to  the  chasers;  the  same  being  adjustable  to  the  wear  of  the  chaenii 
or  to  chasers  of  difTcrent  lengths;  and  in  combination  with  suitable  apparatus  for  caaang 
said  chasers  to  approach  and  recede  from  a  common  centre,  for  the  purposes  stated. 

*'And  I  also  claim  the  shaft,/,  as  shown  in  figs.  S  and  4;  and  pinion,  U,  fig.  S,  in  com- 
bination with  pinions,  G,  G,  G,  G,  fig.  2,  and  the  bevel  gear  wheel,  E,  fig.  3,  at  the  oater 
end  of  which  shaft  is  attached  a  crank,  to  drive  the  bevel  gear  wheel,  £,  fig.  3,  as  heran 
before  set  forth  and  described,  emd  for  the  purposes  stated.*' 

10.  For  an  Improvement  in  Scales  for  Weighing  f  William  P.  Goelman  and  Williim 

Holtsechaw,  Jr.,  Springtown,  Inmana,  Aug^ust  3. 

*<rhe  nature  of  our  invention  consists  in  making  the  weighing  beam  with  two  long 
graduated  arms,  instead  of  one  only,  and  applying  a  pea,  or  weight,  to  each  of  then;  ths 
divisions  on  one  arm  indicating  pounds,  or  tens,  or  hundreds,  ^c,  of  pounds,  acoordiog 
to  the  size  of  the  balance,  and  those  on  the  other  arm,  the  ounces,  quarter  ponndi,  sr 
pounds,  or  any  sub-divisions  or  fractions  of  the  larger  weights  that  may  be  dcaued." 

Claim. — **  What  we  claim  as  our  invention  is,  the  making  of  the  weighing  baa  d 
platform  or  other  balances,  or  scales,  with  two  graduated  arms,  extending  in  oppoeite 
directions  from  the  fulcrum  of  said  beam,  and  applying  one  or  more  movable  wwghti,  or 
peas,  to  each  of  them;  the  divisions  on  one  arm  indicating  the  larger  divisiona  of  wdgkt, 
and  those  on  the  other,  any  sub-divisions  or  fractions  of  the  larger  that  n&aj  ha  daM 
substantially  as  herein  set  forth  and  described. 


11.  For  an  Improvement  in  Jacquard  Looms;   John  Goulding,  Waroeater, 
setts,  August  3. 

Claim. — ^*'What  I  claim  as  my  invention  is,  1st,  connecting  the  knot  and  tnp  boirii 
with,  emd  operating  them  by  levers,  arranged  substimtially  as  herein  described,  to  thit  iht 
second  row  of  heddles  or  harness,  shall  fall  and  rise  so  much  farther  than  the  finttfliA 
the  third  than  the  second,  and  so  on  through  the  entire  series  of  heddles,  or  liameM,thst,si 
the  warp  is  sprung,  the  threads  in  the  same  shed,  from  each  row  of  heddles,  whether  tat. 
middle,  or  back,  and  whether  sprung  in  the  top  or  bottom  shed,  all  liee  sabatantidlyiiitbe 
same  pleme. 

**2d,  The  apparatus  which  inserts  and  draws  the  wim  to  Iwm  tbe  pile^  cmlUMlrf 
and  operated  substantially  as  described. 

**3d.  The  devices  for  locking  and  onlockiiig  the  beam  or  heaau  cootiiBiiif  the  1Mi^ 
substantially  as  described.'' 
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IS.  For  an  Improvement  in  Ox  Yokes,-  Ezra  Hough,  St.  Johnsvillcy  New  York,  Au- 
gust 3. 

"Bj  the  uae  of  mj  improTed  slide  yoke,  oxen  will  work  much  easier,  and  will  not 
crowd,  or  haul,  as  is  oAen  the  case,  in  using  the  ordinary  yoke;  each  ox  endeavoring  to 
obtain  some  adTantage  over  his  mate." 

Claim. — *'I  do  not  claim  the  slides,  independently  of  their  connexion,  as  they  have 
been  previously  used;  but,  having  described  the  nature  of  my  invention,  what  I  claim  as 
new  is,  the  connecting  of  the  slides,  in  which  the  bows  are  secured,  by  means  of  the  chains 
and  rods;  the  chains  passing  over  the  pulleys,  by  which  neither  of  the  slides  or  bows  can 
be  moved  laterally,  without  communicating  a  corresponding  opposite  motion  to  the  other; 
thus  keeping  the  oxen,  at  all  times,  at  equal  distances  from  the  centre  of  the  yoke,  the 
chains,  rods,  and  pulley,  being  arranged  as  shown  and  described,  or  in  any  other  manner 
rabetantially  the  same." 

13^  For  an  Improved  Elastic  Horse  Shoe;  John  O.  Jones,  Newton,  Massachusetts,  Au- 
gust 3. 

Claim* — What  I  claim  is,  the  shoe,  formed  with  two  plates,  between  which  a  sheet  of 
mlcanized  rubber  or  other  elastic  substance  is  interposed,  in  the  manner  and  for  the  pur- 
pose herein  set  forth." 

14.  For  an  Improvement  in  Scythe  Fastenings;  Alpheus  Kimball,  Fitchburgh,  Massa- 
chusetts, August  3. 

Claim. — ^**Now,  I  would  remark  that  I  do  not  claim  the  invention  of  confining  the 
diank  to  the  snath,  by  fastening  contrivances  applied  both  to  the  heel  and  toe  of  the  scythe, 
particularly  when  the  fastening  contrivance  of  the  toe  is  made  to  press  against  the  toe,  in 
a  direction  towards  the  heel  of  the  sc^'the,  as,  under  such  circumstances,  the  variation  of 
the  angle  of  the  blade  and  snath  is  generally  limited  to  certain  fixed  positions;  but  what  I 
do  claim  as  my  improvement  is,  to  make  the  fastening  bolt  of  the  toe  act  against  the  side 
of  the  toe,  or  laterally  against  the  shank,  in  combination  with  making  it,  or  the  bolt  and 
■hank,  with  the  peculiar  curved  projection,  and  recess,  and  the  flattened  faced  stirrup,  or 
confining  contrivance  of  the  heel  of  the  shank,  so  as  to  allow  of  the  lateral  position  of  the 
heel  being  changed,  or  varied,  as  specified,  whereby  the  angle  of  the  shank  part  of  the 
math  and  of  the  blade  may  not  only  be  varied  to  any  extent  within  certain  limits,  but  the 
toe  of  the  shank,  as  usually  made,  confined  down  by  other  means  than  that  wliich  operates 
to  eecurp  the  shank  (at  its  heel)  to  the  snath." 
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Hbiis  on  the  Principles  which  should  regulate  the  Forms  of  Boats  and  Ships; 
derived  from  original  Eaperimenis.  By  Mr.  William  Bland,  of  Sit- 
iingboumey  Kent.* 

Continued  from  page  132. 

Chapter  XI. — Of  the  Lee  Way,  or  Lateral  Resistance. 

This  property  in  a  ship  depends  (see  experiment  5,)  directly  upon  the 
perpendicular  depth  at  which  it  floats,  and  the  length.  The  following  is 
a  course  of  experiments  relative  to  the  lateral  resistance  of  different  mid- 
ship sections  or  forms,  and  having  reference  to  the  depths  of  keels. 

The  midship  forms  selected  for  the  experiments  were  those  which  had 
been  employed  in  Chapter  X.,  Experiments  41,  &c.  The  diagrams  are 
again  given,  but  with  the  addition  of  keels  to  two  of  them.  The  results 
^ere  measured  by  the  length  of  lever,  not  by  weights. 


c-« 


tf  the  centre  offpvnlj,  and  the  dotted  lines  the  depth  of  flotation. 
*  From  the  London  Architect  for  September,  1851. 
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Experiment  44. 

No.  1.  Semicircular  bottom,  )      Weight.      (  Each  with  J-inch 

No.  4.  Elliptic  bottom,  \  1  lb.    13  oz.  \     depth  of  keel. 

Result, — No.  1  resisted  most,  and  equal  to  1  inch  of  lever. 

Experiment  45. 

No.  1.'  Semicircular  bottom,  >      Weight,      (  Each  with  ^inch 

No.  2.  Flat  bottom,  \  1  lb.    13  oz.  (     depth  of  keel. 

Result. — No.  2  resisted  most,  and  equal  to  1 J  inch  of  lever. 

Experiment  46. 

No.  1.  Semicircular  bottom,  )      Weight,      (  Each  with  J-inch 

No.  3.  V  or  Triangular  bottom,     )  1  lb.    13  oz.  (     depth  of  keel. 
Result, — No.  3  resisted  most,  and  equal  to  1  inch  of  lever,  but  vas 

disposed  to  turn  over. 

Experiment  47. 

No.  1.  Semicircular  bottom,  >      Weight,      ^  With  i-inch  keel. 

No.  4.  Elliptic  bottom,  I  1  lb.    13  oz.  }  With  1  inch  keel. 

Result, — No.  1  resisted  most,  and  equal  to  1  inch  of  lever. 

Experiment  48. 

No.  1.  Semicircular  bottom,  )      Weight,      (  With  J-inch  keel. 

No.  2.  Flat  bottom,  )  1  lb.    13  oz.  {  With  1  inch  keel. 

Result. — No.  2  resisted  most,  and  equal  to  1^  inch  of  lever. 

Experiment  49. 

No.  1.  Semicircular  bottom,  >      Weight,      (  W^th  ^inch  ked. 

No.  3.' V  or  Triangular  bottom,     )  1  lb.    13  oz.  (  W^ith  1  inch  keeL 
Result. — No.  3  was  overturned  by  the  resistance. 

Experiment  50. 

No.  1.  Semicircular  bottom,  >      Weight,      (  Each  with  J-indi 

No.  2.  Flat  bottom,  )  1  lb.    13  oz.  (     depth  of  keel. 

Result. — No.  2  resisted  most,  and  equal  to  3  inches  of  lever. 

Experiment  51. 

No.  1.  Semicircular  bottom,  )      Weight,      (  Each  with  ^indi 

No.  4.  Elliptic  bottom,  J  1  lb. ,  13  oz.  {     depth  of  keeL 

Result. — No.  1  resisted  most,  and  equal  to  1  inch  of  lever. 

Experiment  52. 

No.  1.  Semicircular  bottom,  )      Weight,      (  Each  with  ^inck 

No.  3.  V  or  Triangular  bottom,     \  1  lb.    13  oz.  \     depth  of  keel. 
Result. — No.  3  resisted,  but  overturned. 

Experiment  53. 

No.  1.  Semicircular  bottom,  )      Weight,      (  With  1-inch  keeL 

No.  2.  Flat  bottom,  J  1  lb.    13  oz.  \  With  J-inch  ked. 

Result. — No.  2  resisted  most,  and  equal  to  1 J  inch  of  lever. 

Experiment  54. 

No.  2.  Flat  bottom,  (     Weight,      J  No  keel. 

No.  3.  V  or  Triangular  bottom,    {  1  lb.    13  oz.  (  No  keel. 
BesuU. — ^The  resistance  equaJ. 
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Experiment  55. 

No.  1.  Semicircular  bottom,  >      Weight,      ( No  keel. 

No.  3.  V  or  Triangular  bottom,     \  1  lb.    13  oz.  (  No  keel. 
Besult.-^^o.  3  resisted  most,  and  equal  to  4  inches  of  lever. 

Experiment  56. 

No.  3.  V  or  Triangular  bottom,     >      Weight,      (  No  keel.  . 
No.  4.  Elliptic  bottom,  \  1  lb.    13  oz.  \  No  keel. 

Result. — No.  3  resisted  most,  and  equal  to  6  inches  of  lever. 

Experiment  57. 

No.  1.  Semicircular  bottom,  )      Weight,      (  With  ^-inch  keel. 

No.  2.  Flat  bottom,  ]  1  lb.     13  oz.  j  No  keel. 

Result. — No.  2  resisted  most,  and  equal  to  IJ^  inch  of  lever. 

Experiment  58. 

No.  1.  Semicircular  bottom,  )      Weight,      (  With  1  inch  keel. 

No.  4.  Elliptic  bottom,  \  1  lb.     13  oz.  \  With  ^-inch  keel. 

Result. — The  resistance  was  equal,  but  No.  1  overturned. 

Observations  on  the  Results  of  the  Lateral  Resistance  of  the  Four  Models. 

No.  1  resisted  most  with  a  depth  of  keel  of  i-inch. 

No.  2  resisted  most  with  a  depth  of  keel  of  {-inch,  J-inch,  1  inch,  and 
no  keel. 

No.  3  resisted  most  with  no  keel. 

No.  4  was  beat  in  every  instance  when  tested  against  either  of  the 
others  with  equal  depth  of  keel;  but  was  equal  to  No.  1  when  that  had 
1  inch  keel  and  No.  4  had  ^-inch  keel. 

Again,  No.  I  possessed  the  least  resistance  with  1  inch  of  keel. 

No.  2.  The  variations  in  the  depth  of  keel  made  no  difference. 

No.  3  had  the  least  resistance  with  1  inch  of  keel. 

No.  4  had  the  least  resistance  with  no  keel. 
The  scale  of  superiority  appears  to  be  thus — 

No.  2,  the  flat  bottomed,  most  decidedly  the  best}  or       •         .1. 

No.  1,  the  semicircular  bottomed, 2. 

No.  4,  the  elliptic-bottomed, 3. 

No.  3,  the  triangular  bottomed  the  most  dangerous,  except 

with  no  keel,         .......        4. 

On  turning  to  the  diagrams  it  will  be  seen  that  the  centres  of  gravity 
of  Nos.  2  and  4  are  lower  than  those  of  Nos.  1  and  3.  Again,  the  lines 
of  flotation  of  Nos.  2  and  4  are  likewise  lower  than  Nos.  1  and  3.  This 
being  the  case,  the  lateral  leverage  of  Nos.  2  and  4  above  the  water  is 
greater  than  that  of  the  other  two;  and  their  leverage  is,  on  the  contrary, 
itest  in  the  water,  particularly  the  triangular  bottom.  No.  2  floa^^ 
ler  than  it  would  have  done,  bad  it  not  been  made  hollow  in  p?*'.  to 
luce  its  weight  down  to  the  others. 
The  mode  by  which  the  lateral  resistance  was  tested  will  be  clearest 
understood  by  the  inspection  of  the  accompanying  diagram.  A  B  repre- 
sents the  upper  surface  of  the  models,  being  14  inches  long  and  4 
wide  at  6  H;  C,  and  D,  the  two  rails  to  which  the  lines,  C  £, 
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and  D  E,  were  attached;  E  F,  is  the  single  line  fixed  on  the  end  of  the 
balance  rod,  F.  The  sides  of  Uie  models  were  rounded  off  as  A  G  I, 
to  prevent  oscillation  whilst  being  drawn  through  the  water;  at  the  same 
time,  partaking  more  of  the  usual  form  of  the  sides  of  a  ship. 


Whilst  carrying  out  these  experiments  on  lateral  resistance  and  keels, 
many  instances  occurred  of  the  superior  effects  in  the  lengthening  of  a 


keel,  over  the  deepening  of  one.  The  deepening  of  a  keel  acts  directly 
and  powerfully  to  overturn — not  so  the  lengthening;  and  although  a  small 
addition  in  depth  may  and  docs,  under  certain  circumstances,  improve  a 
ship's  lateral  resistance,  yet,  if  the  depth  be  much  increased,  it  so  mili- 
tates against  the  object  sought  by  the  great  inclination  which  ensues,  con- 
sequent on  the  force  of  lateral  resistance,  as  to  be  altogether  injurious. 

The  next  experiments  were  taken  to  ascertain  the  eflects,  as  regards 
speed,  of  curving  up  the  bottoms  of  vessels  from  the  mid^ip  or  mid 
length,  to  both  head  and  stem  as  high  as  the  load  water  line;  or  cora- 
mencing  the  same  at  one-third  or  one-fourth  of  the  length  of  each,  and 
leaving  the  middle  one-third  or  one-fourth  of  each  quite  straight  or  un- 


Experiment  59. — A  model,  14  inches  long,  4  inches  wide,  and  Si 
inches  in  thickness,  weight,  30  oz.;  curved  from  middle  length  to  heaa 
and  stern,  as  No.  1. 


Experimeni  60, — The  model,  No.  2,  of  the  precise  length,  breadth, 
depth,  and  weight,  as  No.  1,  hut  having  the  bottom,  A  B,  one-third  of 
the  length,  quite  level  or  straight. 


■^^ 


Eaperment  61. — ^The  model,  No.  3,  of  the  same  dimetuioni,  &c,  ■> 
tiie  pivcediog,  but  v^&e\)o\tom,  K.'%,\i&%Kft.'W&  <£.■&«.  W^ 
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Result, — No.  1  beat  in  speed  No.  2,  by  1 J  oz.  extra  weight;  No.  2 
beat  in  speed  No.  3  by  2  oz.  extra  weight;  therefore,  Np.  1  beat  in  speed 
No.  3,  by  3i  oz.  extra  weight. 

Experiment  62. — This  experiment  was  undertaken  to  ascertain  what 
ini^ht  be  the  advantage,  as  regards  stability,  by  constructing  a  ship  with 
projecting  sides,  instead  of  carrying  them  up  perpendicularly. 

Two  models  were  made,  each  15  inches  long,  2^  inches  deep,  with 
flat  bottoms;  but  one  of  them  4  inches  wide,  and  perpendicular  sides,  the 
other  being  in  width  at  the  bottom  at  midships  3^  inches,  and  across  the 
top  4J  inches,  and  making  an  angle  from  the  perpendicular  of  11**. 

Sections  of  the  Models  taken  at  the  midships. 
Not .  X 


^IH 

\         ^ 

,v             / 

t 

\ 

1     / 

\ 

^  / 

Scale,  ^-inch  to  1  inch;  weight  of  each,  40  oz. 

These  models  were  first  tested  upon  the  water,  each  in  solid  wood, 
•when  the  stability  of  each  equalled  3  oz.  But  when  a  part  of  the  upper 
insides  of  both  the  models  was  hollowed  out,  which  reduced  their  re- 
spective weights  to  33  oz.,  the  stability  of  No.  1  equalled  3^  oz.,  and 
that  of  No.  2,  3  oz.  only. 

Let  it  be  observed,  that  before  either  of  the  models  were  lightened.  No. 
1  sank  in  the  water  1^  inch,!,and  No.  2,  If  inch.  After  being  lightened, 
No.  1  sank  in  the  water  \\  inch,  and  No.  2,  \\  inch. 
I  The  result  of  lightening  the  weight  of  each  model  from  the  upper  part 
was  the  lowering  of  their  centres  of  gravity,  which  at  once  became  ap- 
parent in  No.  1,  by  its  increased  stability.  But  the  same  result  did  not 
follow  in  No.  2,  because  of  the  diminished  width  of  the  lower  line  of  its 
flotation.  This  proves,  most  clearly,  that  the  mere  lowering  of  the  centre 
of  gravity  acts  with  far  less  effect,  with  respect  to  the  increase  of  stability, 
than  the  widening  of  the  beam,  or  preserving  the  same  as  in  No.  1. 

Of  the  Rudder. 

The  rudder  is  a  flat  frame-work  of  timber,  ascending  perpendicularly 
from  the  bottom  of  the  keel,  to  a  distance  above  the  surface  of  the  water, 
sufficient  to  admit  of  a  lever  being  fastened  to  it  in  nearly  a  horizontal 
position,  to  move  the  same  either  to  the  right  or  left;  it  being  so  attached 
to  the  stern  post  by  means  of  hooks  and  rides,  or  similar  contrivances,  as 
to  admit  of  such  lateral  motion. 

The  purpose  of  the  rudder  is  to  alter  the  direct  course  of  a  vessel,  when 
its  body  is  going  through  the  water,  and  into  any  position  the  helmsman 
may  desire.  That  the  rudder  may  act  with  full  effect,  it  is  necessary  for 
the  water  to  have  as  direct  and  unimpeded  a  course  against  either  of  its 
sides,  as  it  is  possible  to  allow.  The  wider  the  body  of  the  rudder  is  made, 
the  greater  the  power;  but  in  general,  it  does  not  much  exceed  in  sailing 
vessels  one  twenty-eighth  part  of  a  ship's  length. 
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Of  the  Keel. 

The  keel  is  that  part  of  a  boat  or  ship,  which  is  situated  at  the  bottom 
on  the  outside,  and  extends  in  a  direct  line  from  the  cut-waterattbehead, 
to  the  post  at  the  stern,  descending  perpendicularly  down  below  the  hull 
to  the  depth  of  several  inches  or  feet  according  to  the  size  of  the  vessel. 
Its  uses  are,  first,  to  cause  the  floating  body,  say  of  a  ship,  to  preserve  a 
direct  course  in  its  passage  through  the  water;  second,  to  act  as  a  check 
to  lee- way;  third,  to  moderate  the  rolling  motion. 

Ships  formed  with  flat  bottoms,  and  particularly  if  they  be  constructed 
with  parallel  sides,  require  little  depth  of  keel  to  preserve  a  direct  course; 
and  in  order  to  check  the  lee- way,  a  substitute  for  a  keel  is  applied  in  the 
form  of  a  sliding  keel,  suspended  over  the  lee  side,  as  seen  in  barges. 
But  when  the  bottoms  of  vessels  are  not  flat,  or  do  not  draw  the  same 
depth  of  water  at  the  head  and  stem,  particularly  the  latter,  the  keel  be- 
comes more  essential,  or  the  ship  will  have  a  rotary  motion  and  be  under 
no  command. 

With  regard  to  the  depths  of  keels,  it  will  be  needless  to  repeat  vslaX 
has  already  been  given  in  the  experiments,  from  48  to  58,  Chapter  XI. 

(To  be  Continued.) 


Translated  for  the  Journal  of  the  Franklin  Institute. 

J^^'ew  Method  of  Magnetizing  Steel.     Letter  of  Mh.  Hamanx. 

While  studying  the  construction  of  electro-magnetic  apparatus,  I  looked 
for  the  means  of  making  very  energetic  magnets.  I  have  discovered  a 
new  method  of  magnetizing  steel  dry- tempered,  which  is  in  some  degree 
the  opposite  of  the  ordinary  method.  I  magnetize  first  and  temper  after- 
wards. I  cause  a  magnet  or  an  electric  current  to  act  on  the  steel  heattd 
to  redness,  and  I  temper  it  while  in  this  condition.  The  experiment  is 
very  simple;  by  taking  a  small  bar  of  steel  of  3  millimetres  square  bjB 
centimetres  long,  (0*1  in.  by  2|  inches,)  heated  to  redness  with  the  pole 
or  between  the  poles  of  a  magnet,  to  which  at  a  certain  temperature  it 
will  remain  attached,  and  plunging  the  whole  into  water.  In  this  Tcaj 
will  be  obtained  a  small  magnet  of  considerable  energy.  English  refined 
cast  steel,  which  tempers  at  a  relatively  low  heat,  appeared  to  me  tbe 
most  suitable  for  these  experiments.  I  operated  with  advantage,  as  com- 
pared with  other  modes  of  magnetizing,  upon  bars  12  millimetres  (0*4  Id.) 
broad,  6  mm.  (0*2  in.)  thick,  and  17  centimetres  (6*7  in.)  long.  Ipro' 
pose  to  follow  up  my  experiments,  and  I  believe  that  the  simple  "fact  oi 
the  magnetizing  of  steel  before  tempering  it,  is  of  a  nature  to  interest 
those  who  occupy  themselves  in  this  branch  of  physical  science.^^Coirip/'^ 
Rendus  de  V Academic  des  Sciences^  {Paris^)  29th  Marchj  1852. 

NoTE^—- In  Siiiimttn*a  Journal  for  1839,  Vol.  xxtri.  p.  335,  will  be  femid  an  intn^ 
esting  account  by  J.  Lawrence  Smith,  of  his  experimentB  with  the  abore  proceii  of  at^ 
netiiing  steel  bars,  in  which  he  carried  it  further  into  suctessful  practice  than  Mr.  HaBtu 
seems  to  have  done.  Something  resembling  it  must  be  also  the  method  of  Mr.  Faber,  \fS 
which  the  magnets  of  his  steam  gauge  are  enabled  to  resist  temperatures,  at  whieh  lb* 
force  of  bars  treated  in  the  usual  way,  is  altogether  lost  It  would  \m  ytrj  desutUetf 
have  a  detailed  description  of  Mr.  F.'i  proceases  and  experimentat 
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On  the  Telegraphic  Lines  of  the  World.    By  Dr.  L.  Turnbull. 

Continued  from  page  138. 

United  States. 

Before  concluding  my  list  of  the  lines  in  the  United  States,  I  received 
the  following  interesting  account^of  the  telegraph  in  Ohio,  showing  the 
rapid  progress  which  it  is  making  in  the  West,  for  which  account  I  am 
indebted  to  the  politeness  of  J.  H.  Wade,  Esq.,  of  the  **  Wade  Telegraph 
Office,"  Columbus,  Ohio. 

Miles. 
Clereland  and  Cincinnati  Telegraph   Company,  with  two  lines  on  separate 
routes,  with  an  arm  from  Newark  to  ZanesviUe,  and  another  from  Mansfield 
to  Sandusky;  length  of  line,         ......  640 

Cincinnati  and  Sandusky  Telegraph  Company,  line  from  Cincinnati  to  Sandusky,  213 

Scioto  Valley  Telegraph  Company,  line  from  Columbus  to  Portsmouth,  90 

Columbus  and  Lancaster  Telegpraph  Company,  line  from  Columbus  to  Lan- 
caster, 25  miles,  and  an  arm  to  Logansport,  1 5  miles,      ...  40 
Pittsburg,  Cincinnati,  and  Louisville  Telegraph  Company,  from  Pittsburg  to 

Louisville,  two  wires  on  same  poles,  2S0  each,  (in  Oluo,)  .  560 

Cincinnati  and  St.  Louis  Telegraph  Company,  from  Cincinnati  to  St.  Louis,  50 

House  Printing  Telcg^^ph  line,  from  Buffalo  to  Cincinnati,  .  .  325 

£(ie  and  Michigan  Telegraph  Company,  from  Buflalo  to  MUwankic,  with  two 

wires  as  far  as  Cleveland;  length  of  wire  in  Ohio,  .  .  .  260 

Lake  Erie  Telegraph  Company,  from  Buffalo  to  Detroit,  with  branch  to  Pitts- 
burg; length  of  wire  in  Ohio,        ......  286 

Cleveland,  Wheeling,  and  Zanesville  Telegraph  Company,  .  .  225 

Cleveland  and  Pittsburg  Telegraph  Company;  length  of  wire  in  Ohio,  .  90 

New  Orleans  and  Ohio  Telegraph  Company,  from  Pittsburg  to  New  Orleans; 

length  of  wire  in  Ohio,     .......  260 

Ohio,  Indiana,  and  Illinois  Telegraph  Company,  from  Cincinnati  to  Dayton 

and  Chicago;  length  in  Ohie,  about    .  .  .  .  .  100 

Line  from  ZanesviUe  to  Marietta,         ......  66 


Total  length  of  wire  in  Ohio,        •  3210 

Canada. 

From  0.  S.  Wood,  Esq.,  Montreal  Telegraph  Company,  I  have  received 
the  list  of  the  lines  in  Canada. 

Miles. 

The  Montreal  Telegraph  Company's  Line  extends  fix>m  Quebec  to  the  Suspen- 
sion Bridge  at  Niagara  Falls;  distance,     .  .  .  •  155 

British  North  American  Electric  Telegraph  Association,  from  Quebec  to  New 

Brunswick  frontier;  distance,  ....  220 

The  Montreal  and  Troy  Telegraph  Company,  from  Montreal  to  New  York  State 

line  at  Highgate;  distance,        .....  47 

The  Bytown  and  Montreal  Telegraph  Company,  from  Bytown  to  Montreal; 

distance,  .  .  .  .  .  115 

The  Western  Telegraph  Company,  from  Hamilton  to  Port  Samia,  at  the  foot  of 

Lake  Huron;  not  now  working;  distance,  .  .  .  143 

Niagara  and  Chippewa  Line,  from  Niagara  to  Chippewa;  distance,  .  14 

All  the  above  lines  have  single- wires. 

In  oonne  of  construction,  a  line  frt)m  Brentford  to  Simeoe  and  Dover;  distance,  33 

Also,  a  line  from  Kingston  to  Hamilton,  via.  Prince  Edwards  Co.;  distance,  256 

Total  length  in  Canada,        ...  983 
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The  English  telegraphs  come  next  in  extent  to  those  of  the  U.  States^ 
they  were  first  established  in  1845,  and  may  be  divided  into  two  classes^^ 
the  railway  and  the  commercial.  The  railway  telegraphs  are  used  for  th^ 
purpose  of  sending  communications  relative  to  railway  matters,  while  th^ 
commercial  are  employed  for  the  transmission  of  public  and  private  mes^ 
sages  at  fixed  rates  of  charges.  They  are  mostly  built  on  the  railroads,  an^^ 
in  some  instances  a  railroad  company  will  construct  a  line,  and  give  the 
of  it  to  a  company,  and  as  an  equivalent,  the  telegraph  lends  its  aid  to 
pedite  the  business  of  the  railroad.  The  telegraph  company  between  Lou* 
don  and  Liverpool  receives  one  thousand  pounds  a  year  for  doing  the 
business  of  the  railroad  company,  and  the  railroad  people  aflbrd  the/z2 
all  the  facilities  for  repairing  the  line,  even  so  far  as  sending  an  extra  en- 
gine, without  charge,  when  there  is  not  a  regular  train  going  out  soon; 
and  every  man  employed  on  the  railroad  is  under  instructions  to  report 
immediately  to  the  nearest  telegraph  oflSce,  anything  be  may  find  to  be 
out  of  order  on  the  line.  In  fact,  a  line  of  telegraph  is  almost  considered 
an  indispensable  part  of  the  equipage  of  all  well  regulated  roads  in  Eng- 
land. The  instruments  principally  in  use  are  those  of  Messrs.  Cook 
and  Wheatsone,  Jacob  Brett,  and  Brett  and  Little.  There  is  a  line  of 
Bain's  Electro-Chemical  Telegraph  from  London  to  Manchester,  and  from 
Manchester  to  Liverpool.  Alsp,  a  line  of  Bain's  Electric  Telegraph, 
connecting  Edinburgh  and  Glasgow,  a  distance  of  46  miles:  the  whole 
extent  of  telegraphic  lines  is  estimated  at  2225  miles.  The  principal  ones 
are  as  follows: 

England,  Scotland,  and  Ireland. 

I  extract  from  the  Manual  of  Mr.  Walker,  telegraphic  engineer,  a  list 
of  the  linesof  the  Electric  Telegraphs  of  England,  for  1852. 


Edinburn^h  and  Glasgow, 

Line  of  the  Tunnel, 

Edinburgh  and  the  North  Branch  to  Dundee, 

"  "  "  Perth, 

Edinburgh  and  Granton, 
Line  to  Leith, 
Line  of  Tunnel, 
North  British, 
Branch  to  Dalkeith,    . 
*'  Haddington, 

Line  of  the  Tunnel,    . 
York,  New  Castle,  and  Berwick. 
New  Castle  to  Berwick, 
York  to  Darlington,     . 
Darlington  to  New  Castle, 
Branch  to  Shields, 

Sunderland, 

Durham,     . 

Richmond, 
Fatfield  and  South  Shields, 
Branch  to  Stockton, 


Miles. 

Wires. 

Appantoi. 

47J 

5 

8 

1 

2 

2 

26 
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1 

19 

1 

4 
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Cgrried  up, 


345 
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Broughl  Dp, 
Voil  and  Noith  Midland. 
Narmuiton  to  York, 
York  to  Scaiboiough, 
Branch  to  Harrangata, 
Hull  and  Selbj, 
Hull  and  Bridlington, 

Mancticitrr  nnd  Leeds, 
Pnston  und  Wvre.  . 
Litrcpaol  and  Sonthport, 

Midland  Efliln-ay.  " 
Binningham  and  Uloucuter, 
"  "  Derby, 

"  "  Berl^,      . 

Darb;  and  Lincoln, 

"  Rugby, 

Leic(it«r  and  Peterborough, 
"  Peterborough , 

'•  PeterborODgh, 

Dcrbr  and  Leedi, 

Branch  to  Bheffield, 

Le«d<  and  Bradford,    . 


186 

Mil«a.  Win*.  Apparatnt. 


"  Bradford  line  of  Tunnel, 

Branch  to  Skipton, 
London  and  North  Wntera. 
London  to  Birmingham, 

"  Birmingham, 

Birminghua  I'lne  of  Tannel, 

"  Birmingham  Inclined  Plane, 

Eait  Junction  to  London, 
Birmingham  and  MaBcbeater, 

Do.  do.  do.  . 


Kewmarkpl  Rsil 


Do. 
Branch  to  Porttmouth, 

"  Gosport, 

Soulhampton  and  Dorchester, 
Branch  to  Poole, 
Eailem  Connliea. 
London  to  Brandon, 

"  Btrattbrd,    > 

Line  to  Brkk  Lane, 
Branch  to  Enfield, 

Herlfot,!. 
Cambridge  and  St.  Iver, 
Ely  Bod  "Peterborough, 
March  and  Wi«beath, 

London  and  ColchtMit, 


CirM«< 
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Brought  over, 

Forestgato  and  Stratford, 

Maldon  and  Braintree, 

dtratford  and  Junction  of  the  Thames, 

North  Woolwich, 
Norfolk  Railway. 

Brandon  to  Norwich, 
Do.  do. 

Norwich  and  Yarmouth, 

Branch  to  Lowcetoft, 
"  Dereham, 

Dereham  and  Fakenham,     . 
North  StaiTordshire. 

btoke  to  Norton  Bridge, 

Branch  to  Colwich, 

Stoke  to  Burton, 
«  "        depot. 

North  Suffordshire. 

Stoke  to  Crewe, 

Harecastle  Line  of  the  Tunnel, 

Branch  to  Macclesfield, 

Valley  of  Chumet, 

South  Stafibrdshirc,     . 
Do.  do, 

Northampton  and  Peterborough,  , 

Northampton  prolongated  to  Wolverton, 

London  and  Croydon, 

Great  Western,    . 

Line  of  the  Streets  of  London,    . 

Manchester  and  Sheffield,    . 

Manchester  Line  of  the  Tunnel  of  Woodhead, 

Ambergate,  Matlock,  ^nd  Buxton, 

London  and  Blackwidl, 

Line  of  Caldon  Low  Quarry, 

Mines  of  the  coal  of  Moira, 

Maryport  and  Whitehaven 

Line  of  the  Company  of  Iron  Mines  of  Butterley 
South  Eastern. 

London  to  Dover,        .  .  • 

Rochester, 
Bricklayer's  Arms,     . 

Tunbridge  to  Tunbridge  Wells, 
Hastings  Road^ 
Laboratory,     . 

Paddock  Wood  to  Maidstone, 

Ashford  to  Ramsgate,^ 

Minster  to  Deal, 

Ramsgate  to  Margate, 

ToUl, 


(( 


II 


it 
it 


Miks. 

Wires. 
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2 
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2 
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3 

3i 
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0 

3i 
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2 

i 

4 

4 

Si 
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2 
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29 

31 

4 

18 

4 

2 

2 

5 

3 

6 

1 

2 

2 
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1 

2 
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3 

6 
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3 

5 
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6 
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3 

2 
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Their  mode  of  construction  in  England  is  very  expensiTe,  amoontingin 
some  cases  to  $600  per  mile.  Posts  of  fir  are  ranged  at  convenient  distances 
along  the  side  of  the  principal  railways;  each  post  is  furnished  with  an  in- 
sulator  of  earthenware,  and  also  capped  with  a  wooden  roof  having  di 
eaves  to  throw  the  water  from  the  wires.  The  latter  are  made  of  galTi- 
nized  iron,  two  of  which  are  needed  on  a  line  working  with  Cook  and 
Wheatstone's  instruments. 

The  press  of  England  use  the  telegraph  but  litde,  and  pay  heavitf 
/br  what  they  get  by  it.    The  Loncbm  Times  pays  one  tlioaMiiid  poiW 
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per  annum  for  a  certain  amount  daily,  and  in  addition,  they  pay  for 
all  extra  communications  of  importance.  The  charge  for  transmis- 
sion of  communications  by  the  Electric  Telegraph  Company's  telegraphs 
in  England,  is  at  the  rate  of  one  penny  per  mile  for  the  first  fifty  miles, 
and  one  farthing  per  mile  for  any  distance  beyond  one  hundred  miles. 
The  South  Eastern  Railway  Company's  charges  for  telegraphic  commu- 
nications are  even  much  higher  than  those  of  the  former.  Thus,  twenty 
words  transmitted  eighty-eight  miles  is  charged  the  large  sum  of  $2*42. 
These  facts  show  that  telegraph  companies,  as  well  as  the  public  at  large, 
would  derive  much  grreater  advantajjes  from  their  construction  on  a  more 
economical  plan,  like  that  of  the  American  system.  In  many  parts  of  the 
United  States  where  railways  do  not  exist,  the  wires  are  stretched  across  the 
prairies  without  any  protection  whatever,  except  the  general  good  will 
of  the  people  at  large.  The  cheap  construction  of  these  lines  renders  them 
liable  to  frequent  disorder,  and  consequently  needing  continual  repair,  so 
that  perhaps  it  might  have  been  more  economical  to  have  expended  more 
in  the  commencement.  Its  advantages  are,  however,  abundantly  proved, 
as  the  poorest  person  in  the  U.  States  or  Canada,  is  enabled  by  the  low  rate 
of  charges  to  use  any  of  the  telegraphs  for  domestic  purposes.  A  message 
of  twenty  words  can  be  sent  a  distance  of  500  miles  in  the  United  States 
for  $1,  w^hile  in  England  the  same  would  cost  from  $7  to  $8. 

Sub-Marine  Telegraph,  1852. — A  London  letter  under  date  of  June  4th, 
says:  The  chief  event  of  the  week  has  been  the  laying  down  of  the  sub- 
marine telegraph  between  the  coasts  of  England  and  Ireland,  a  distance 
of  64  miles.  On  the  2d  instant,  at  4  o'clock  in  the  morning,  the  opera- 
tion commenced  by  the  departure  of  a  steamer  from  Holyhead,  and 
at  half  past  eight  in  the  evemng  a  gun  was  fired  at  Dublin  by  means  of 
the  electric  wire.  The  process  has  been  an  inexpensive  one,  and  will 
probably  prove  remunerative,  and  lead  to  the  establishment  of  many  other 
lines.  Among  these,  one  of  the  first  will  be  from  the  port  of  Harwich, 
on  the  east  coast  of  England,  to  Holland,  a  concession  for  that  purpose 
having  lately  been  granted  by  the  Dutch  Government. 

A  similar  communication  with  Belgium,  between  Dover  and  Ostend, 
is  also  contemplated.  These  enterprises  will  all  be  carried  out  by  sepa- 
rate interests.  The  company  that  first  established  the  practicability  of 
such  a  method  of  ocean  communication,  by  laying  down  the  wire  be- 
tween England  and  France,  might  have  secured  all  the  advantages  of  the 
extension  of  the  principle,  but  their  Board  of  Directors  have  been  inces- 
santly quarrelling  among  themselves,  and  have  consequently  brought 
their  own  shares  to  a  discount.  In  June,  1852,  the  telegraph  between 
Dover  and  Ostend  was  completed;  it  is  seventy  English  miles  long. 

Telegraph  Extensions^  June  27. — Private  letters  received  per  Atlantic 
state  that  F.  N.  Gisborne,  Esq.,  the  agent  of  the  Newfoundland  Electric 
Telegraph  Company,  has  contracted  in  England  for  the  land  wire,  through 
Newfoundland,  upon  very  favorable  terms.  Mr.  Gisborne  has  also  en- 
tered into  contracts  for  the  sub-marine  line,  connecting  Newfoundland 
vrith  Nova  Scotia,  upon  terms  much  less  than  estimated.  Messrs.  Newall 
&  Co.  of  London,  the  contractors  for  the  submarine,  have  also  entered 
into  contract  to  lay  down  a  line  from  the  Hague  to  Harwieb,  a  distance 
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of  135  miles,  and  are  now  negotiating  with  the  French  Gorernment  for  a 
line  from  France  to  Algiers;  a  stretch  of  400. 

Ireland. 

An  Irish  Sub-marine  Line  Telegraph,  between  Fort  Patrick  and 
Donoughadee,  was  to  be  opened  on  the  10th  of  June. 

A  line  of  telegraph  has  been  opened  between  Dublin  and  Galway, 
and  was  in  operation  in  June,  1852. 

Prussia. 

The  Prussian  Telegraph  system  is  characterized  as  simple,  sub- 
stantial, effective  and  economical.  A  Royal  Commission  was  ap- 
pointed in  1844,  to  ascertain  the  best  method  of  constructing  lines; 
they,  after  experiment,  determined  on  that  of  copper  wire  enclosed  in 
gutta  percha,  and  buried  two  feet  beneath  the  surface;  they  are  ffenerally 
made  to  follow  the  track  of  railways,  and  in  passing  over  bridges  or 
aqueducts,  are  enclosed  in  iron  piping,  or  when  through  rivers  in  chain  pipes. 
They  use  but  one  wire,  which  terminates  in  an  earth  battery,  conasting 
of  a  zinc  plate  6  feet  long,  2^  feet  wide,  and  ^th  of  an  inch  in  thickness. 
The  instruments  used  are  those  of  Morse,  Siemens,  Halske,  and  Kramer, 
together  with  Daniel's  battery.  In  the  principal  offices,  a  printing  and  a  col- 
loquial instrument  are  employed,  but  each  in  turn  is  worked  by  the  one  wire 
only,  notice  being  given  that  one  or  the  other  is  to  be  used,  aceordingto 
circumstances.  Morse's  is  the  printing  telegraph  used,  and  differs  bat 
very  little  from  that  used  in  the  U.  States.  Those  of  Siemens  and  Kramer 
are  both  colloquial  telegraphs,  but  Siemens'  is  chiefly  used.  The  whole 
cost,  as  determined  from  detailed  estimates,  is  less  than  ^00  per  English 
mile.  Besides  the  government  lines  of  telegraph,  most  of  the  railway 
companies  in  Prussia,  have  also  their  own  telegraphs,  which  are  construct- 
ed according  to  the  system  in  this  country  bv  one  wire  suspended  on 
poles  along  the  railways.  The  average  cost  of  this  form  of  telegraph  is 
about  $100  per  mile;  their  whole  length  is  estimated  at  1493  miles,  having 
their  central  point  at  Berlin,  from  whence  they  radiate  as  follows: 

Instruments  used.  Stations  and  points  passed  through.  IMrtuer 

in  Bike. 
Siemens  and  Halske's  Patent,  From  Berlin  to  Frankfort  on  the  Main,  establUied 

in  February,  1849, 350 

Kramer's  Bell  Telegraph,         From  Berlin  Uirough  Cologne  to  Acfaen,  establish- 
ed in  June,  1849, 3fil 

Stations  are  Potsdam,  Magdeburgh,  Ocfasertlebea, 
Brunswick,  Hanover,  Minder,  Haurm,  Dussel- 
dorf,  Deutz,  Cologne. 
Seimens  and  Halske's  Patent,  From  Dusseldorf  to  Elberield,        .        .        .       .     16 
Morse's  Apparatus,  From  Berlin  through  Minder  to  Rolu,         .        .        81 

Siemens  and  Halske's,  '*        **       to  Hambur^^,  .         •        .        .    148 

"  «  **        "  Stettin, IS 

**  «  '<        «       through  to  Odeibargh  to  Breriav,       .   SM 

"  «  »     Halle  to  Leipnc, 17 

**  <*  **     Leipzic  to  Berlin,         .        .        •        .       .115 

<*  <<  «     Leipzic  to  Frankfort  on  the  Main,     .        .       S94 

Siemens'  Telegraph,  **      Berlin  to  Gross  Bercen 

•*  **  A  contemplated  one  from  Berlin  to  Konigibeif  loDmiw 

Morse  Instrument,  From  Hamburgh  to  CoxhaY«i,  •        •        •       •       tt 

The  Prussian  method  of  burying  the  wires  beneath  tbe  surfiicei  proleete 
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them  from  destruction  by  malice,  and  makes  them  less  liable  to  injury  by 
lightning. 

Austria. 

The  Austrian  Telegraphs  diverge  from  Vienna,  in  the  following  manner: 

1,  From  Vienna  through  Olmutz  to  Prague,   237  miles. 

2,  ''  "  "       Bumn  '*           211  *' 

3,  "  "  to  Pressburgh,  35  " 

4,  "  "  through  Prevau  to  Oberberg,  140  " 

5,  "  "  "       Bruck,  Cilli,  Lay- 

back  to  Trinte,  284      " 

6,  "  "  «       Lintz  to  Saltzburg,  156        " 

7,  "  Prague  to  the  boundary  of  Saxony,  to  connect  with  the 
line  from  Dresden,  is  nearly  complete  as  far  as  the  boundary  of  Bohemia, 
on  which  Storer's  apparatus  will  be  used;  on  the  other  a  modification 
of  Morse's  by  Robinson,  printing  about  600  words  per  hour;  also,  a 
modification  of  Bain's  needle  telegraph,  by  Ekling,  of  Vienna,  containing 
an  arrangement  of  45  needles,  averaging  about  190  words  of  six  letters 
each  per  hour.  The  Austrians  have  adopted  this  system  of  correspond- 
ence, mostly  since  1847;  their  network  of  telegraphs  extends  over  a  space 
of  more  than  1053  miles,  having  106  stations,  which  will  be  increased 
to  200  stations,  if  the  present  projected  lines  are  constructed.  The  line 
from  Lintz  to  Saltzberg,  has  a  connexion  with  the  Bavarian  one  from 
Munich  to  the  latter  place,  and  makes  use  of  Stochriss'  instrument.  A 
line  between  Venice  and  Milan  with  its  branches  is  already  commenced. 

Saxoivy  and  Bavaru. 

Saxony  and  Bavaria  have  government  lines  which  connect  with  the 
Prussian  and  Austrian  lines,  and  establish  a  communication  with  Berlin, 
Dresden,  Munich,  and  Vienna.  Nearly  all  the  railroad  companies  have 
private  lines  for  their  own  use,  and  preparations  are  now  making,  which 
m  no  distant  future  will  mclude  every  town  of  importance  throughout 
Germany  in  this  network  of  communication. 

Those  of  Saxony  extend  over  265  miles,  the  principal  of  which  are 
annexed:  From  Leipzig  to  HofiT,  94  miles;  from  Leipzig  to  Dresden, 
62  miles;  Dresden  to  Konigstien,  15  miles;  Dresden  to  the  boundary 
of  Bohemia;  Dresden  to  Hoff,  94  miles.  Stochriss'  needle  instrument 
is  principally  used  in  this  country;  likewise,  in  Bavaria  his  bell  apparatus. 
The  extent  of  lines  in  the  latter  country  is  about  455  miles.  From 
Munich  to  Salzburg,  74  miles,  connectmg  with  the  Austrian  lines  of 
Ling  and  Vienna;  from  Munich  through  Augsburgh  to  Hofif,  226  miles, 
connecting  with  the  line  to  Dresden  in  Saxony;  from  Munich  to  Augs- 
burg;, 31  miles;  one  under  construction  from  Augsburg,  through  Nu- 
remburgb  and  Bamburgh  to  HofiT;  from  Bamburgh  to  Wurzburg,  Aschap- 
penburg,  and  Frankfort,  125  miles  under  construction. 

Tuscany. 

The  lines  in  Tuscany  number  120  Italian  miles,  commenced  in  1847, 
under  &e  direction  of  Matteucci;  they  also  follow  the  railroad.  From 
Florence  to  Livoume;  from  Empoli  to  Sienne;  from  Pisa  to  Lucca,  and 
fiom  Florence  to  Patro;  which  makes  in  all,  120  Italian  miles,  or  nearly 
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GO  leagues.  The  total  length  of  the  >vire8  is  121  leagues,  wegfaing 
70,000  pounds;  2488  posts. 

The  expense  of  placing  the  wire  which  cost  at  first  400  pounds  per 
mile,  is  reduced  to  30  or  40  francs  at  present,  that  the  wires  are  placed 
by  the  guardians  of  the  telegraph.  The  telegraphic  apparatus  is  fur- 
nished in  part  by  M.  Brequet,  and  part  by  the  constructor  of  the  Univer- 
sity, M.  Pierncci;  a  complete  apparatus  costs  600  livres. 

The  following  is  a  table  of  necessary  expense  for  the  establishment  of 
the  Tuscan  lines: — 


Livres. 

80U5. 

Iron  Wire,             .... 

. 

23,348 

8 

Posts  of  fir  tree,           .... 

21,426 

13    4 

Tenders,                 .... 

. 

3,347 

Porcelain  shield,           .... 

2,627 

13 

Wooden  box,         .... 

. 

1,772 

13    4 

Furniture,  and  supplies  of  the  office,    . 

8,183 

18    8 

Tiaying  of  copper  wire,  varnish,     . 

• 

6,314 

13    4 

Machines  and  piles, 

26,043 

17 

Timber,  cost  of  posts,  administration,  studies, 

and 

supcrintendance  of  the  work. 

• 

3,443 

3    4 

Total, 

95,507 

10 

Germany. 

The  telegraph  lines  of  Germany  have  chiefly  been  established  within  the 
Inst  three  years.  Gauss  and  Weber  at  Gottingen,  and  Steinhiel  at  Munich, 
had  short  lines  of  telegraph,  in  1834  and  1837;  but  the  railroad  compa- 
nies were  the  first  to  make  a  proper  appreciation  of  them,  and  establish 
lines  for  their  own  benefit.  The  first  great  line  along  the  railway  from 
Mentz  to  Frankfort,  was  erected  by  Fardly,  a  mechanician  of  Maoheim, 
with  Wheatstone's  index  apparatus.  It  was  this  line  that  aroused  &e 
attention  of  the  Prussian  Government,  and  caused  the  appointment  of  a 
committee  to  experiment  on  the  matter. 

No.  781  of  the  London  Mining  Journal  for  1850,  states  that  2000  miles 
of  telegraph  are  already  open  in  Germany,  and  that  1000  more  will  be 
ad  lied  in  1851;  it  works  now  from  Cracow  to  Trieste,  a  distance  of  700 
miles,  and  a  general  union  of  the  Austrian,  Prussian,  Saxon,  and  Bavarian 
lines  was  soon  expected,  with  a  tarifl*  of  charges  nearly  as  low  as  that  of 
the  United  States. 

(To  bo  Continued.) 


Explanation  of  Diagrams  Ulasirating  the  Action  of  the  Forces  an  the  Cr^ 

of  a  Steam  Engine.     By  W.  Pole,  C,  E.* 

'  (^Wiih  a  Plate.) 

[In  the  year  1849,  the  Society  of  Arts  offered  a  prize  '*for  tlio  beet  collection  of  ditgrm 
(with  explanations.)  to  illustrate  the  action  of  tho  forces  on  a  crank  or  cranlLB  tnriMdfftB 
a  horizontal  direct  action  steam  cylinder  or  cylinders;  the  efled  of  various  proponioH  d 
connecting  rods,  and  degi'ees  of  expansion  of  steam,  being  shown.*' 

The  present  paper  was  communicated  to  the  Society  in  accordance  with  ilieir  uwititiw» 
and  obtained  the  silver  Isis  medal.  It  is  now  first  printed  by  the  joiiU  pff"!— ^**  if  A* 
Society  and  tho  author.] 

The  15  diagrams  contained  in  plate  II,  illastrate  tbe  action  of  dicfbices 

*  From  the  London  Journal  of  Arts  and  Sciences,  April*  165S. 
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I  one  and  two  cranks,  turned  from  horizontal  direct  action  steam  cylin* 
srs;  the  effect  of  various  proportions  of  connecting  rods,  and  degrees  of 
cpansion  of  steam,  being  shown. 
The  varieties  of  expansion  taken  in  these  diagrams,  are  three,  viz: 

Steam  admitted  during  the  whole  stroke,  (N<m*  i,  6,  6.) 
"  "  half  the  stroke,  (Nos.  T,  8>  9.) 

**  "  one-fourth  the  stroke,  (Nob.  10,  11>  IS.) 

It  has  not  been  thought  necessary  to  exhibit  a  higher  degree  of  expan- 
on  than  four  times;  this  limit  being  seldom  exceeded  in  crank  engines. 

The  varieties  of  length  of  connecting  rod  have  also  been  taken  at  three, 
iz: 

Connecting  rod  indefinitely  long,  (supposed  to  act  always  in  paraUel  directions.) 

(Xos.  1,4,7,  10.) 
Connecting  rod  five  times  the  length  of  crank,- which  may  represent  about  the 

ordinary  length.     (Nos.  2,  6,  8,  11.) 
Connecting  rod  three  times  the  length  of  crank,  or  about  the  shortest  made. 

(Nos.  3,  6,  9, 12.) 

Diagrams  Nos.  1,  2,  and  3,  are  explanatory  of  the  action  of  the  forces, 
1  the  transmission  of  the  power  from  the  piston  to  the  crank,  for  the 
iree  varieties  in  the  length  of  connecting  rod  respectively.  AB  is  the 
•iston  rod,  supposed  to  be  propelled  forward  by  a  certam  pressure  of 
team,  in  the  direction  shown  by  the  arrow.  At  the  joint,  B,  this  pres- 
ure  resolves  into  two;  one  in  the  direction,  BG,  (causing  the  friction  on 
be  guide;)  the  other  along  the  connecting  rod,  BC;  the  latter  force  being 
■the  pressure  on  piston  X  secant  of  angle,  CBD.  At  the  crank  pin,  C, 
he  force  acting  along  the  connecting  rod,  is  again  resolved  into  two;  one 
ilong  the  crank,  CD;  the  other,  the  tangentMforcey  tending  to  turn  the 
iranK  round  in  the  direction,  CT.  This  tangential  force  is  a  the  force 
icting  along  connecting  rod  X  sine  of  angle  BCD. 

The  object  of  diagrams  Nos.  4  to  12,  is  to  exhibit  the  values  and  varia- 
ions  of  the  first  and  last  named  forces;  or,  so  to  speak,  the  forces  at  the 
leginning  and  end  of  the  engine;  t.  e.,  the  pressure  of  steam  on  the  pis- 
OD,  and  the  force  turning  the  crank  round. 

Each  of  these  diagrams  contains  two  figures.  The  left  hand  figure 
shows  the  pressure  on  the  piston  at  all  points  of  the  stroke,  on  the  plan  of 
"ectangular  co->ordinBtes;  the  abscissa  representing  the  space  passed  over 
)y  the  piston,  and  the  ordinate  the  corresponding  pressure.  Thus,  when 
lie  piston  has  moved  from  0  to  x^  No.  8,  or  ^^^ths  of  the  whole  stroke, 
the  steam  pressure  upon  it  is  represented  by  the  line,  xy.  The  scale 
g^iven  under  the  left  hand  figure,  in  Nos.  4,  6,  6,  and  which  also  applies 
to  Nos.  7  to  12,  shows  the  position  of  the  crank  corresponding  to  any 
pven  position  of  the  piston;  thus,  in  No.  6,  it  is  seen,  by  inspection,  that 
prhen  the  piston  has  passed  through  j'^jths  of  its  course,  the  crank  has 
passed  throuch  about  81^  from  the  dead  point;  and  so  on. 

The  rieht  hand  figure  in  each  diagram  represents  the  tangential  or 
lirorking  force,  acting  on  the  crank  pin,  at  every  point  of  its  semi-revolu- 
don  from  £  to  F,  Nos.  1,  2,  and  3.  The  curve  of  this  figure  is  also  laid 
down  by  rectangular  co-ordinates:  the  path  of  the  crank  pin  (reduced  to 
a  straight  line,)  rorms  the  line  of  the  abscissae,  while  the  ordinates  express 
the  corresponding  forces.    Thus,  in  fig.  5,  when  the  crank  pin  has  moved 
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from  0  to  6y  or  120°  from  the  dead  point,  the  tangential  force  tending  to 
turn  it  round,  is  represented  by  ihe  line  ^p. 

The  additional  scale,  under  this  figure,  shows  the  position  of  the  piston 
corresponding  to  any  given  position  of  the  crank;  thus,  in  fig.  5,  when  the 
crank  is  at  140^,  the  piston  has  moved  through  ^^0ths  of  its  stroke,  aoJ 
80  on. 

The  lines  representing  the  forces  are  measured  by  a  scale,  which  is 
appended  to  fig.  4.  The  pressure  of  the  steam  upon  the  piston,  while  the 
steam  valve  is  open,  is  made  b  100  on  the  scale;  and  the  ratio  of  aoj 
other  force  to  this  pressure  is  therefore  easily  ascertained  by  simple 
measurement. 

Dia^ms  4,  5,  and  6,  show  the  values  of  the  forces  when  the  steam 
is  admitted  during  the  whole  stroke. 

In  No.  4,  the  connecting  rod  is  supposed  indefinitely  long;  the  pres- 
sure on  the  piston  is  uniform  at  100.  The  tangential  force  on  the  crank 
pin  begins  at  0  when  the  crank  is  at  the  dead  point;  increases  to  100 
when  it  arrives  at  90^;  and  diminishes  again  to  0,  in  the  same  ratio  as 
the  increase.  The  mean  value  of  the  force,  throughout  the  semi-rerolu- 
tion,  is  Bs  63*6,  w*hich,  X  the  space  passed  through  by  the  crank  pin,  ii 
exactly  «*  the  pressure  on  the  piston  x  the  length  of  its  stroke;  or,  in  other 
words,  the  area  of  the  figure  efg^=ihe  parallelogram  abed.  This  result 
is  in  accordance  with  the  principle  of  "conservation  of  m  riua,"  by  which 
we  know  that,  (neglecting  friction,)  the  amount  of  power  or  work  given 
out  at  the  crank  pin  is  equal  to  that  performed  by  the  steam  on  the  piston. 

In  No.  5  is  seen  the  effect  of  the  connecting  rod  being  made  five  times 
the  length  of  the  crank.  Here  the  tangential  force  commencing  at  0, 
arrives  at  a  maximum  value  of  about  102  when  the  crank  has  passed 
through  about  80°. 

In  No.  6,  where  the  connecting  rod  is  three  times  the  length  of  the 
crank,  the  tangential  force  arrives  at  a  maximum  value  of  about  106  when 
the  crank  has  passed  through  about  75^ 

It  will  be  perceived,  however,  that  these  variations  make  no  diflereDce 
in  the  mean  force  throughout  the  whole  figure,  the  effect  of  the  connect- 
ing rod  being  merely  to  vary,  in  a  slight  degree,  the  distribution  of  the 
force  over  the  path  of  the  crank  pin,  without  affecting  the  total  amouot 
of  power  conveyed  by  it  to  the  machinery.  The  comparative  merits  of 
long  and  short  connecting  rods  in  other  points  of  view,  involve  consideit- 
tions  which  it  would  be  out  of  place  to  introduce  here. 

The  return  stroke,  or  the  other  semi-revolution  of  the  crank,  doesnrt 
exactly  correspond  with  the  figures  shown  in  diagrams,  5  and  6,  ovipg 
to  the  reversed  position  of  the  connecting  rod.  The  nature  of  the  varia- 
tion will  be  seen  in  fig.  6"*",  where  the  tangential  force  is  shown  for  n 
entire  revolution  of  the  crank.  It  will  be  observed  here,  that  the  force 
at  lO""  corresponds  with  that  at  350%  at  60**  with  300**,  and  so  on. 

Nos.  7,  8,  9,  show  the  effectof  cutting  off  the  steam  at  half  the  strote. 
Here  the  mean  pressure  on  the  piston  is  e*  84*6,  and  the  mean  tangential 
force  on  the  crank  pin  is  «  54, — the  equality  between  the  areas  of  die 
right  and  lefl  hand  figures  being  still  preserved.  The  power  of  (be  en- 
gine is  diminished  in  the  proportion  of  1000 :  846,  although  the  econosj 
19  much  increased,  as  is  well  known. 
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Nos.  10,  11,  12,  show  the  eflect  of  cutting  off  the  steam  at  one-fourth 
of  the  stroke.  Here  the  mean  pressure  on  the  piston  is  a  59*6,  the  mean 
tangential  force  is  =>  38;  and  the  power  of  the  engine  is  reduced  from 
100  to  59-6. 

Nos.  9*,  and  12*,  show  the  values  of  the  tangential  force  through  an 
entire  revolution  of  the  crank,  in  the  cases  above  alluded  to  under  cor- 
responding numbers. 

Combined  Action  of  two  Engines ^  tvith  Cranks  fixed  at  right  angles  to 

each  other. 

The  effect  of  two  engines,  so  coupled,  is  shown  in  six  cases  out  of  the 
nine  previously  described;  namely,  with  three  variations  in  the  degree  of 
expansion,  and  two  in  the  length  of  connecting  rod.     The  curve  of  tan- 

fential  forces  is  laid  down  for  two  cranks  in  diagrams  Nos.  4, 7, 10,  6*, 
*,  and  12*;  in  the  three  former,  for  half  a  revolution,  (the  other  half 
being  precisely  similar,)  and  in  the  three  latter,  for  a  whole  revolution 
of  the  crank. 

It  is  presumed  that  these  figures  will  be  understood  without  any  further 
description.  As  an  example,  at  ©,  (No.  9*,)  one  crank  is  supposed  to 
have  traveled  130°  from  the  dead  point,  E,  (No.  3,)  the  tangential  force 
on  it  being  expressed  by  the  line,  Op^:  the  second  crank  will  then  have 
traveled  220°  from  the  same  point;  and  the  combined  tangential  force 
will  be  represented  by  the  line,  ^p*.  The  undulations  of  the  upper  line 
will  therefore  represent  the  inequalities  of  the  working  power  in  the  crank 
shaft  throughout  its  whole  revolution. 

Method  of  Construction  qftlie  Diagrams. 

In  laying  down  the  forces  in  these  diagrams,  the  following  points  have 
been  assumed : — 

(a.)  That,  as  long  as  the  steam  valve  remains  open,  the  pressure  of  the 
steam  in  the  cylinder  is  uniform.  This  is  not  always  the  case  in  practice, 
but  must  generally  be  assumed  in  calculation. 

(6.)  That,  after  the  steam  valve  is  closed,  the  steam  expands  according 
to  Marriotte's  law,  the  pressure  varying  inversely  as  the  volume.  This 
is  the  usual  assumption:  the  -causes  of  variation  from  this  law  are  treated 
of  in  works  on  the  steam  engine,  but  cannot  be  comprehended  in  an  in- 
vestigation of  the  present  nature. 

(c.)  That  no  power  is  lost  hj  friction,  in  the  transmission  of  the  force 
through  the  machine. 

(d.)  The  influence  of  the  clearance  space  on  the  volume  of  the  steam, 
in  expanding,  has  been  neglected.  This  is  but  of  small  moment,  and  its 
introduction  would  have  interfered  materially  with  the  simplicity  and 
clearness  of  the  diagrams. 

>(e.)  The  moving  parts  arc  supposed  to  have  no  weight  or  mass;  the 
forces  being  considered  in  a  statical  point  of  view  only. 

The  curves  have  been  formed  by  finding  the  length  of  ordinates  at  con- 
ii^nient  distances  apart,  and  tracing  a  curved  line  through  the  points  thus 
obtained. 

The  left  hand  figures  in  diagrams  Nas.  4  to  12,  representing  the  pres- 
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sures  on  the  piston,  are  so  simple,  that  the  method  of  their  constraction 
need  not  be  further  alluded  to  than  by  stating,  that  the  expansion  cunre) 
in  figs.  7  to  12,  is  a  hyperbola;  the  property  of  which  is,  that  (in  fig.  8,) 

Pls  oxiol:  \lp:xy 

which  follows  from  Marriotte's  law. 

The  lengths  of  the  ordinates  in  the  right  hand  figures  (the  tangential 
forces)  have  been  found  in  the  following  manner: — 

Let  Nos.  2  and  3,  represent  a  given  position  of  the  engine.  Drawtbe 
tangent,  CT.  Produce  the  line  of  connecting  rod,  BC;  draw  CH  parallel 
to  AD,  and  set  ofTCH  ■■  the  pressure  on  the  piston  at  that  position  of  the 
engine.  Draw  HJ  perpendicular  to  CH;  and  from  the  point,  J,  where  it 
cuts  the  line  of  connecting  rod,  draw  JT,  parallel  to  DC,  cutting  the 
tangent,  CT,  in  T;  then  CJ  is  —  the  force  along  the  connecting  rod,  and 
CT  is  «a  the  tangential  force  on  the  crank  pin,  which  is  the  ordinate  re- 
quired. 

The  curves  in  the  diagrams  may  be  expressed  by  algebraical  equations, 
as  follows: — 

For  the  pressure  of  steam  on  the  piston,  in  expanding,  as  shown  in  the 
left  hand  figures,  Nos.  7  to  12.  Let  the  pressure  on  the  piston,  iriule 
the  steam  valve  is  open,  ■■  P;  and  let  /■■  length  of  stroke  passed  over 
before  the  steam  valve  is  closed.  Then,  if  x  «=  any  length  passed  over 
greater  than  /,  and  y  ■■  the  corresponding  pressure,  we  have,  by  Marriotte's 
law — 

X 

For  the  tangential  force  on  crank  pin,  as  shown  on  the  right  band 
figures,  Nos.  4  to  12.    Referring  again  to  diagrams  Nos.  2  and  3,  kt 

r  S3  CD,  the  radius  of  crank, 
c  »  BC,  length  of  connecting  rod, 
9  i-  angle  CDE, 
1» »  angle  CBE, 

z  ^  force  acting  along  connecting  rod, 
f^m  tangential  force  required  (=CT). 
Then,  by  statical  rules,  we  have,  while  the  steam  valve  is  open, 

sa-PSect, 
and/- 5  Sin  (BCD); 
whence,  after  making  all  necessary  trigonometrical  reductions,  we  arrire 
at  the  equation  required : 

Cobb 


/-PSta.KH-     ,-       _, 


>f 


After  the  steam  is  cut  ofiT,  and  the  pressure  in  the  cylinder  becooBcs 

variable,  we  have 

Pressure  on  piston  ■■  P - —  which  mut  be 

c  +  r  Vers  ^  — -v^c*— r»  Sm»  ^; 

aubstituted  for  P  in  the  preceding  equation.  . 
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On  ElectrO'MagTietic  Clocks.    By  Phof.  Bkakde.* 

Mr.  Brande  bea;aii  by  adverting  to  the  various  opinions  which  had 
been  entertained  m  reference  to  the  mutual  relations  of  electricity  and 
magnetism  previous  to  the  grand  discovery  of  Oersted,  in  1819.  As  soon 
as  Uie  influence  of  an  electrical  current  upon  a  magnetic  needle  had  been 
developed  by  the  researches  of  that  philosopher,  many  important  appli- 
cations of  the  fact  almost  of  necessity  suggested  themselves,  amongst  which 
the  wonders  of  the  electric  telegraph  were  to  be  included.  Another  re- 
sult of  Oersted's  discovery  was  the  electro-ma^et;  the  power,  namely, 
of  conferring  by  proper  adjustments  of  an  electric  current  any  degree  of 
magnetism  upon  a  bar  of  soft  iron:  and  inasmuch  as  these  magnetic 
energies  cease  the  moment  that  the  electric  current  ceases,  so  we  have  it 
in  our  power  to  render  any  convenient  form  of  soil  iron,  such  as  bars,  or 
horse*shoes,  powerful  magnets  at  one  moment,  and  at  the  next,  entirely 
withdraw  all  their  powers;  and  this,  simply  by  making  and  breaking  the 
contacts  upon  which  the  flow  of  electricity  from  voltaic  arrangement  de- 
pends. In  this  way  a  horse-shoe  magnet  was  made  alternately  to  lift  and 
drop  a  weight,  to  raise  and  depress  a  loaded  lever,  and  to  bend  and  re- 
lease a  spring.  These  efiects  were  merely  due  to  the  attractive  force  of 
the  electro-magnet  upon  holders  and  bars  of  soft  iron,  with  proper  con- 
trivances to  prevent  the  interfering  influence  of  the  residuary  magnetism 
which  in  such  cases  is  more  or  less  retained  by  the  iron  core  of  the  coil. 
Another  form  of  this  application  of  electro-magnetism  as  a  motive  power 
consists  in  so  arranging  the  electro-magnets  that  the  poles  may  be  alter- 
nately inverted,  and  so  made  to  act  upon  adjacent  permanent  bar  magnets, 
both  attractively  and  repulsively.  These  forms  of  the  apparatus  were 
exhibited.  Mr.  Brande  then  stated  that  on  examining  Mr.  Shepherd's 
electro-magnetic  clocks  at  the  Great  Exhibition,  he  had  been  especially 
struck  by  me  excellent  illustration  which  they  afforded  of  the  exclusive 
use  of  electro-magnetism  as  their  moving  power,  its  force  being  employed 
to  give  impulse  to  the  pendulum,  to  propel  the  ordinary  movement  of 
the  clock,  and  to  eflect  the  striking  of  the  hour;  no  auxiliary  weights  or 
springs  being  in  any  case  employed.  Thinking  the  whole  subject  worthy 
the  attention  of  the  members  of  the  Royal  Institution,  he  had  applied  to 
Mr.  Shepherd  for  such  information  and  assistance  as  he  required,  and  Mr. 
Shepherd  had  furnished  him  with  the  pendulums,  clocks,  models,  and  dia- 

Sams  then  before  them,  and  with  most  useful  information  in  reference  to 
e  whole  subject.  Mr.  Brande  first  explained  the  mechanism  of  the 
pendulum,  which  is  so  arranged  as  to  make  and  break  an  eleclrlc  circuit, 
and  consequently  to  make  and  unmake  a  horse-shoe  magnet  at  each  vibra- 
tion. Each  time  that  the  magnet  is  made  it  attracts  its  armature,  which 
lifts  certain  levers;  one  of  these  is  concerned  in  rais'mg  a  weighted  lever 
and  causing  it  to  be  held  up  by  a  latch  or  detent;  the  magnet  is  then 
unmade  in  consequence  of  the  pendulum  breaking  the  circuit,  and  the 
armature  is  released,  when  the  pendulum  lifts  the  latch,  and  allows  the 
weighted  lever  to  fall,  which,  in  falling,  strikes  the  pendulum  so  as  to 
give  it  an  adequate  impulse;  then  the  circuit  is  again  completed,  the 

*  From  th«  London  Atheneom,  Febru&iy,  1852. 
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armature  attracted,  the  levers  moved,  the  weight  raised  and  held  up  by 
the  detent;  another  vibration  breaks  the  circuit  and  releases  the  armature; 
the  pendulum  then  raises  the  detent,  the  weight  falls,  and  in  falling,  its 
arm  strikes  the  pendulum,  and  gives  it  an  impulse;  and  so  on.  But  the 
pendulum  at  each  vibration  not  only  makes  and  breaks  the  electric  cir- 
cuit of  the  battery  which  maintains  its  own  action,  but  also,  and  simul- 
taneously, that  of  a  second  battery,  of  which  the  duty  is  to  make  and 
unmake  the  electro-magnets  belonging  exclusively  to  the  clock  or  clocks 
which  are  upon  this  circuit.  These  electro-magnets  act  upon  the  extremes 
of  one  or^more  horizontal  bar  magnets,  so  as  alternately  to  attract  and  repel 
their  opposed  poles,  and  which  carry  upon  their  axis  the  pallets,  by  the  alter- 
nating motion  of  which  to  the  right  and  left,  the  ratchet  wheel  is  propelled 
onwards  at  the  rate  of  a  tooth  each  second,  and  the  axis  of  this  ratchet 
wheel  carries  the  pinion  which  moves  the  other  wheels  of  the  clocL 
The  circuit  of  the  battery  connected  with  the  striking  part  of  the  clock 
is  only  completed  once  in  an  hour,  and  is  connected  with  an  electro- 
magnet so  arranged  as  by  means  of  a  proper  lever  to  pull  the  ratchet 
wheel  attached  to  the  notched  striking  wheel  one  tooth  forward  every  two 
seconds,  and  each  tooth  is  accompanied  by  a  blow  on  the  electro-mag- 
netic bell.  The  number  of  blows  depends  upon  the  notched  wheel,  the 
spaces  on  the  circumference  of  which  are  adapted  to  the  number  to  be 
struck,  and  when  this  is  complete,  a  lever  falls  into  the  notch,  and  in  so 
doing  cuts  off  the  electric  current,  which  is  not  re-established  through 
tiie  striking  electro-magnet  till  the  next  hour,  when  a  peg  upon  the  hour 
wheel  pushes  the  striking  lever  forward  so  as  to  cause  it  to  be  depressed 
by  a  similar  peg  upon  the  minute  wheel.  A  very  large  working  model 
of  the  clock  and  of  the  striking  apparatus,  constructed  for  the  occarion 
l)y  Mr.  Shepherd,  was  exhibited,  as  well  as  a  model  of  the  pendulum  and 
its  appendages  made  under  the  direction  of  Mr.  C.  V.  Walter,  to  whom 
Mr.  Brande  was  also  indebted  for  a  signal  bell,  on  the  principle  of  Mr. 
Shepherd's  clock  bells,  for  the  purpose  of  giving  notice  to  the  railway 
switchmen  of  the  approach  of  trains  in  foggy  weather. 


Contributions  to  the  Physiology  of  Vision. — Pari  IL — On  some  Bemarka- 
ble,  and  hitherto  unobserved^  Phenomena  of  Binocuhr  Vision.  A  Ri- 
kerian  Lecture ^  delivered  by  Charles  Wheatstoxe,  Esq.,  F.  R.  S.* 

The  first  part  of  these  researches  was  communicated  to  the  Royal  So- 
ciety in  1838,  and  published  in  the  Philosophical  Transactions  "for  that 
year. 

The  second  part,  now  presented,  commences  with  an  account  of  some 
remarkable  illusions  which  occur  when  the  usual  relations  w*hich  subsist 
between  the  magnitude  of  the  pictures  on  the  retina  and  the  degree  of 
inclination  of  the  optic  axes  are  disturbed.  Under  the  ordinary  circum- 
stances of  vision,  when  an  object  changes  its  distance  from  the  observer, 
the  magnitude  of  the  pictures  on  the  retinae  increases  at  the  same  time 
that  the  inclination  of  the  optic  axes  becomes  greater,  and  rice  reria,  and 
the  perceived  magnitude  of  the  object  remains  the  same.     The  author 

*  From  the  London,  Edinburgh,  and  Dublin  Philot..Mag.,  Feb.,  I85S. 
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wished  to  ascertain  what  would  take  place  by  causing  the  optic  axes  to 
assume  every  degree  of  convergence  while  the  magnitude  of  the  pictures 
on  the  retina  remains  the  same;  and,  on  the  other  hand,  the  phenomena 
vrhich  would  be  exhibited  by  maintaining  the  inclination  of  the  optic  axes 
constant  while  the  magnitude  of  the  pictures  on  the  retinae  continually 
changes.  To  eflect  these  purposes,  he  constructed  a  modification  of  his 
reflecting  stereoscope;  in  this  instrument  two  similar  pictures  are  placed, 
3n  movable  arms,  each  opposite  its  respective  mirror;  these  arms  move 
round  a  common  centre  in  such  manner  that,  however  they  are  placed, 
the  reflected  images  of  each  picture  in  the  mirror  remains  constantly  at 
the  same  distance  from  the  eye  by  which  it  is  viewed;  the  pictures  are 
also  capable  of  sliding  along  these  arms,  so  that  they  may  be  simultane- 
ously brought  nearer  to,  or  removed  further  from,  the  mirrors.  When 
the  pictures  remain  at  the  same  distance  and  the  arms  are  removed  round 
their  centre,  the  reflected  images,  while  their  distances  from  the  eyes  re- 
main unchanged,  are  displaced,  so  that  a  different  inclination  of  the  optic 
axes  is  required  to  cause  them  to  coincide.  When  the  arms  remain  in 
the  same  positions  and  the  pictures  are  brought  simultaneously  nearer  the 
mirrors,  the  reflected  images  are  not  displaced,  and  they  always  coincide 
with  the  same  convergence  of  the  optic  axes;  but  the  magnitude  of  the 
pictures  on  the  retinae  becomes  greater  as  the  pictures  approach.  The 
experimental  results  afforded  by  this  apparatus,  so  far  as  regards  the  per- 
ception of  magnitude,  are  the  following:  the  pictures  being  placed  at 
such  distances,  and  the  arms  moved  to  such  positions,  that  the  binocular 
image  appears  of  its  natural  magnitude  and  its  proper  distance,  on  the  arms 
being  moved  so  as  to  occasion  the  optic  axes  to  converge  less,  the  image 
appears  larger,  and  on  their  being  moved  so  as  to  cause  the  optic  axes  to 
converge  more,  the  image  appearsless;  thus,  while  the  magnitude  of  the  pic- 
tures on  the  retinae  remains  constantly  the  same,  the  perceived  magnitude  of 
the  object  varies,  through  a  very  considerable  range,  with  every  degree  of 
lie  convergence  of  the  optic  axes.  Thepictures  and  arms  being  again  placed 
so  that  the  magnitude  and  distance  of  the  object  appear  the  same  as  usual, 
and  the  arms  being  fixed  so  that  the  convergence  of  the  optic  axes  does 
not  change;  while  the  pictures  are  brought  nearer  the  mirrors  the  perceived 
magnitude  of  the  object  increases,  and  it  decreases  when  they  are  removed 
further  off;  thus,  while  the  inclination  of  the  optic  axes  remains  constant, 
the  perceived  magnitude  of  the  object  varies  with  every  change  in  the 
magnitude  of  the  pictures  on  the  retinae.  After  this,  U)e  author  takes 
into  consideration  the  disturbances  produced  in  our  perception  of  distance 
under  the  same  circumstances,  and  concludes  that  the  facts  thus  experi- 
mentally ascertained  regarding  the  perceptions  of  magnitude  and  distance, 
render  necessary  some  modification  in  the  prevalent  theory  regarding  them* 
The  author  next  reverts  to  the  stereoscope  and  its  effects.  He  recom« 
mends  the  original  reflecting  stereoscope  as  the  most  efficient  instrument^ 
not  only  for  investigating  the  phenomena  of  binocular  vision,  but  also  for 
exhibiting  the  greatest  variety  of  stereoscopic  effects,  as  it  admits  of  every 
required  adjustment,  and  pictures  of  any  size  may  be  placed  in  it.  A 
rety  portable  form  of  this  instrument  is  then  described,  and  also  a  refract- 
bg  stereoscope  suited  for  daguerreotypes  and  small 'pictures  not  much  ex* 
ceeding  the  width  between  the  eyes.    In  the  latter  instrument  the  pictures 
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are  placed  side  by  side,  and  viewed  through  two  refracting  prisms  of  small 
angle,  which  displace  the  pictures  laterally,  that  on  the  right  side  towards 
the  left,  and  that  on  the  left  side  towards  the  right,  so  that  they  appear  to 
occupy  the  same  place.  When  the  first  part  of  these  investigations  vras 
published  the  photographic  art  was  unknown,  and  the  illustrations  of  the 
stereoscope  were  confined  to  outline  and  shaded  perspective  drawings; 
when,  however,  in  the  succeeding  year,  Talbot  and  Daguerre  made  their 
processes  known,  Mr.  Wheatstone  was  enabled  to  obtain  binocular  lal- 
botypes  and  daguerreotypes  of  statues,  buildings,  and  even  portraits  of 
living  persons;  which,  when  presented  in  the  stereoscope,  no  longer  ap- 
peared as  pictures,  but  as  solid  models  of  the  objects  from  which  they 
were  taken.     This  application  was  first  announced  in  1S41. 

The  two  projections  of  an  object,  seen  by  the  two  eyes,  are  different 
according  to  the  distance  at  which  it  is  viewed;  they  become  less  dissimi- 
lar as  that  distance  is  greater,  and,  consequently,  as  the  convergence  of 
the  optic  axes  becomes  less.  To  a  particular  distance  belongs  a  specific 
dissimilarity  between  the  two  pictures,  and  it  is  a  point  of  interest  to 
detennine  what  would  take  place  on  viewing  a  pair  of  stereoscopic  pic- 
tures with  a  different  inclination  of  the  optic  axes  than  that  for  which 
they  were  intended.  The  result  of  this  inquiry  is,  that  if  a  pair  of  xery 
dissimilar  pictures  is  seen  when  the  optic  axes  are  nearly  parallel,  the 
distances  between  the  near  and  remote  points  of  the  object  appear  exag- 
gerated; and  if,  on  the  other  hand,  a  pair  of  pictures  slightly  dissimilar  is 
seen  when  the  optic  axes  converge  very  much,  the  appearance  is  tbatct 
a  bas-relief.  As  no  disagreeable  or  obviously  incongruous  effect  is  pro- 
duced when  two  pictures,  intended  for  a  nearer  convei^encc  of  the  optic 
axes,  are  seen  when  the  eyes  are  parallel  or  nearly  so,  we  are  able  to 
avail  ourselves  of  the  means  of  augmenting  the  perceived  magnitude  of 
the  binocular  image  mentioned  at  the  commencement  of  this  abstract.  For 
this  purpose  the  pictures,  placed  near  the  eyes,  are  caused  to  coincide 
when  the  optic  axes  are  nearly  parallel;  and  the  diverging  rays  proceeding 
from  the  near  pictures  are  rendered  parallel  by  lenses  of  short  focal  dis- 
tance placed  before  the  mirrors  or  prisms  of  the  stereoscope. 

Some  additional  observations  were  next  brought  forward  respectbg 
those  stereoscopic  phenomena  which  the  author,  in  his  first  memoir,  called 
"conversions  of  relief."  They  may  be  produced  in  three  different  ways: 
1st,  by  transposing  the  pictures  from  one  eye  to  the  other;  2d,  by  reflect- 
ing each  picture  separately,  without  transposition;  and  3d,  by  inverting 
the  pictures  to  each  eye  separately.  The  converse  figure  differs  firom 
the  normal  figure  in  this  circumstance,  that  those  points  which  appear 
most  distant  in  the  latter,  are  the  nearest  in  the  former,  and  vice  versa. 

An  account  is  then  given  of  the  construction  and  effects  of  an  instru- 
ment for  producing  the  conversion  of  the  relief  of  any  solid  object  to 
which  it  is  directed.  As  this  instrument  conveys  to  the  mind  felse  per- 
ceptions of  all  external  objects,  the  author  calls  it  a  Pseudoscope.  K 
consists  of  two  reflecting  prisms,  placed  in  a  frame,  with  adjustments,  so 
that,  when  applied  to  the  eyes,  each  eye  may  separately  see  the  reflected 
image  of  the  projection  which  usually  falls  ou  that  eye.  This  is  not  die 
case  when  the  reflection  of  an  object  is  seen  in  a  mirror;  for  theA|  not 
only  are  the  projections  separately  reflected,  but  ihej  are  dso  transpoaed 
from  one  eye  to  the  other,  and  therefore  the  conversion  of  relief  does  not 


Obiaimng  Perfect  Vacuum  in  Air  Pumps.  199 

take  place.  The  pseudoscope  being  directed  to  an  object,  and  adjusted 
so  that  the  object  shall  appear  of  its  proper  size  and  at  its  usual  distance, 
the  distances  of  all  other  objects  are  inverted;  all  nearer  objects  appear 
more  distant,  and  all  more  distant  objects  nearer.  The  conversion  of 
relief  of  an  object  consists  in  the  transposition  of  the  distances  of  the  points 
'which  compose  it.  With  the  pseiidoscope  we  have  a  glance,  as  it  were, 
into  another  visible  world,  in  which  external  objects  and  our  internal  per- 
ceptions have  no  longer  their  habitual  relations  with  each  other.  Among 
the  remarkable  illusions  it  occasions,  the  following  were  mentioned.  The 
inside  of  a  tea  cup  appears  a  solid  convex  body;  the  effect  is  more  striking 
if  there  are  painted  figures  within  the  cup.  A  china  vase,  ornamented  with 
colored  flowers  in  relief,  appears  to  be  a  vertical  section  of  the  interior 
of  the  vase,  with  painted  hollow  impressions  of  the  flowers.  A  small  ter- 
restrial globe  appears  a  concave  hemisphere;  when  the  globe  is  turned  on 
its  axis,  the  appearance  and  disappearance  of  difierent  portions  of  the 
map  on  its  concave  surface  has  a  very  singular  effect.  A  bust  regarded 
in  front  becomes  a  deep  hollow  mask;  when  regarded  en  profile^  the  ap- 
pearance is  equally  striking.  A  framed  picture,  hung  against  a  wall, 
appears  as  if  imbedded  in  a  cavity  made  in  the  wall.  An  object  placed 
before  the  wall  of  a  room  appears  behind  the  wall,  and  as  if  an  aperture 
of  the  proper  dimensions  had  been  made  to  allow  it  to  be  seen;  if  the 
object  be  illuminated  by  a  candle,  its  shadow  appears  as  far  before  the 
object  as  it  actually  is  behind  it. 

The  communication  concludes  with  a  variety  of  details  relating  to  the 
conditions  on  which  these  phenomena  depend,  and  with  a  description  of 
some  other  methods  of  producing  the  pseudoscopic  appearances. 


On  a  Method  of  Obtaining  a  Perfect  Vacuum  in  the  Receiver  of  an  Air 

Pump,     By  Thomas  Andkews,  M.  D.* 

By  using  the  necessary  precautions,  a  vacuum  may  be  obtained  by  the 
following  process,  with  ver)'  little  trouble,  in  the  ordinarj'  receiver  of  an 
air  pump,  so  perfect  that  the  residual  air  exerts  no  appreciable  elastic 
force.     Even  after  this  limit  has  been  reached,  the  exhaustion  may  be 

?ushed  still  further,  till  it  must  become  at  last  not  less  complete  than  the 
orricellian  vacuum:  while  at  the  same  time,  by  suppressing  the  mano- 
meter, the  existence  of  mercurial  vapor  may  oe  altogether  prevented. 
The  manipulations  required  to  arrive  at  this  result  will  not  interfere  with 
the  presence  of  the  most  delicate  instruments  in  the  receiver. 

Into  the  receiver  of  an  ordinary  air  pump,  which  is  not  required  to  ex- 
haust further  than  to  0-3  inch,  or  even  0*5  inch,  but  which  must  retain 
the  exhaustion  perfectly  for  any  length  of  time,  two  open  vessels  are  in- 
troduced, one  of  which  may  be  conveniently  placed  above  the  other;  the 
lower  vessel  containing  concentrated  sulphuric  acid,  the  upper  a  thin 
layer  of  a  solution  of  caustic  potash,  which  has  been  recently  concen- 
trated by  ebullition.  The  precise  quantities  of  these  liquids  is  not  a  mat- 
ter of  importance,  provided  they  are  so  adjusted  that  the  acid  is  capable 
of  desiccating  completely  the  potash  solution  without  becoming  itself 
notably  diminished  in  strength,  but  at  the  same  time  does  not  expose  so 

*  From  the  Loadon,  Edinburgh,  and  Dublin  Philosophical  Magazine,  February,  IS52L 


200  MechuTucSj  Physics,  and  Chemistry. 

large  a  surface  as  to  convert  the  potash  into  a  dry  mass  in  less  than  five 
or  six  hours  at  the  least.  The  pump  is  in  the  first  place  worked  till  the 
air  in  the  receiver  has  an  elastic  force  of  0*3  or  0*4  inch,  and  the  stop- 
cock below  the  plate  is  then  closed.  A  communication  is  now  established 
between  the  tube  for  admittinor  air  below  the  valves  and  a  gas-holder 
containing  carbonic  acid,  which  has  been  carefully  prepared  so  as  to 
exclude  the  presence  of  atmospheric  air.  After  all  the  air  has  been  com- 
pletely removed  from  the  connecting  tubes  by  alternately  exhausting  and 
admitting  carbonic  acid,  the  stop-cock  below  the  plate  is  opened  and  the 
carbonic  acid  allowed  to  pass  into  the  receiver.  The  exhaustion  is  again 
quickly  performed  to  about  the  extent  of  half  an  inch  or  less.  If  a  verr 
perfect  vacuum  is  desired,  this  operation  may  be  again  repeated;  and  if 
extreme  accuracy  is  required,  it  may  be  performed  a  third  lime.  It  is  not 
likely  that  any  thing  could  be  gained  by  carrying  the  process  further. 
On  leaving  the  apparatus  to  itself,  the  carbonic  acid  which  has  displaced 
the  residual  air  is  absorbed  by  the  alkaline  solution,  and  the  aqueous  va- 
por is  afterwards  removed  by  sulphuric  acid.  The  vacuum  thus  obtained 
is  so  perfect,  that  even  after  two  operations  it  exercises  no  appreciable 
tension. 

To  give  a  clear  conception  of  the  progress  of  the  absorption,  I  iirill 
describe  in  detail  one  observation  in  which  the  tension  was  measured 
simultaneously  by  a  good  syphon-gauge  and  by  a  manometer,  formed  of 
a  barometric  tube  0*5  inch  in  diameter,  inverted  in  the  same  reservoir  of 
mercury  as  a  similar  tube  communicating  with  the  interior  of  the  re- 
ceiver. The  barometer  had  been  carefully  filled,  and  the  depression  of 
the  mercury  estimated  by  the  method  already  described  at  less  than 
-f(57^'ouj?Jthofan  inch. 

Previous  to  the  admission  of  the  carbonic  acid,  the  exhaustion  was 
carried  only  to  0*4  inch;  it  was  again  carried  to  1  inch;  and  a  third  time 
to  0-5  inch,  af\er  which  the  apparatus  was  left  to  itself.  The  manometer 
indicated  a  pressure  in — 

15'  of  0-25  inch. 
30/  a  0-17     « 
SO'  "  0-10     « 
200'  "  0-02     " 

In  twelve  hours  the  difference  of  level  was  just  perceptible,  when  a 
perfectly  level  surface  was  brought  down  behind  the  tubes  till  the  light 
was  just  excluded.  In  thirty-six  hours  not  the  slightest  difference  of  level 
could  be  detected.  The  vacuum  has  remained  without  the  slightest 
change  for  fourteen  days. 

It  is  evident  that  the  only  limit  to  the  completeness  of  the  Tacaum  ob- 
tained by  this  process,  arises  from  the  difiSculty  of  preparing  carb<Hiic 
acid  gas  perfectly  free  from  air.  This  may  be  very  nearly  overcome  by 
adopting  precautions  which  are  well  known  to  practical  chemists.  Wlien 
an  extreme  exhaustion  is  required,  the  gas-holder  should  be  filled  vith 
recently  boiled  water,  and  the  first  portions  of  carbonic  acid  that  are  col- 
lected m  it  should  be  allowed  to  escape. 

The  substitution  of  phosphoric  for  sulphuric  acid  would  remove  flie 
possibility  of  either  aqueous  or  acid  vapors  being  present  even  in  the 
smallest  amount,  but  such  a  refinement  will  rarely  be  found  necessary. 
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In  the  experiment  just  described,  the  theoretical  residue  of  air  would 
be  t^s'tftfu^^  P^*^  ^f  ^^^  entire  quantity  in  the  receiver,  which  would 
cause  a  depression  of  ^^'^^dth  of  an  inch.  This  result  must  have  been 
nearly  realized.  If  the  exhaustion  had  been  carried  at  each  time  to  0*2 
inch,  tlie  residue  by  theory  would  have  been  only  ^.^t^ uiyTj^^'^  P^'^'  ^^^ 
the  experimental  results  will  not  continue  to  keep  pace  with  such  small 
magnitudes. 

Queen* s  College^  Belfast,  January  7,  1851. 


Chemical  Report  on  the  Cause  of  the  Fire  in  the  Amazon.    By  Professor 

Graham.* 

In  reply  to  the  questions  arising  out  of  the  disastrous  loss  of  the  Ama- 
zon by  fire,  which  are  proposed  to  me  for  a  Chemical  opinion,  I  beg  to 
submit  to  your  Lordships  the  following  statements  and  conclusions: 

The  practice  of  mixing  together  the  various  stores  of  the  engineer,  con- 
sisting of  oils,  tallow,  soft-soap,  turpentine,  cotton  waste,  and  tow,  and 
placing  them  in  heated  store-rooms  contiguous  to  the  boilers,  must  be 
looked  upon  as  dangerous  in  no  ordinary  degree,  for  several  reasons. 
Although  oil  in  bulk  is  not  easily  ignited,  particularly  when  preserved  in 
iron  tanks,  still,  when  spilt  upon  wood,  or  imbibed  by  tow  and  cotton 
waste,  which  expose  much  surface  to  air,  the  oil  often  oxidates  and  heats 
spontaneously,  and  is  allowed  to  be  one  of  the  most  frequent  causes  of 
accidental  fires.  The  vegetable  and  drj-ing  oils  used  by  painters  are  most 
liable  to  spontaneous  ignition;  but  no  kind  of  animal  or  vegetable  oil  or 
grease  appears  to  be  exempted  from  it;  and  instances  could  be  given  of 
olive  oil  igniting  upon  sawdust;  of  greasy  rags  from  butter,  heaped  to- 
gether, taking  fire  within  a  period  of  twenty-four  hours;  of  the  spontaneous 
combustion  of  tape-measures,  which  are  covered  with  an  oil  varnish, 
when  heaped  together;  and  even  of  an  oil-skin  umbrella  put  aside  in  a 
damp  state.  The  ignition  of  such  materials  has  been  often  observed  to 
be  greatly  favored  by  a  slight  warmth,  such  as  the  heat  of  the  sun.  I  am 
also  informed  by  Mr.  Braidwood,*that  the  great  proportion  of  fires  at  rail- 
way stations  have  originated  in  the  lamp  store,  and  that  in  coach  works 
also,  when  the  fire  can  be  traced,  it  is  most  frequently  to  the  painter's 
department,  the  fire  having  arisen  spontaneously  from  the  ignition  of  oily 
matters.  Lamp-black  and  ground  charcoal  are  still  more  inflammable, 
when  the  smallest  quantity  of  oil  obtains  access  to  them,  and  should  not 
be  admitted  at  all  among  ships'  stores. 

The  stowing  metallic  cans  or  stoneware  jars  of  either  oil  or  turpentine 
in  a  warm  place  is  also  attended  with  a  danger  which  is  less  obvious, 
namely,  the  starting  of  the  corks  of  the  vessels,  or  the  actual  bursting 
of  them  by  the  great  expansion  of  the  liquid  oil  which  is  caused  by  heat. 
These  liquids  expand  in  volume  so  much  as  one  upon  thirty  by  a  rise 
of  not  more  than  60°  of  temperature,  or  by  such  a  change  as  from  the 
ordinary  low  temperature  of  40°  to  a  blood-heat;  the  latter  temperature 
may  easily  be  exceeded  in  an  engine  room.  It  is  remarkable  that  the 
burning  a  few  years  ago  of  a  large  steamer  on  the  American  lakes,  which 

*  From  the  Journal  of  the  London  Chemical  Society,  April,  1852. 
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even  surpassed  in  its  fatality  the  loss  of  the  Amazon,  was  occasioned  by 
the  bursting,  in  the  manner  described,  of  a  jar  of  turpentine  placed  upon 
deck  too  close  to  the  funnel,  by  a  party  of  journeymen  painters  who  were 
passengers.  This  steamer  was  also  on  her  first  voyage,  and  being  newly 
varnished,  the  flames  spread  over  her  bulwarks  and  extended  the  whole 
length  of  the  vessel  in  a  few  minutes. 

The  bulkheads  of  coal-holds  appear  to  admit  of  obtaining  considerable 
security  from  fire,  by  being  constructed  double  where  close  to  the  boiler, 
with  a  sheet  of  air  between  the  two  partitions.  The  tendency  of  coals  to 
spontaneous  ignition  is  increased  by  a  moderate  heat,  such  as  that  of  the 
engine  room,  from  which  they  would  be  protected  by  the  double  parti- 
tion. I  have  obtained  instances  where  coals  took  fire  in  a  factory,  on  two 
different  occasions,  by  being  heaped  for  a  length  of  time  against  a  heated 
wall,  of  which  the  temperature  could  be  supported  by  the  hand;  also  of 
coals  igniting  after  some  days  upon  stone  flags  covering  a  flue,  of  which 
the  temperature  was  not  known  to  rise  above  150^,  and  of  coals  shoving 
indications  of  taking  fire  by  being  thrown  in  bulk  over  a  steam  pipe. 
These  were  Lancashire  coals,  which  are  highly  sulphurous;  but  the 
same  accident  occurred  with  Wallsend  coals,  at  the  Chartered  East  Com- 
pany's works  in  London,  where  the  coals  were  twice  ignited  through  a 
two-feet  brick  wall,  of  which  the  temperature  was  believed  by  Mr.  &0II 
not  to  exceed  120^  or  140^ 

The  surface  of  deal  in  the  partition  opposed  to  the  boiler  would  pro- 
bably be  better  protected  from  fire  by  impregnating  the  wood  with  a 
saline  solution,  which  diminishes  combustibility,  such  as  the  zinc  sola- 
tion  of  Sir  W.  Burnett,  rather  than  by  coating  the  wood  on  the  ade  next 
the  boiler  with  sheet  iron.  Indeed,  this  use  of  iron  appears  to  introduce 
a  new  danger.  The  iron  being  a  good  conductor  of  heat,  the  wood 
below  is  heated  nearly  as  much  as  if  uncovered,  and  wood  in  contact 
with  iron  appears  to  be  brought  by  repeated  heating  to  an  extraordinary 
degree  of  combustibility,  and  to  become  peculiarly  liable  to  spontaneoos 
ignition. 

Mr.  Braidwood,  who  has  been  led  to  that  conclusion,  gave  an  instance 
of  wood  covered  by  sheet  iron  igniting  spontaneously  in  a  wadding  manu- 
factory. The  numerous  occasions,  also,  on  which  wood  and  paper  have 
been  ignited  by  Perkins'  heated  water  pipes,  equally  exemplify  the  dan- 
gerous consequences  which  may  arise  from  moderately  heated  iron  in 
long  contact  with  combustible  matter. 

The  most  obvious  precautions  for  guarding  against  the  ^ontaneons 
ignition  of  coal  stowed  in  ships'  bunkers,  appear  to  be  the  takuie  the  coal 
on  board  in  as  dry  a  condition  as  possible,  and  the  turning  it  over,  if 
there  is  room  for  doing  so,  as  soon  as  the  first  symptom  of  heating  is  pe^ 
ceived.  An  obnoxious  vapor  is  described  as  always  preceding  the  break- 
ing out  of  the  fire,  and  affords  warning  of  the  danger.  The  ignition  of 
Newcastle  coals  in  store  is  not  an  unfrequent  occurrence  at  the  London 
gas  works.  It  appears  always  to  begin  at  a  single  spot,  and  is  met  by 
cutting  down  upon  and  removing  at  once  the  heated  coals.  Long  iron 
rods  are  placed  upright  in  the  coal  heap,  which  can  be  pulled  out,  tod 
indicate  by  their  warmth  the  exact  situation  of  the  fire.  Steam  can  be  of 
little  avail  for  extinguishing  fire  among  coals  in  bulk;  and  water,  althongii 
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it  may  extbguish  the  fire  for  the  time,  is  too  apt  to  induce  a  recurrence 
of  the  evil. 

For  extinguishing  a  fire  occurring  in  berths  or  cabins  in  the  immediate 
▼icinity  of  the  boiler  and  engine  room,  steam  might  be  more  advantage- 
ously applied,  means  of  turning  on  the  steam  being  provided  upon  the 
upper  deck,  or  other  distant  place  of  safety.  Steam,  however,  can  only 
be  said  to  be  efficient  in  extinguishing  flame,  or  a  blaze  from  light  ob- 

Cets,  and  is  not  to  be  relied  upon  beyond  an  early  stage  of  a  fire. 
pon  a  mass  of  red-hot  cinders,  the  extinguishing  enect  of  steam  is  in- 
sensible. 

An  essential  condition  of  applying  steam  with  success  to  the  extinction 
of  a  fire  in  the  engine  room,  would  be  to  prevent  the  rapid  ingress  and 
circulation  of  air  at  the  same  time,  which  is  occasioned  by  the  draught  of 
the  fires.  This  could  only  be  done  completely  by  valving  the  chimnies; 
for  the  quantity  of  heated  air  passing  on  by  the  funnels  ^eatly  exceeds 
in  volume  the  steam  produced  by  the  boilers  in  the  same  time,  and  would 
rapidly  convey  away  the  steam  thrown  into  the  atmosphere  of  the  engine 
room,  and  prevent  any  possible  advantage  from  it. 

The  fire  in  the  Amazon  appeared  to  the  witnesses  to  take  its  rise  either 
in  the  small  oil  store  room  situated  over  the  boiler,  or  in  a  narrow  space 
of  from  three  to  eleven  inches  in  width,  between  a  bulkhead  and  the  side 
of  the  boiler,  immediately  under  the  same  store  room.  No  substance 
remarkable  for  spontaneous  ignition,  such  as  oiled  cotton  waste,  was  ac- 
tually observed  in  the  store  room  or  the  space  referred  to.  The  wood 
itself  of  the  bulkhead,  which  was  within  a  few  inches  of  the  boiler,  may 
have  been  highly  dried  and  sensibly  heated  by  its  proximity  to  the  latter, 
f)ut  is  not  likely  to  have  acquired  any  tendency  to  spontaneous  ignition; 
for  when  that  property  results  from  low  heating,  it  is  an  effect  of  time, 
requiring  weeks  or  months  to  develope  it.  The  same  observation  applies 
to  the  decks  in  contact  with  the  steam-chest  which  incased  the  base  of 
the  funnel. 

Nor  does  it  appear  probable  that  the  coals  in  the  coal-hold  of  the  ves- 
sel gave  occasion  to  the  fire  by  heating  of  themselves,  and  then  burning 
through  the  wooden  partition  of  the  oil  store  with  which  they  were  in 
contact* 

These  coals  were  from  Wales,  and  not  remarkable  for  this  property. 

Hiey  are  also  said  to  have  been  shipped  in  a  dry  and  dusty  state,  and 
not  damp,  a  month  or  two  previously. 

Their  ignition  would  also  have  been  preceded  by  the  strong  odor  before 
referred  to,  which  does  not  appear  to  have  been  remarked,  although  tlie 
coal-hold  communicated  directly  with  the  boiler  room. 

Oil  was  seen  to  drop  from  the  floor  of  the  store  room  upon  the  top  of 
the  boiler,  but  not  in  greater  quantity  than  might  be  accidentally  spilt  in 
drawing  the  oil  from  me  tank  for  the  use  of  the  engineers. 

A  parcel  of  twenty-five  newly  tarred  coal-sacks,  which  had  been 
dirown  upon  the  boiler,  also  obtained,  it  is  supposed,  some  of  the  same 
cnl.  This  oil  appears  to  be  the  matter  most  liable  to  the  possibility  of 
qxmtaneous  ignition,  which  was  noticed  near  the  spot  where  the  fire 
eommenced. 

But  the  sudden  and  powerful  burst  of  flame  from  the  store  room,  which 
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occurred  at  the  very  outset  of  the  conflagration,  suggests  strongly  the  in* 
tervention  of  a  volatile  combustible,  such  as  turpentine,  although  the  pre- 
sence of  a  tin  can  of  that  substance  in  tiie  store  room  appears  to  be  left 
uncertain.  It  was  stated  to  be  there  by  two  witnesses,  but  its  presence  is 
denied  by  a  third  witness.  I  find  upon  trial,  that  the  vapor  given  offby 
oil  of  turpentine  is  sufficiently  dense,  at  a  temperature  somewhat  below 
110%  to  make  air  explosive  upon  the  approach  of  a  light.  Any  escape  of 
turpentine  from  the  heated  store  room  would  therefore  endanger  a  spread 
of  flame,  by  the  vapor  communicating  with  the  lamps  burning  at  the  time 
in  the  boiler  room,  or  even  wuth  the  fire  of  the  furnaces. 

The  fire  appears  not  to  have  begun  in  the  tarred  sacks  lying  upon  the 
boiler^  although  from  their  position,  which  was  close  to  the  store  room, 
they  must  have  been  very  early  involved  in  the  conflagration,  and  contri- 
buted materially  to  its  intensity.  The  sacks  appear  to  have  been  charged 
each  with  about  two  pounds  of  tar,  thus  furnishing  together  fifty  pounds  ot 
that  substance,  in  a  condition  the  most  favorable  that  can  be  ima^ned  for 
rapid  combustion.  The  freshness  of  the  tar  and  its  high  temperature  would 
make  it  ignite  by  the  least  spark  of  flame,  although  not  prone  to  sponta- 
neous ignition.  The  burning  of  a  group  of  newly  tarred  cottages  in  Dept- 
ford,  which  came  under  the  notice  of  Mr.  Braidwood,  arose  from  theu' 
being  set  on  fire  by  lightning,  while  the  sun  was  shining  upon  them,  and 
the  tar  liquefied  by  the  heat. 

The  origin  of  the  fire  must  remain,  I  believe,  a  subject  of  speculation 
and  conjecture;  but  the  extreme  intensity  and  fearfully  rapid  spread  of  the 
combustion,  are  circumstances  of  scarcely  inferior  interest,  which  are  not 
involved  in  the  same  obscurity. 

The  timber  of  the  bulkheads  and  decks  near  the  engine  room  is  report- 
ed to  have  been  of  Dantzic  red  wood,  or  Riga  pine,  and  such  was  the 
character  of  a  portion  of  the  ..iinazorCs  timber  which  was  supplied  to  me 
for  chemical  examination.  The  wood  has  had  its  turpentine  drawn  od', 
and  differs  in  that  respect  from  pitch  pine.  The  Dantzic  red  wood  is,  in 
consequence,  less  combustible  than  pitch  pine,  but  more  porous  and 
spongy.  Oil-paint  is  absorbed,  and  dries  more  quickly  upon  this  porous 
w^ood  than  upon  oak  and  other  dense  woods.  AfVer  their  paint  is  well 
dried,  pine  and  other  woods  certainly  acquire  from  it  some  protection 
from  the  action  of  feeble  and  transient  flames,  which  might  kindle  the 
naked  wood.  But  the  effect  of  paint,  especially  of  fresh  paint,  appean  to 
be  quite  the  reverse,  when  the  wood  is  exposed  to  a  strong  sdthoiigh 
merely  passing  burst  of  flame.  The  paint  melts  and  emits  an  oily  vapor, 
which  nourishes  the  flame,  and  soon  fixes  it  upon  the  wood.  There  can 
be  no  doubt,  therefore,  that  the  timber  of  the  Amazon  was  in  a  more  in- 
flammable state  than  ship  timber  usually  is,  from  being  recently  painted, 
and  also  probably  from  its  newness  and  comparative  dryness. 

But  the  circumstance  which  appears  above  all  others  to  give  a  cbaia& 
ter  to  the  fire  in  the  Amazon  was  its  occurrence,  not  in  a  close  hold  or 
cabin,  but  in  a  compartment  of  the  vessel  where  a  vigorous  circulatioD  of 
air  is  maintained  by  the  action  of  the  boiler  fires  and  their  chiomies.  The 
air  of  the  engine  room  must  be  renewed  under  this  influence  every  fev 
minutes,  and  would  be  so  although  full  of  flames  rising  aboye  deck 
through  the  hatchways;  for  a  portion  of  these  flames  would  always  escape 
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by  the  funnels,  and  add  to  their  aspirating  power  instead  of  diminishing  it. 
The  combustion  of  bulkheads  or  decks  once  commenced  in  this  situation 
would  therefore  be  fanned  into  activity  and  powerfully  supported. 

The  destruction  of  the  floor  of  the  oil  store  room,  and  the  orertuming, 
in  consequence,  of  the  oil  tanks  and  combustibles  into  the  well  of  the 
boiler  room,  was  probably  the  crisis  of  the  fire.  A  mass  of  combustible 
vapor  would  speedily  be  generated,  and  shot  about  on  all  sides,  of  which 
the  kindling  power  upon  the  new  and  painted  timber  of  the  bulkheads 
and  decks  would  be  wholly  irresistible. 

The  burning  of  the  Amazon  impresses  most  emphatically  the  danger- 
ous and  uncontrollable  character  of  a  fire  arising  in  the  engine  or  boiler 
room,  where  the  combustion  is  animated  by  a  steady  and  powerful  circu- 
lation of  air,  and  the  danger  of  collecting  combustible  matter  together  in 
such  a  place.  The  removal  of  the  oil  stores  to  a  safer  locality  is,  fortu- 
tunately,  generally  practicable,  and  is  the  measure  best  calculated  to  pre- 
vent the  recurrence  of  any  similar  catastrophe. — Feb.  17,  1852. 


SiUsian  Iron.* 

From  notice  in  the  Times  of  the  Silesian  Exhibition  of  Arts  and  Manufactures. 

The  most  extensive  display  of  iron,  in  all  the  stages  of  its  roanu&cture, 
is  sent  from  the  numerous  forges  or  Hutten  of  Count  Renard,  who  alone 
occupies  a  large  portion  of  the  basement  of  the  building.  The  quality  of 
the  metal  produced  at  his  works  has  secured  it  a  local  reputation,  though 
other  establishments,  as  the  Laura  Works,  at  Beuthen,  produce  iron  in 
bar  and  the  larger  forms  in  greater  quantity.  The  Renard  Works  are 
unrivalled  in  the  finer  sorts,  and  of  hoop  iron,  nail-rods,  wire,  cast  iron 
for  cooking  vessels,  steel  in  many  varieties,  especially  forged  steel  of  the 
finest  quality,  there  is  a  most  abundant  supply.  Sheet  iron  is  exhibited 
firom  these  works  of  such  a  degree  of  tenuity  that  the  leaves  can  be  used 
for  paper.  A  bookbinder  of  Breslau  has  made  an  album  of  nothing  else, 
the  pages  of  which  turn  as  flexibly  as  the  finest  fabric  of  linen  rags.  As 
vet  BO  extensive  application  for  this  form  of  the  metal  has  been  found, 
out  the  manager  says  the  material  must  precede  the  use  for  it;  perhaps 
books  may  hereafter  be  printed  for  the  tropics  on  these  metallic  leaves, 
and  defy  the  destructive  power  of  ants  of  any  color  or  strength  of  forceps. 
We  have  onl  v  to  invent  a  white  ink,  and  the  thing  is  done.  Of  the  finest 
sort,  the  machinery  rolls  7040  square  feet  of  what  may  be  called  leaf  iron 
from  a  cwt.  of  metal.  In  point  of  price,  however,  the  Silesian  iron  cannot 
compete  with  English;  much  is  still  smelted  with  wood,  and  the  coal  and 
iron  districts  lie  at  great  distances  from  each,  so  that  much  capital  is  con- 
sumed by  the  conveyance  of  fuel  to  the  works. 

*  From  the  Loadon  Mechanics'  Magazine,  June,  1852. 
Vol.  XXIVv— Tbxbd  dsBiM.^No«  3.-»8sptxmb»,  1852.  18 
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Mxturesfor  Colored  Fires.   By  Prof.  Marchand."^ 

The  following  recipes  for  the  preparation  of  mixtures  for  colored  fires 
were  found  among  the  posthumous  papers  of  the  late  Profl  Marchand. 
The  materials  are  rubbed  to  a  fine  powder  separately,  and  then  mixed 
with  the  hand: — 


Bed. 
61  p.  c.  chlorate  of  potash. 
16  sulphur. 

23  carbonate  of  strontia. 

Purpfe-rerf. 
61  p.  c.  chlorate  of  potash. 
16  sulphur. 

23  chalk. 

Bose-red. 
61  p.  c.  chlorate  of  potash. 
16  sulphur. 

23  chloride  of  calcium. 

Orange^ed. 
52  p.  c.  chlorate  of  potash. 
14  sulphur. 

34  chalk. 

Yellow. 
61  p.  c.  chlorate  of  potash. 
16  sulphur. 

23  dry  soda. 

50  p.  c.  nitre. 
16  sulphur. 

20  soda. 

14  gunpowder. 

or, 
61  p.  c.  nitre. 
17^        sulphur. 
20  soda. 

1^        charcoal. 

tAght  Blue. 
61  p.  c.  chlorate  of  potash. 
16  sulphur. 

23  strongly-calcined  alum. 

uark  Blue. 
60  p.  c.  chlorate  of  potash. 
16  sulphur. 

12  carbonate  of  copper. 

12  alum. 

Dark  Violet. 
60  p.  c.  chlorate  of  potash. 
16  sulphur. 

12  caroonate  of  potash. 

12         alum. 


Pale  Violet. 
54  p.  c.  chlorate  of  potash. 

14  sulphur. 

16  carbonate  of  potash. 

16  alum. 

xjrreeii. 
73  p.  c.  chlorate  of  potash. 

17  sulphur. 

10  boracic  acid. 

Ught  Green. 
60  p.  c.  chlorate  of  potash. 
16  sulphur. 

24  carbonate  of  baryta. 

For  Theatrical  iLLUMiNAnoN. 

White. 
64  p.  c.  nitre. 

21  sulphur. 

15  gunpowder. 

or^ 
76  p.  c.  nitre. 

22  sulphur. 
2  charcoal. 

Bed. 
56  p.  c.  nitrate  of  strontian. 
24  sulphur. 

20  chlorate  of  potash. 

Green. 
60  p.  c.  nitrate  of  baiyta. 
22  sulphur. 

18  chlorate  of  potash. 

Pink. 
20  p.  c.  sulphur. 
32  nitre. 

27  chlorate  of  potash. 

20  chalk. 

1  charcoal. 

Blue. 

27  p.  c.  nitre. 

28  chlorate  of  potash. 
15         sulphur. 

15         sulphate  of  potarii. 
15         ammonio-solphste  of  cflf 
per. 


*FroiD  the  London  Chiemical  Gsiettv,  May,  18M. 
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The  dark  blue  is  rendered  still  darker  by  the  addition  of  some  sul- 
phate of  potash  and  ammonio-sulphate  of  copper. — Joum.  fur  Prakt. 
Cfiem.j  Iv.  p.  250. 


For  the  Jonrnal  of  the  Franklin  Institute. 

Steamboats  on  the  Western  Waters.    By  Samuel  H.  Gilman,  Esq. 

To  the  Committee  on  Publications. 

Gentlemen: — My  attention  has  recently  been  directed  to  an  article  in 
the  May  number  of  your  Journal^  **0n  the  Steamboats  of  the  Western  Wa- 
ters of  the  United  States,''  containing  statements,  as  manifestly  unjust  to 
the  character  of  the  enterprising  spirit  and  mechanical  skill  of  the  West, 
as  developed  in  its  steam  navigation,  as  the  writer  was  manifestly  unac- 
quainted with  the  past  and  present  history  of  steam  navigation  on  Lake 
Erie,  the  river  Mississippi,  and  its  tributaries. 

If  the  fact  that  a  peculiar  class  of  steam  vessels,  existing  in  one  section 
of  our  country,  having  failed  to  compete  successfully  with  another  class, 
entirely  different  in  their  construction,  and  existing  only  in  another  and 
distant  sectioDi  is  evidence  of  ^^a  spirit  of  prejudice  and  servile  imitation," 
hiving  produced  such  a  failure,  dien  the  engineers  of  the  Atlantic  cities 
are  the  prejudiced  and  servile  imitators,  as  Uie  history  of  steam  naviga- 
tion in  the  West  will  abundantly  show. 

During  a  lon^  period  after  steam  vessels  were  introduced  into  the  waters 
of  the  \Vestem  lakes  and  rivers,  low  pressure  engines  were  universally 
used,  with  a  few  trifling  exceptions;  and  in  1825,  there  was  but  one 
high  pressure  steamboat  on  Lake  Erie,  where  they  now  constitute  the 
majonty;  and  there  is  not  a  single  low  pressure  steamboat  now  on  the 
Mississippi,  or  its  tributaries,  wim  the  exception  of  three  tow  boats  below 
New  Orleans.  Most  of  the  improvements  that  have  been  from  time  to  time 
adopted  on  the  Hudson  and  other  Northern  rivers,  up  to  the  present  day, 
have  proved  failures  when  transferred  to  the  West;  steamboats  that  were 
among  the  most  successful  on  the  Hudson,  when  transferred  to  the  Mis- 
sissippi, were  complete  feilures,  in  competition  with  its  high  pressure  boats. 
The  experiment  has  often  been  made,  and  always  with  the  same  results; 
and  boats  built  in  New  York,  expressly  for  that  purpose,  were  equally 
unsuccessful;  and  a  multiplicity  of  ruinous  experiments  in  building  boats 
in  the  West  on  improved  plans,  successfully  adopted  elsewhere,  have  re- 
sulted in  the  present  high  pressure  steamboat  in  general  use  on  the  Western 
rivers. 

Such  are  the  existing  facts;  and  the  intelligent  observer,  who  is  conver- 
sant with  the  elements  which  compose  Western  steam  navigation,  will 
not  look  upon  the  present  high  pressure  steamboat  of  the  West,  as  a  pro- 
duct of  ignorance,  prejudice,  or  servile  imitation.  There  are  three  prin- 
cipal elements  which  have  combined  to  produce  the  present  Mississippi 
steamer,  and  render  it  far  superior,  in  its  own  waters,  to  the  more  staunch, 
elegant,  safe,  and  speedy  steamers  of  the  Hudson  river,  viz:  first,  the 
character  of  the  rivers;  second,  the  materials  of  which  boats  are  construct- 
ed; third,  the  traffic  which  supports  them. 

The  rivers,  especially  all  the  lower  ones,  flowing  through  a  delta  of  soft, 
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alluvial  deposit,  are  exceedingly  tortuous,  and  constantly  changing  their 
channels,  by  cutting  away  on  one  side,  and  leaving  sand  flats  and  bars 
on  the  other,  and  in  the  place  of  their  former  channels;  the  average  Te- 
locity of  the  current  was  found  to  be  (by  the  late  U,  S.  Coast  Survey, 
Doc.  20, 1st.  Session,  32d  Congress,)  five  miles  an  hour;  and  the  narrowest 
places  where  snags  most  frequently  are  encountered,  the  velocity  of  the 
current  is  seven  miles  an  hour.  During  the  best  part  of  the  business 
season,  the  rivers  are  filled  with  drift  wood,  composed  often  of  whole 
trees  of  the  largest  class,  with  all  their  roots  and  branches  attached;  im- 
mense Hat  boats,  rafts  of  logs  and  lumber,  and  floating  ice,  are  also  among 
the  obstructions;  it  frequently  occurs  that  a  boat,  in  the  tortuosity  of  its 
course  through  these  obstructions,  is  taken  by  the  current  and  swung  on 
to  n  sand  bar;  and  during  the  process  of  sparring  oflf,  the  water  becomes 
filled  with  sand,  which,  in  the  use  of  condensing  engines,  choked  the  air 
pump  and  condenser  to  such  an  extent  as  to  form  one  of  the  reasons  why 
they  were  abandoned.  The  entire  absence  of  wharves,  or  regular  landing 
places,  renders  it  necessary  to  keep  the  outer  wheel  in  motion,  to  hold  the 
boat  to  the  shore,  while  receiving  or  discharging  freight;  and  when  on  a 
downward  trip,  the  swift  current  obliges  the  boat  to  "round  to,"  in  land- 
ing, which  in  many  places  would  be  impossible  with  a  single  engine. 

Secondly,  the  best  materials  for  constructing  boats,  are  of  such  a  na- 
ture that  it  is  seldom  that  a  boat  is  run  more  than  four  seasons;  the  dr}'rot, 
and  frequent  grounding  at  low  water,  with  the  heavy  loads  carried,  break 
them  down;  hence,  the  unfinished  and  temporary  appearance  of  the  cabins, 
which  being  always  on  the  upper  deck,  are  palaces  in  size  and  comfort, 
but  without  the  elegant  and  durable  finish  of  northern  and  eastern  steam 
vessels. 

Thirdly,  the  traffic  that  supports  them,  is  almost  w^holly  of  a  merchan- 
dise character,  and  demands  a  largely  preponderating  capacity  for  freight; 
the  cabin  being  more  an  accommodation  to  travelers  than  a  source  of 
profit  to  the  owners.  The  shoal  w*ater  demanding  a  light  draft,  with  a 
heavy  freight,  the  flat  bottom  follows,  and  superior  models  for  speed  are 
prohibited,  with  the  exceptions  of  a  few  short  routes  between  large  cities, 
where  the  passenger  traffic  alone  has  been  found  remunerative,  and  where 
condensing  engines  might  be  used  successfully  during  high  water.  It  will 
therefore  readily  be  seen  that,  in  a  boat  depending  upon  a  merchandise 
traffic,  any  excessive  weight,  or  room  occupied  by  machinery,  is  a  con- 
stantly accumulating  loss,  unless  met  by  a  corresponding  gain  in  the 
saving  of  fuel,  from  which  is  to  be  deducted  the  difference  m  the  price  of 
condensing  and  non-condensing  engines.  The  following  examples,  al- 
though not  as  similar  in  some  respects  as  could  be  wishea,  will  s^owthe 
approximative  relative  sums  of  loss  and  gain,  in  the  use  of  condensiDg 
engines,  for  a  Mississippi  freight  boat: 

The  Magnolia,  described  in  McAlpine's  Report,  is  propelled  by  two 
slightly  inclined  engines,  mounted  upon  timbers,  and  which  wei^,  in- 
cluding the  wood  in  the  engines  and  wheels,  boilers,  and  water,  256,000 
pounds;  when  running  between  New  Orleans  and  Louisville,  she  makes 
two  trips  a  month,  or  sixteen  trips  in  eight  months,  the  usual  season  of 
high  water.  The  South  America^  on  the  Hudson,  has  one  beam  engipri 
of  about  the  same  power  as  the  two  of  the  Magnolia^  which  weighs,  ii- 


Steamboals  on  the  Western  Waters.  209 

eluding  timber  in  engines  and  wheels,  boilers  and  water,  356,000  pounds, 
or  100,000  pounds  more  than  the  Magnolia^s  two.  The  average  price  of 
freight  from  New  Orleans  to  Louisville,  being  40  els.  per  hundred  pounds, 
the  100,000  pounds  extra  weight  of  the  condensing  engine  will  be  a  loss  in 
sixteen  rouncl  trips  of  1000X-40=400-00X2=800-00Xl6=$12,800;  to 
which  is  to  be  added  $1500  per  annum  for  extra  cost  of  the  condensing 
engine ■■$14,300  loss  by  excessive  weight  of  condensing  engine  per 
annum;  the  average  cost  of  the  Magnolia  for  fuel  per  round  trip  is  $1500 
X  16=$24,000;  suppose  that  30  per  cent,  were  saved  by  the  use  of  the 
condensing  engine,  we  should  have,  at  the  close  of  the  season  of  sLvteen 
round  trips,  30  per  cent,  on  $24,000=$7200  saved,  and  $14,300  lost,  or 
a  nett  loss  of  $14,300 — 7200=$7100  by  the  use  of  the  condensing  engines. 
But  the  actual  loss  would  be  much  greater,  as  will  be  seen  by  an  inspection 
of  the  cost  for  fuel,  of  carrying  one  ton  one  mile  in  the  respective  boats, 
the  gain  of  speed  in  the  South  America  being  more  than  lost  by  the  loss 
in  fuel  and  freight  capacity. 

The  Magnolia  carries  1000  tons  of  freight  from  New  Orleans  to  Louis- 
ville in  six  days,  distance,  1465  miles,  against  a  five  mile  current;  144 
hours  X  5  —  720+1460  =  2180  miles  —  144  hours  =  15-13  miles  an 
hour,  average  time;  burning  70  cords  of  wood  every  twenty-four  hours, 
when  running  up  stream,  and  40  cords  when  running  down.  According 
to  BartoVs  Marine  Boilers^  the  Magnolia  is,  all  things  equally  compared, 
a  much  more  economical  boat  in  fuel  than  boats  using  condensing  en- 
gines generally  are.  I  know  this  is  a  startling  assertion,  yet  nevertheless 
true,  accordinj^  to  all  known  data;  but  why  it  is  so,  is  not  a  part  of  my 
intentions  to  discuss  in  this  paper. 

The  slightly  inclined  engines,  mounted  on  timbers,  are  adopted,  be- 
cause of  their  lightness,  cheapness,  and  compactness;  occupying  but  six 
feet  on  each  extreme  side  of  the  deck,  they  leave  the  cabin  entirely  un- 
broken, and  the  centre  of  the  deck  is  vacant  for  the  passage  or  stowage 
of  freight;  the  boilers  being  entirely  forward  of  the  engines;  the  valves 
are  worked  by  cams,  which  give  them  their  entire  movement,  either 
opening  or  closing  during  one-eighth  of  the  revolution  of  the  main  shaft. 
They  are  not  only  allowed  to  lift  high  enough  to  give  an  area  equal  to 
their  own,  but  they  are  forced  to  do  it;  and  they  are  larger  in  area  than 
the  "usual  English  or  our  o\^n  Eastern  practice."  The  rule  given  on 
page  85  of  the  Treatise  by  the  Artizan  Cltiby  3d  edition,  calls  for  an  area 
of  23,758  square  inches  for  a  cylinder  of  30  inches  diameter  by  10  feet 
stroke,  making  15  revolutions  per  minute,  with  a  boiler  pressure  of  125 
pounds  per  square  inch;  and  HaswelPs  5th  edition,  page  213,  calls  for 
an  area  of  44,750  for  the  same  size  engine,  number  of  revolutions,  and 
pressure.  The  Magnolia's  valves  have  an  area  of  56,745  square  inches, 
and  the  boats  described  by  McAlpine  have  an  area  of  steam  and  exhaust 
valve  generally,  if  not  universally,  larger  than  the  "usual  English  or 
Eastern  practice." 

The  great  difference  between  boiler  and  cylinder  pressure,  as  shown 
by  your  able  Collaborator,  does  not  exist  to  any  thing  like  the  extent 
that  he  has  shown.  There  may  be  contractions  in  the  steam  pipes  ta 
some  extent,  but  none  of  the  engines  from  which  he  dated  make  the 
number  of  revolutions  as  stated;  neither  do  they  carry  the  pressure  of 

18» 
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steam  in  the  boilers.  All  the  Pittsburg  packets  pass  my  window  every 
trip,  during  several  months  of  the  year,  and  I  frequently  note  their  num- 
ber of  revolutions  per  minute.  I  have  traveled  several  diousand  miles  on 
the  Magnolia,  and  made  frequent  observations  of  the  speed  of  her  en- 
gines, and  they  average  14  revolutions  when  going  up  stream,  and  but 
10  when  going  down;  and  their  usual  working  pressure  is  100  pounds 
per  square  inch  by  steam  gauge;  with  the  boat  light,  and  burning  pitch 
wood,  by  extraordinary  exertions  of  the  firemen,  15  revolutions  have 
been  made  per  minute,  with  140  pounds  per  square  inch  boiler  pressure. 
But  few  of  the  boats  have  steam  gauges;  they  state  the  pressure  to  which 
the  vzlve  is  loaded;  the  actual  working  pressure  being  a  mere  conjec- 
ture. 

The  ffreat  necessity  of  a  competent,  disinterested,  superintending  au- 
thority, m  the  management  of  the  propelling  power  of  our  boats,  eveiy 
traveler  on  our  rivers  fully  appreciates:  but  that  it  may  be  exercised 
through  the  medium  of  condensing  engines,  is  what  no  man  conversant 
with  the  existing  elements  can  look  for.  The  experience  of  from  twenty 
to  thirty-five  years,  of  some  engineers  and  companies,  with  high  pressure 
boats,  and  without  accident  to  their  boilers,  has  establi^ed  me  impres- 
sion, if  not  the  fact,  that  with  equal  restrictions  and  ability  in  maoa^ 
ment,  they  are  equally  as  safe  as  the  low  pressure  or  condensing  engine 
boats. 

Baton  Rouge y  Louisiana,  Jhtgust  2d,  1852. 

Remarks. — We  are  verj'  glad  to  hear  from  our  correspondent  in  de- 
fence of  the  Western  Boats;  the  subject  being  one  which  interests  every 
one  in  our  country,  and  the  number  of  explosions  and  other  fearful  acci- 
dents with  these  boats  appearing  to  be  largely  on  the  increase:  althourii  in 
view  of  the  late  most  deplorable  and  disgraceful  sacrifice  of  the  Henry 
Clay's  passengers  on  the  Hudson  river,  we  had  better  not  for  the  present 
call  the  Western  kettle,  black-face.  In  the  temporary  absence  from  the 
country,  of  the  gentleman  whose  remarks  have  called  forth  this  reply,  we 
will  not  take  issue  with  Mr.  Gilman,  in  matters  which  we  look  upon  as  of 
secondary  importance,  but  will  call  his  attention  to  the  point  of  Mr.  Merrick's 
remarks,  which  more  particularly  attracted  our  notice  when  the  aitide 
was  published.  It  is  in  reference  to  the  extraordinary  difierence  of  pres- 
sures between  the  boiler  and  cylinder.  Now  what  is  Mr.  M.'s  position? 
He  finds  in  the  report  of  Mr.  McAlpine,  certain  data  in  reference  to  the 
dimensions  of  the  boats  and  engines  of  the  Mississippi,  the  pressure  of 
steam  which  they  usually  carry,  their  consumption  of  Aieli  and  their  qieed. 
Let  us  observe  that  this  report  of  Mr.  McAlpine  is  not  a  mere  newspaper 
article,  by  one  connected  with  one  side  or  the  other,  nor  even  a  meie 
contribution  to  practical  science;  but  it  is  the  report  of  a  swora  Coa> 
missioner,  selected  from  the  whole  United  States  for  the  purpose,  to  the 
highest  judicial  tribunal  in  our  land,  and  intended  to  inform  and  adw 
that  Court  in  the  matter  of  a  suit  of  no  small  importance.  From  sock 
data,  then,  (which  it  would  seem,  ought  to  secure  confidence,  if  cooi- 
dence  can  be  given  to  any  statement,)  Mr.  Merrick  proceeded  inantfi* 
iier  which  is  perfectly  correct^  to  calculate  the  average  toorUy  piiuwir 
10  the  cylinders,  and  V\e  {vt\d&\\.  ^^x^^V]  c)\i%-\i<Q}&^(  ihis  enormont  htd 
which  the  boilers  ate  lec^uu^dL  Vo  >o^w,   'E^^w\55^^iwfik  ^bAmg^^a. 
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srsal  experience,  he  attributes  the  fiiults  to  a  supposed  erroneous  con- 
tion  of  valv#  and  steam  passages,  which  have  been  heretofore  so 
B  we  know  never  described  in  detail.  Mr.  Gilman  denies  the  data, 
the  inferences,  but  we  are  sure  that  he  will  see  the  necessity  of 
raulating  evidence  against  data  got  in  such  a  way.  The  indicator 
rily  applicable;  will  he  not  take  the  trouble  to  have  it  applied  on 
ral  of  the  boats  (those  named  in  McAlpine's  report  if  possible,)  and 
8  see  and  publish  the  cards.  That,  if  fairly  done,  will  settle  the 
tion. 

will  then  be  time  enough,  if  it  be  considered  important,  to  discuss 
tructure  and  arrangements  of  the  Western  boats;  out  we  now  freely 
ede  to  Mr.  G.  that  the  hi^h  [iressure  boat  appears  to  us  the  only  one 
icable  to  the  peculiar  navigation  of  the  Missisappi,  where  low  water, 
ig  currents,  and  inconceivably  muddy  waters,  render  the  condensing 
ae  entirely  inapplicable.  We  regret,  moreover,  the  language  which 
ars  to  have  given  offence;  it  was  probably  a  hasty  expression,  which 
ped  the  notice  of  our  correspondent,  as  it  did  ours,  or  it  would  not 
!  been  inserted,  for  epithets,  whether  true  or  false,  are  of  no  service 
discussion  of  this  kind. 
^e  shall  be  glad  to  hear  from  Mr.  Gilman  again  on  this  subject. 

Ed. 

Improved  Lucifer  Matches* 

essrs.  J.  and  E.  Sturge,  of  Birmingham,  are  now  manufacturing  on  a 
I  scale,  a  new  description  of  phosphorus  for  lucifer  matches,  (called 
rphous  phosphorus,)  which  possesses  the  following  advantages  over 
>ld:  1,  It  involves  much  less  risk  of  destruction  of  life  and  property 
re;  2,  It  is  more  suitable  for  matches  intended  for  warm  climates; 
:  is  not  poisonous  in  the  solid  form,  as  that  matches  made  with  it 
be  comparatively  harmless  if  sucked  or  chewed;  and,  4,  It  does  not 
off  any  noxious  vapor  at  ordinary  temperature. 
he  simplest  lucifer  match  consists  of  a  splinter  of  wood  dipped  into 
ed  phosphorus,  and  then  covered  with  ^m  or  glue.  More  frequently 
iphorus  IS  associated  with  chlorate  or  nitrate  of  potass,  and  with  sul- 
'or  sulphuret  of  antimony.  The  employment  of  such  materials  neces- 
j  renders  the  manu&cture  a  very  hazardous  one,  from  the  risk  of  fire, 
in  certain  of  the  Continental  states  the  preparation  of  lucifer  matches 
been  absolutely  prohibited.  Another  ana  quite  unexpected  hazard 
soon  found  to  attend  their  manufacture.  The  work  people  were 
:ked  by  a  very  painful  and  often  fatal  disease  of  the  jaw-bones,  which 
ime  carious,  occasioning  in  many  cases  death,  in  several  loss  of  the 
sr  or  under  jaw,  or  other  severe  mutilation  and  disfigurement,  and 
lys  much  suffering.  The  German  surgeons,  who  have  paid  great  atten* 
to  this  distressing  disease,  refer  it  to  the  absorption  of  the  vapor  of 
iphorus,  given  off  chiefly  during  the  drying  of  the  matches,  but  like- 
)  at  other  stages  of  the  manufacture.  Phosphorus,  also,  is  well  known 
3t  as  a  poison  when  swallowed  in  the  solid  form,  and  as  it  occurs  in 
condition  m  lucifer  matches,  fatal  accidents  have  more  than  once 
ined  finom  children  sacking  them. 
lie  red  or  amorphous  phosphorus  is  much  less  com\raa0cic^%  ^ifisoL  ^\&- 
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nary  phosphorus,  and  not  at  all  poisonous.  To  prepare  the  new  substance, 
ordinary  phosphorus  is  melted  in  a  peculiarly  constructetl  retort,  and  kept 
for  some  hours  at  a  temperature  of  about  500*^  Fahr.  A  very  singular 
change  is  the  result  of  this  heating,  during  which  the  phosphorus  com- 
bines with  caloric,  and  renders  it  latent,  but  does  not  otherwise  undergo 
any  chemical  alteration.  The  original  phosphorus  is  a  pale  yellow  or 
white  transparent  body,  so  combustible  that  it  must  be  kept  under  cold 
water,  and  when  brought  into  the  air  grows  luminous  even  at  the  freezing 
point,  and  enters  into  full  blaze  at  a  temperature  of  about  150*^  Fahr.  By 
the  prolonged  heating  it  becomes  a  soft  opaque  mass,  which  is  easily  pul- 
verised, and  then  forms  an  uncirstalline  powder  of  a  scarlet,  crimson, 
purple-brown,  or  brown-black  color,  so  incombustible  that  it  may  be  ex- 
posed in  summer  in  the  open  air,  and  handled  with  impunity;  nor  does 
it  grow  luminons  till  it  is  about  to  enter  into  full  combustion  at  the  tem- 
perature of  482°  Fahr.  It  is  further  so  harmless  to  living  creatures,  that 
more  than  a  hundred  grains  have  been  given  to  dogs  without  doing  them 
any  injury.  Although  in  its  free  state,  it  is  sparingly  combustible,  yet, 
when  it  is  mixed  with  the  ordinary  ingredients  of  lucifer  matches,  such 
as  sulphur  or  sulphuret  of  antimony  and  chlorate  of  potass,  it  kindles 
readily. 

«  

On  the  Composition  of  WootZy  or  Indian  Steel.     By  T.  H.  Henry,  Esq., 

F.  R.  S.* 

The  high  degree  of  estimation  in  which  wootz  has  been  held  in  this 
country  appears  to  rest  more  upon  the  supposition  that  the  celebrated 
scimitars  of  Damascus  were  made  from  this  variety  of  steel,  than  on  any 
results  obtained  with  it  here;  for  notwithstanding  the  late  Mr.  Stodart,  an 
eminent  authority,  was  of  opinion  that  wootz  was  superior  for  many  pur- 
poses to  any  steel  commonly  used  in  this  country,  the  attempts  to  bring 
it  into  use  have  not  been  successful,  owing,  it  is  said,  to  the  difficulty  of 
working  it. 

Under  these  circumstances,  it  appeared  to  me  desirable  to  ascertain 
as  accurately  as  possible  the  chemical  composition  of  this  steel,  with  the 
hope  of  throwing  some  light  upon  the  causes  of  its  peculiar  physical  pro- 
perties. 

An  examination  of  wootz  was  made  by  Dr.  Faraday  in  the  year  1819.t 
The  amount  of  carbon  was  not  determined  by  him;  the  only  substances 
eliminated  were  silica  and  alumina;  and  he  obtained  in  two  analyses 
0'0128  and  0*0693  per  cent,  of  aluminium. 

From  these  results  Messrs.  Faraday  and  Stodart  drew  the  concIusioD, 
that  the  peculiar  excellence  of  wootz  depended  diiefly  upon  the  small 
quantity  of  aluminium  combined  or  alloyed  with  the  steel,|  and  this 
opinion  appeared  to  be  strongly  supported  by  ingenious  synthetical  expe* 
riments. 

On  the  other  hand,  Karsten  could  only  detect  dubious  traces  oC  alomi- 
nium  in  wootz,  and  Elsner§  attributed  the  improvement  in  the  quality  of 
the  steel  produced  in  Messrs.  Faraday  and  Stodart's  experimentSi  not  to 
the  small  quantity  of  the  foreign  metals,  aluminium,  silver,  platinum,  ftc.| 

*  From  the  London^  Edinburgh,  and  Dublin  Philosophictl  Mtguinet  liilj«  189S. 
f  Quarteriy  Jooinal  oC  Qcieucfc,  io\.  "^  \keiaAlMdB 

§  /oomal  fiir  Pxtkt.  CliuiiiM»^<A»x:i.^\V^« 
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alloyed  with  them,  but  entirely  to  the  operation  of  remelting,  and  this 
seems  to  be  the  practical  conclusion  come  to  at  Sheffield  at 'the  present 
day.  The  fact,  however,  of  the  perfectly  damasked  surface  obtained  in 
the  alloys  of  Messrs.  Faraday  and  Stodart  so  closely  resembling  that  of 
wootz,  seems  to  militate  against  the  conclusions  of  Eisner. 

M.  Breant  attributes  the  damask  of  the  Eastern  blades  to  the  crystal- 
lization of  two  distinct  compounds  of  iron  and  carbon,  and  draws  a  dis- 
tinction between  the  oriental  damask  and  that  produced  by  alloys  of 
steel.  This  opinion  is  confirmed  by  the  experiments  of  M.  Anocoff,  a 
Russian  engineer,  published  in  the  Jinrmaire  du  Journal  des  Mines  de 
Russie,  a  few  years  back.  He  pretends  to  have  produced  blades  so 
nearly  emulating  those  of  Damascus,  as  to  allow  of  their  being  bent  at  a 
right  angle,  and  capable  of  dividing  a£lm  of  gauze  floating  in  the  atmos- 
phere.* 

I  obtained  from  my  friend,  Mr.  Trenham  Reeks,  of  the  Government 
School  of  Mines,  two  samples  of  wootz,  furnished  to  him  by  Mr.  Lewis 
Humbert,  of  the  military  department  of  the  India  House;  one  was  in  the 
form  of  a  cake,  such  as  would  be  produced  by  allowing  the  melted  steel 
to  cool  in  the  crucible;  the  other  was  forged  into  a  small  bar,  about  four 
inches  long  and  one  inch  square,  and  weighed  4760  grs.,  or  rather  more 
than  11  oz.  These  are  the  forms  in  which  it  is  imported  into  this  coun- 
try. I  preferred  operating  on  the  bar,  for  in  steel  in  this  form  small 
particles  of  slag  are  often  so  intimately  mixed  with  the  metal  as  to  defy 
separation;  and  it  is  possible,  as  all  the  alumina  found  by  Dr.  Faraday  in 
wootz  was  in  an  insoluble  form,  that  it  might  have  existed  as  silicate  of 
alumina. 

The  specific  gravity  of  this  specimen  was  7*727  at  62^  F.  The  com- 
position was: — 
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Carbon  uncombined, 
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Cotton  as  an  Element  of  Industry:  its  Confined  Supply;  and  its  Extending 
Consumption  by  Increasing  and  Improving  ^encies.   By  Mr.  Bazley.! 

The  lecture  consisted  of  two  parts,  the  first  of  which  treated  of  the 
progress  of  the  manufacture;  the  second,  of  the  sources  whence  the  raw 
material  is  supplied.  The  real  commencement  of  the  manufacture  in 
England  was  at  the  beginning  of  the  eighteenth  century,  at  which  period 
many  causes  had  conspired  to  render  the  country  fit  for  the  reception  of 
a  new  source  of  industr}*,  and  from  that  time  to  the  middle  of  the  century 
there  was  great  activity  in  the  domestic  manufacture  of  both  cotton  and 

*  A  ipoeiiiwn  of  hit  damMk  iteel  it  to  be  teen  in  the  Muteum  of  the  GoTenunent 
8diool  of  Minet  in  Jennyn  ttreet. 
f  From  the  London  Athenmnm,  April,  1853. 
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sheep's  wooL  The  weavers  of  those  days  had  frequently  to  wait  for  the 
hand-spun  yam  with  which  they  worked,  and  hence  many  ingenious  men 
began  to  direct  their  attention  to  the  construction  of  machinery  by  which 
the  supply  might  be  increased.  Thus,  Wjratt,  in  1730,  discovered  the 
principle  of  elongating  fibre  by  rollers,  and  was  followed  by  Hargieaves, 
Arkwright,  Kay,  Crompton,  and  others,  the  inventors  of  well  known 
machines.  The  moving  power  of  these  machines  had  hitherto  been  the 
animal  force  of  beasts  oi  burden,  or  wind  and  water;  but  these  could  not 
be  depended  on,  and  it  was  reserved  for  steam  to  supply  a  prime  mover 
of  greater  power  and  re^larity  than  could  be  obtained  from  them.  Great 
improvements  were  takmg  place  during  the  same  time  in  the  methods  of 
communication.  In  1720,  the  waters  of  the  Irwell  and  Mersey,  between 
Liverpool  and  Manchester,  had  been  rendered  navigable  and  useful,  in 
the  teeth  of  the  opposition  of  the  pack-horse  and  wagon  interest.  In  1758 
the  Duke  of  Bridgewater  engaged  Brindley,  the  greatest  Engineer  of  his 
day,  to  construct  a  canal  for  conveying  the  coal  of  the  Woruey  estate  to 
the  market  of  Manchester. 

The  lecturer  here  gave  an  interesting  sketch  of  the  labors  of  Brindlev, 
and  of  the  difficulties  which  had  been  overcome  by  the  canals,  and  sub- 
sequently by  the  railways  of  England.  He  paid  a  just  tribute  to  Lan- 
cashire, to  the  energy  of  which  the  first  successful  canal  and  railway  were 
both  owing.  So,  too,  when  gas  was  proposed  for  illuminating  purposes, 
a  Salford  cotton  spinner  was  the  first  to  test  its  advantages  on  a  large 
scale. 

Mr.  Bazley  next  called  attention  to  the  increase  in  the  consumption  of 
cotton  wool  m  this  country.  At  the  commencement  of  the  last  century 
it  was  little  more  than  1,000,000  pounds  weight  per  annum,  while  the 
work  people  employed  on  it  did  not  exceed  25,000;  but  at  the  close  of 
the  century  52,000,000  pounds  weight  per  annum  were  consumed,  and 
the  numbers  employed  were  125,000.  Few  articles  are  more  generally 
applied  in  manufacture  than  cotton.  Its  finest  qualities  are  wonced  into 
lace  and  muslin,  while  from  its  very  waste  excellent  letter  press  paper  is 
made.  A  very  extensive  trade  has  sprung  up  in  Bradfonl,  and  other 
places,  in  *^mixed  goods,"  and  ^^union  cloths,"  which  are  composed 
of  cotton  in  combination  with  worsted,  silk,  or  thread.  The  cotton  mana* 
facture  has  had  many  variations,  and  under  the  restrictive  policy  it  suf' 
fered  great  depressions,  but  since  the  alteration  in  the  fiscal  system  of  the 
country,  a  beneficial  change  has  taken  place,  and  the  race  is  now  free  to 
all.  During  the  past  year,  no  less  ftan  760,000,000  pounds  weight  of 
cotton  were  consumed  in  this  country,  passing  through  the  hands  of  no 
fewer  than  1,250,000  actual  workers,  or  including  uieir  families,  three 
millions  and  a  half  of  our  fellow  subjects,  an  eighth  of  the  popalatioD  of 
the  United  Kingdom,  while  the  exports  in  1851  amounted  to  30,000,OOOL 
sterling.  Some  idea  may  be  gained  of  the  beneficial  nature  of  thisindns* 
try  to  the  national  treasury,  from  the  fact  that  12,000,0001.  8teriiiig»  or 
one-fourth  of  the  whole  revenue,  is  contributed  in  taxes  by  tfacNiecD^^ 
in  it,  whilst  the  area  occupied  by  their  operatives  is  not  more  than  0D^ 
hundredth  part  of  the  surface  of  the  country.  In  treatmg  the  seoond  pirt 
of  his  subject,  Mr.  Bazley  drew  attention  to  the  singular  fact,  that  altbosgk 
the  British  Colonies  cotvlaiti  ^  ^gt«»X»  ciXsoX^lsad  suited  to  the  grovm 
of  cotton  than  is  to  be  fo>iniL  Mu*«t  »i  cJOaw  ^CTsraass^^^^^^a^ibiff^ 
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ply  derived  from  them  is  less  in  quantity  and  far  inferior  in  quality;  the 
supplies  in  1851  were,  from  foreign  countries,  1,569,800  bags;  from  the 
Colonies,  333,700  bags.  And  while  16,000,000/.  were  paid  for  the 
foreign  cotton,  only  2,000,000/.  were  realized  by  the  ColoniaL  Of  this 
large  amount  from  foreign  countries  the  ^eat  proportion  comes  from 
America;  and  individuals  are  now  living  who  recollect  the  arrival  of  the 
first  supplies  in  1787;  the  value  of  the  whole  crop  being  now  30,000,- 
000/.,  equal  to  that  of  the  wheat  crop  of  this  country.  Surely  this  is  a 
lesson  to  other  countries  possessing  equally  favorable  conditions!  The 
lecturer  then  glanced  at  the  capabilities  of  the  different  British  Colonies, 
for  producing  this  material.  The  West  Indian  Islands,  Port  Natal,  and 
our  other  African  possessions  were  said  to  be  capable  of  growing  cotton 
<fuite  as  well  as  me  United  States;  while  Au^ralia  would  produce  an  un- 
limited amount  equal  to  the  very  finest.  And  lastly,  there  was  the  e;reat 
colony  of  India,  where  this  plant  is  indigenous,  and  where  it  has  been 
known  for  3000  years.  The  evidence  of  Dr.  Royle,  the  Botanist  of  the 
East  India  Company,  that  India  can  yield  an  abundant  supply  of  good 
and  useful  cotton,  was  quoted  as  a  ground  for  the  presumption  that  ^eat 
blame  attaches  somewhere;  since  these  expectations  have  never  been 
realized  except  in  a  small  degree  at  Guzerat.  This  part  of  the  subject 
was  closed  by  the  remarkable  statement  that  a  piece  of  ground  of  the 
tale  of  Yorkshire  is  sufficient  to  produce  a  quantity  of  cotton  nearly  double 
the  annual  consumption  of  England.  It  is  not  to  be  supposed  that  this 
trade  is  on  the  decline.  One  iactoiy  inspector,  Mr.  Horner,  reports  that 
in  his  district  only,  81  mills  have  been  started  during  the  past  year,  em- 
loying  14,000  hands.  Mr.  Bazley  then  examined  minutely  the  proba- 
"ily  of  the  further  and  fiiture  progress  of  this  great  industry,  and  the 
means  to  be  adopted  to  insure  it:  but  into  this  it  will  be  impossible  to 
follow  him  in  a  brief  abstract  like  the  present.  He  concluded  by  an 
enumeration  of  the  objects  of  interest,  both  in  the  department  of  machinery 
and  of  fabrics  connected  with  the  cotton  manufacture,  at  the  Great  Exhi- 
bition; and  with  an  expression  of  gratitude  to  his  Royal  Highness  for 
having  become  the  champion  of  arts,  manufactures,  and  commerce,  and 
to  the  Society  of  Arts  for  its  share  in  promoting  the  success  of  the  Exhi- 
Wtion.— Proc.  flbc.  ^rts^  April  3,  1852. 
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*  A  *'fancy  piece'^  has  been  prepared  for  the  Prussian  Exhibition  by  the 
Renard  Worlcs;  it  is  a  vase  of  polished  coal,  as  solid  as  black  marble, 
bolding  a  large  bouquet  of  flowers  made  of  sheet  iron — leaves,  petals, 
and  stems,  all  perfectly  grac^ul  and  natural,  but  sable  as  night.  The 
effect  is  singular — the  complete  imitation  having  not  the  least  resem- 
Uance  to  nature,  unless  there  are  such  blossoms  on  the  banks  of  Acheron: 
ft  ]«  Flora  in  mourning. 

»  From  tke  London  Minkig  Journal,  No.  876. 
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Proceedings  of  the  Slated  Monthly  Meeting^  August  19,  1852. 

Frederick  Fraley,  Esq.,  President,  Pro.  Tern. 

Isaac  B.  Garrigues,  Recording  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Donations  were  received  from  Hon.  Alexander  Evans,  Hon.  John 
Robbins,  Jr.,  and  Hon.  Joseph  R.  Chandler,  Members  U.  S.  CoDgress; 
Ellwood  Morris,  Esq.,  Civ.  Eng.,  Hillsborough,  Ohio;  Dr.  Ranck,  Bur- 
lington, Iowa,  and  Owen  Evans,  Esq.,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute 
were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for  the 
month  of  July. 

The  Board  of  Managers  and  StandingCommittees  reported  their  minutes. 

New  candidates  for  membership  in  the  Institute  (13j  were  proposed,  and 
the  candidates  (2)  proposed  at  the  last  meeting  were  duly  elected. 

The  following  report  from  the  Committee  on  the  School  of  Design  \ras 
read,  and  the  resolutions  unanimously  adopted: 

The  Committee  on  the  School  of  Design  for  Women,  have  the  painful 
duty  to  announce  to  the  Institute  the  death  of  Mrs.  Anne  Hill,  the  Prin- 
cipal of  said  school.  She  left  the  City  a  few  weeks  ago  to  enjoy  a  shoit 
vacation  from  the  labors  of  the  school,  and  was  one  of  the  passengers  on 
board  the  steamboat  Henry  Clay  at  the  time  such  a  lamentable  destruction 
of  life  attended  the  conflagration  of  that  vessel.  Mrs.  Hill  was  one  of 
those  drowned  in  an  attempt  to  escape  from  the  boat,  and  there  seems 
reason  to  believe  that  she  fell  a  sacrifice  to  her  efforts  to  save  a  drowning 
child.  She  had  endeared  herself  to  the  committee,  to  the  pupils  in  tte 
school,  and  to  all  its  contributors  and  patrons.  Of  the  uniform  devotion 
and  energy  which  she  manifested  in  the  welfare  and  success  of  the  school 
by  her  complete  adaptions,  personal,  moral,  and  professional,  for  its 
management,  and  by  those  ready  and  practical  talents,  which  so  remaris- 
ably  contributed  to  its  usefulness,  and  to  the  enjoyment  of  the  puUic 
confidence.  By  this  sudden  and  afflictive  dispensation  of  Providencei 
the  school  has  been  bereaved  of  a  head  which  it  will  be  difficult,  if  sot 
impossible,  to  replace.  Her  children  and  family  have  lost  a  kind,  fiiitb- 
ful,  and  religious  mother  and  relative,  and  the  community  has  been  d^ 
prived  of  one  whose  career  of  usefulness  in  a  new  and  philantiiropic 
effort,  was  full  of  the  promise  of  rich  and  abundant  good.  Sincerely  cob* 
doling  with  all  of  those  who  have  thus  lost  one  endeared  to  them  by  tke 
possession  of  such  gifts,  the  Committee  ofier  the  following  resolationc 

Besoltedy  That  the  sympathy  and  condolence  of  the  bstitute  be,  nd 
the  same  are,  hereby  tendered  to  the  faAiily  of  Mrs.  Anne  ICQ,  to  btf 
late  pupils,  and  to  her  friends,  in  the  great  and  irreparable  beretvemait 
which  they  have  suffered  by  her  death. 

Resolved^  That  a  copy  of  this  report  and  the  foregoing  re«olatioii|k 
transmitted  to  the  family  of  Mrs.  Hill,  by  the  President  of  the  Institatey 
and  that  the  same  be  entered  at  large  upon  the  minutes,  as  an  hmnhk 
tribute  of  oit  ^stima\iou  olYi^x  'q;^i^^m\>afei>^<es8« 
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^  Report  of  the  Engineer  in  Chief  of  the  JVavyj  on  the  Comparative  Value 

of  Anthracite  and  Bituminous  Coals. 

Office  of  Engineer  in  Chief,  U.  S.  N.,  1 

February  24,  1852.        / 

Commodore  Joseph  Smith,  Chief  of  Bureau  of  Yards  and  Docks. 

Sir  : — ^In  compliance  with  your  instructions,  made  in  conformity  to  the 
orders  of  the  Navy  Department  in  June  last,  to  test  the  comparative  value 
of  Anthracite  and  Bituminous  Coals  for  the  purpose  of  generating  steam, 
I  have  the  honor  to  report: 

That  on  the  completion  of  the  pumping  engine  of  the  dry  dock  of  the 
New  York  Navy  Yard,  I  caused  experiments  to  be  made  with  Bituminous 
MDumberland)  and  Anthracite  (white  ash)  Coals;  and  also  on  the  comple- 
tion of  the  United  States  steamer  Fultony  in  January  last,  I  made  a  series 
of  experiments  with  the  same  varieties  of  coals;  the  condensed  results  of 
all  which  are  herein  ^ven.  In  addition,  I  would  also  state,  that  the 
United  States  steamer  jPuUon  has  been  on  constant  duty  several  days  since 
the  experiments  were  made,  burning  constantly  White  Ash  Anthracite. 

From  a  letter  from  her  Chief  Engineer,  H.  Hunt,  Esq.,  detailing  her 
peiformance  for  the  first  four  days,  I  extract  the  following:  ^^The  engine 
worked  as  well  as  any  I  ever  saw,  but  the  boilers  exceeded  my  calcula- 
tions; with  clean  fires  very  easily  keeping  forty  pounds,  cutting  off  at  half 
gtroke  withoiU  blowers.  I  will  here  predict  that  she  (die  Fulton)  will  do 
more  service  at  less  expense^  than  any  steamer  government  will  have  in 
fire  years.  Whilst  she  was  out  on  the  first  four  days  I  was  in  her,  we 
treie  frequently  shi^  off  or  cutting  off  to  run  slow,  and  turning  around, 
nmning  from  one  vessel  to  another,  so  no  calculations  could  be  made  of 
her  speed  or  slip  of  wheel.  The  furnace  doors  were  open  full  half  the 
fine,  to  keep  steam  cfoicn,  so  much  more  fuel  was  used  t]idXiTi^c^%sdx>|\\^N^ 
tiie  nature  of  our  service  was  such,  that  it  could  iio\\^^  ^'^o\^^^?'^ 
lr«fc  XZrF.»2>ur«r  fijniiM.— No.  4.^-Ogtobir,  W5«.  '^^ 
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In  consequence  of  the  ill  health  of  the  Chief  Engineer,  he  was  not  able 
to  return  in  her  second  trip;  the  results  of  her  consumption  of  coal  on  that 
occasion,  are  therefore  extracted  from  a  letter  written  by  the  assistant 
engineer,  S.  McElroy,  showing  the  following:  ^^Runnmg  time  with 
White  Ash  Anthracite,  January  2b  to  28,  seventy-one  houi^.  Total  coal 
used,  69,480  pounds,  average  992-6  pounds  per  hour."  The  above 
extracts  are  made,  not  because  they  are  the  most  favorable  which  occur 
in  the  log,  but  as  they  show  the  action  of  the  engine  and  boilers  for 
several  consecutive  hours.  Nothing  can  be  smoother  than  the  motion  of 
the  engine  under  ordinary  running  circumstances;  and  in  relation  to  the 
generative  power  of  the  boilers,  it  is  more  difficult  to  keep  steam  dcwn 
than  up. 

It  is  unnecessary  to  use  the  blowers  for  ordinary  work,  as  the  natural 
draft  proves  abundantly  sufficient  for  twenty  to  twenty-five  pounds  of 
steam,  with  sixteen  to  eighteen  turns;  although  they  are  undoubtedly  of 
great  value  in  cases  of  emergencv,  and  necessary  to  the  prompt  and  proper 
management  of  the  fire  room,  with  Anthracite  Coal.  The  FuUon  will  have 
no  difficulty  whatever  in  making  twelve  knots  in  ordinary  sea  weather  as 
long  as  the  bunkers  hold  out. 

A  more  extended  series  of  experiments  would  undoubtedly  be  more 
favorable  to  the  anthracite,  owing  to  the  fact  that  small  quantities  were  put 
in  the  furnaces  and  almost  entirely  consumed  while  the  engine  w*as  work- 
ing; it  being  well  known  that  a  small  body  of  bituminous  coal  will  bum 
loru^er  than  the  same  amount  of  anthracite  spread  thinly  over  the  grates. 

The  cost  of  the  two  kinds  of  coals  used  in  the  experiments  were  as  fol- 
lows, at  the  New  York  Navy  Yard:  anthracite  $3-90  per  ton,  bituminous 
§5-65  per  ton. 

I  have  made  no  comparison  of  the  relative  costs  of  the  two  kinds  of 
coal,  as  it  may  vary  according  to  different  localities  and  periods  of  deli- 
very, and  cannot  therefore  be  considered  a  fixed  element;  but  have  con- 
fined the  results  entirely  to  their 'generating  powers,  deduced  from  the 
following  experiments : 

1.  Experiments  with  Bituminous  Coalj  made  with  the  Boilers  of  the  U.  S. 
Steamer  Fulton ,  at  the  JVew  York  JSTavy  Yardy  January ^  1852. 

The  temperature  of  the  water  in  the  boilers  bein^  at  38°  F.,  and  the 
temperature  of  the  boiler  room  18^,  the  fires  were  lighted  at  ten  hours 
thirty  minutes,  A.  M. 

At  eleven  hours  forty  minutes,  A.  M.,  the  temperature  of  the  water 
was  212°  F.,  and  steam  began  to  be  generated  at  the  atmospheric  pres- 
sure. Time  raising  steam,  seventy  minutes.  The  temperature  of  the 
boiler  room  had  now  increased  from  18^  to  32^  F.  At  eleven  houzs 
fifty-four  minutes,  A.  M.,  the  steam  pressure  in  the  boilers  vns  tUitjr 
pounds  per  square  inch  above  the  atmosphere.  Time  of  obtaining  thirtj 
pounds  of  steam,  one  hour  and  twenty-four  minutes,  from  a  temperatnie 
of  32^  F.  Up  to  this  time  there  had  been  fed  into  the  furnaces  one 
thousand  pounds  of  dry  pine  wood,  equal  to  five  hundred  pounds  of  colli 
and  two  thousand  eight  hundred  and  twenty-six  pounds  of  (Cumberb&d) 
bituminous  coal.  To\aV,  \\^xt^  >3iiQi>iaaAd  three  hundred  and  tweBt]p-a 
pounds.  ^ 

The  en^e  was  now  ael  m  o^t*x^tk\ft  ^wi. ^^  tS^  "^^ 
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above  amount  of  coal  would  generate,  no  more  being  fed  to  the  fur- 
*8.  In  fifly*three  minutes  the  steam  pressure  was  reduced  from  forty 
nds  to  five  pounds,  and  the  number  of  double  strokes  of  piston  made 
1  forty-one  to  seven,  when  the  engine  was  stopped.  During  the  time 
engine  was  in  operation,  the  steam  was  cut  oS'at  half  stroke. 
lie  engine  consisted  of  one  cylinder,  fifty  inches  diameter,  and  ten 
four  inches  stroke.  The  space  between  cut-ofT  valve  and  piston,  in- 
iing  clearance,  to  be  filled  with  steam  per  stroke,  is  3*094  cubic  feet. 
i  calculation  of  the  amount  of  water  evaporated  is  made  from  the  quan- 
s  of  steam  measured  out  by  the  cyhnder,  divided  by  the  relative 
ks  of  steam  of  the  experimental  pressures  and  the  water  from  which  it 
enerated. 

?he  initial  pressure  of  the  steam  in  the  cylinder  is  taken  at  one  pound 
than  in  the  boilers.  The  space  displacement  of  piston  filled  with  steam, 
stroke,  is  70*448  cubic  feet,  to  which  must  be  added  the  above  3*094 
ic  feet,  makinc]^  a  total  of  73*542  cubic  feet. 


Mean  pressure  above  at- 
mosphere, per  square 
inch  in  cylinder. 


Time. 


XIVUTI8. 

6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
2 


rouxDs. 
32i 
25 
22i 

19^ 
16^ 
14 

Hi 
9 

H 
4i 


Number  of  double  strokes 
of  piston  made. 


41 
34 
32 
34 
31 
30 
26 
23 
21 
12 
7 


Cubic  feet  of  water 
evaporated. 


10-326 
7-311 
6-4S3 
6-879 
6-352 
4-796 
3-797 
3-075 
2-631 
1*393 
0*868 


61-911 


Leaking  the  weight  of  a  cubic  foot  of  sea  water  at  64*3  pounds,  the 
J  weight  evaporated  is  (51-91  lX64-3)=3337*877  pounds.  The  boil- 
of  the  FulUm  contained  82,000  pounds  of  water  at  the  initial  tempe- 
ire  of  32°  F.,  which  was  raised  to  212°  F.,  and  3337-877  pounds  of 
vaporated  by  3326  pounds  of  coal. 

fow  it  requires  five  times  and  a  half  as  much  caloric  to  evaporate  a 
en  bulk  of  water  from  a  temperature  of  212°  F.,  as  to  raise  it  to  that 
iperature  from  32°  F.  The  quantity  of  fuel,  therefore,  expended  in 
mg  the  water  from  the  initial  temperature  to  that  of  212°  F.,  compared 
hat  expended  in  evaporating  the  3337*877  pounds  from  that  tempe- 
ire,  will  be  as  (82,000x180°)  =  14,760,000  to  (3337*877x990°)= 
04,498-23,  or  as  4*4666  to  1-000;  consequently,  ,^|||ff  =744*6 
tods  of  coal  were  consumed  in  evaporating  3337*877  pounds  of  sea 
)er,  or  4*483 -pounds  of  water  per  pound  of  coal.  It  was  intended  to 
e  made,  on  the  following  day,  an  experiment,  under  precisely  the 
le  circumstances  as  above,  with  anthracite;  but  it  was  found  impossl- 
fiom  the  presence  of  ice  to  work  the  engine;  the  experiment  was  there- 
t  only  made  so  far  as  regards  the  time  of  getting  \x^  ^/evoi)  ^'V^i^^ 
[jivm^  results f  viz: 
he  mes  were  lighted  with  the  same  quantily  and  kind  o1  ^oo^^  ^sx^ 
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the  same  quaniiiy  of  coal  that  had  been  used  the  day  previous.  At  seven 
hours  and  twenty  minutes,  A.  M.,  the  temperature  of  the  water  in  the 
boiler  being  38°  F.,  and  that  of  the  boiler  room  32°  F.,  with  the  natural 
draft,  the  temperature  of  the  water  at  eight  hours  and  five  minutes  was 
212^,  (steam,)  and  the  boiler  room  43°  F.  Time  to  generate  steam  forty- 
live  minutes.  At  eight  hours  and  twenty  minutes,  the  steam  pressure  in 
tiie  boiler  was  thirty  pounds  per  square  inch.  Time  of  obtaining  thirty 
})ounds  of  steam  from  water  at  38°  F.  was  one  hour. 

With  the  bituminous  coal,  it  will  be  seen  that  it  required  seventy 
minutes  to  obtain  steam  from  water  at  the  temperature  of  32°  F.,  while 
it  only  required  forty-five  minutes  with  the  anthracite;  being  a  difference 
oT  time  in  this  respect  of  about  thirty-six  percent,  of  the  bituminous  time. 

Tiie  data  for  a  comparison  of  the  evaporative  values  of  the  coals  was 
obtained  by  another  experiment,  as  follows: 

2.  Experiments  toith  White  Ash  Anthracite^  made  with  the  Boilers  of  the 
V,  S,  Steamer  Fulton  j  in  Jfew  York  Bay^  January  1,  1852. 

This  experiment  was  made  with  the  steamer  under  way,  while  steaming 
with  steady  pressure  of  steam  and  revolutions  of  the  wheel,  as  follows: 

Steam  pressure  [initial)  in  cylinder  per  square  inch  above  the  atmos- 
phere, twenty-five  pounds;  double  strokes  of  piston  per  minute,  twenty-one 
and  one-third;  cutting  off  at  from  commencement  of  stroke,  three-eighlhs; 
ronsumption  of  coal  per  hour,  1800  pounds. 

From  the  above  data,  there  was  filled  per  stroke  52*837  cubic  feet  of 
the  space  displacement  of  the  piston,  to  w-hich  add  3*094  cubic  feet  of 
space  comprised  between  cut-off*  valve  and  piston,  making  a  total  of 
55-931  cubic  feet  of  steam  of  twenty-five  pounds  pressure,  which  would  be 
per  minute  55-931  x42§=2386- 39  cubic  feet,  and  pei;  hour  143,183-40 
rubic  feet.  Dividing  this  last  number  by  the  relative  bulks  of  steam  of 
the  pressure  generated,  and  the  water  from  which  it  was  generated,  we 
obtain  i  ^  3^^8^3-4  o  ^209-332  cubic  feet  of  sea  water,  which  at  64-3  pounds 
per  cubic  foot,  amounts  to  13,460-047  pounds,  evaporated  by  1800 
pounds  of  coal,  or  7-478  pounds  of  sea  water  per  pound  of  coal. 

3.  Experiment  with  White  Ash  Anthracite  Coal,  made  with  the  Boilei's  of 
the  Pumjnng  Engine  at  the  United  States  Dry  Docky  JSTew  York  J^^avy 
Yard, 

A  comparative  experiment  was  made  with  the  boilers  of  the  pumping 
f^npjine  at  the  New  York  Navy  Yard,  in  October,  1851,  on  the  compara- 
tive advantages  of  anthracite  and  bituminous  coals.  All  the  conditions 
were  as  nearly  alike  as  practicable.  With  the  anthracite  coal  a  combus- 
tion of  980  pounds  per  hour,  evaporated  a  sufficient  quantity  of  water  to 
supply  the  engine  with  steam  of  twelve  pounds  pressure  above  the  atmos- 
phere, per  square  inch,  for  4*25  double  strokes  of  piston  per  hour,  the 
steam  pressures  being  alike  in  both  cases;  the  economical  values  of  the 
<*oals  will  be  represented  by  the  number  of  double  strokes  of  piston 
made,  divided  by  the  quantity  of  fuel  per  given  unit  of  time;  or  will  be 
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anthracite-g- ==0-4337:  bituminous— ^=0-2673,  or  the  anthracite  is  bet- 

ter  than  the  bituminous \ti  W  ^io^o\<\o\i  ol  ^.^^^^V^ia ^  1-006. 
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It  is  proper  to  remark,  that  these  boilers  were  expressly  designed  for 


burning  bituminous  coal. 


Comparison. 


The  coals  used  in  these  experiments  were  the  kinds  furnished  by  the 
agents  of  the  government  for  the  use  of  the  United  States  Navy  Yard  and 
steamers,  and  was  taken  indiscriminately  from  the  piles  in  the  yard,  with- 
out assorting. 

The  bituminous  was  from  the  "Cumberland"  mines;  the  anthracite  was 
the  kind  known  as  '* White  Ash  Schuylkill." 

From  the  preceding  data,  it  appears  that  in  regard  to  the  rapidity  of 
"getting  up"  steam,  the  anthracite  exceeds  the  bituminous  thirty-six  per 
cent. 

That  in  economical  evaporation  perunitof  fuel,  the  anthracite  exceeds 
the  bituminous  in  the  proportion  of  7*478  to  4-483,  or  66*8  percent. 

It  will  also  be  perceived,  that  the  result  of  the  third  experiment  on  the 
boilers  of  the  pumping  engine  at  the  New  York  Dry  Dock,  which  expe- 
riment was  entirely  dilTerently  made,  and  calculated  from  the  first  and 
second  experiments,  gave  an  economical  superiority  to  the  anthracite 
over  the  bituminous  of  62*3  per  cent.;  a  remarkably  close  approximation 
to  the  result  obtained  by  the  experiments  on  the  FuUon^s  boilers,  (66*8 
per  cent.,)  particularly  when  it  is  stated  that  the  boilers  and  grates  of  the 
pumping  engine  were  made  with  a  view  to  burning  bituminous  coal, 
ivhich  has  been  used  since  their  completion;  while  those  of  the  Fulton 
were  constructed  for  the  use  of  anthracite.  The  general  characters  of  the 
boilers  were  similar,  both  having  return  drop  flues. 

Thus  it  will  be  seen,  from  the  experiments,  that,  without  allowing  for 
the  difference  of  weight  of  coal  that  can  be  stowed  in  the  same  bulk,  the 
engine  using  anthracite  could  steam  about  two-thirds  longer  than  with 
bituminous. 

These  are  important  considerations  in  favor  of  anthradie  coal  for  the 
Qses  of  the  Navy;  without  taking  into  account  the  additional  amount  of 
anthracite  more  than  bituminous  that  can  be  placed  on  board  a  vessel  in 
the  same  bunkers,  or  the  advantages  of  being  free  from  smoke^  which  in 
a  ti;ar-steamer  may  at  times  be  of  the  utmost  importance  in  concealing  the 
movements  of  the  vessel,  and  also  the  almost,  if  not  altogether,  entire  free- 
dom from  spontaneous  combustion. 

The  results  of  the  experiments  made  last  spring  on  the  United  States 
steamer  Vixen  were  so  favorable,  that  I  recommended  to  the  Bureau  of 
Construction,  &c.,  the  use  of  anthracite  for  all  naval  steamers  at  that  time 
having,  or  to  be  thereafter  fitted  with  iron  boilers;  particularly  the  steamers 
Fulton,  Princeton,  and  Jilleghany^  the  boilers  for  all  of  which  were  de- 
simied  with  a  special  view  to  the  use  oi  anthracite,  and  with  the  approval 
of  that  Bureau. 

The  Fulton^s  bunkers  are  now  filled  with  anthracite,  and  the  consump- 
tions referred  to  in  the  engineer's  report  on  that  steamer  show,  during  the 
short  time  she  has  been  at  sea,  that  the  anticipated  economy  has  been  fully 
realized. 

In  view  of  the  results  contained  in  this  report,  1  'wo\]\A  x^^^tNM^^  t^- 
commend  to  the  Bureau  of  Yards  and  Docks,  \\ie  u^  o?  wi<iiT^^\\ft\^i'^'^ 
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several  Navy  Yards,  and  especially  for  the  engine  of  ihe  Dry  Dock  at  the 
New  York  Navy  Yard. 

In  conclusion,  I  desire  the  approval  of  llie  Bureau  to  make  such  inresti- 
gallons  as  my  duty  will  permit,  with  regard  to  the  experience  of  the  dura- 
bility of  copper  boilers,  when  used  with  bituminous  or  anthracite  coal; 
\vhich  can  be  done  without  any  specific  expenditure. 

The  inquiry  may  prove  highly  important  to  the  Navy  Department,  as 
the  use  of  anthracite  under  copper  boilers  has  been  heretofore  gen- 
erally considered  as  more  injurious  than  bhuminous  coal,  and  is  const- 
tjuently  not  used  by  government  in  vessels  having  copper  boilers. 

Respectfully  submitted  by  your  obedient  servant, 

CHAS.  B.  STUART,  Eng,  in  Ch.,  U.  S.  X 

Letter  of  the  Efigineer  in  Chipfofthe  JVavy^  in  relation  to  Coals,  addresseii 
to  the  Chainnan  of  the  Committee  on  JVaval  .Off airs. 

OrricE  Kngineeu  in  Chief,  U.  S.  N.,  \ 

May  27,  1852.      ) 

Sir: — The  Senate,  by  resolution,  having  called  for  my  reports  to  the 
Navy  Department,  giving  the  results  of  several  experiments  to  test  the 
relative  value  of  anthracite  and  bituminous  coals  for  generating  steam,  aod 
referred  the  same  to  the  Committee  on  Naval  Affairs,  I  have  thought  that 
•  lie  results  obtained  from  additional  tests  and  experiments,  made  intliis 
rountry  and  England,  would  be  of  service  to  the  committee,  and  trust 
tliat  the  importance  of  the  subject,  both  to  the  interests  of  the  govemmenl 
and  of  individuals,  will  be  considered  a  suflScient  apolog)',  if  any  be 
needed,  for  the  liberty  I  have  taken  in  addressing  you  this  communicaiion. 

It  should  be  remembered  that  what  is  required  to  be  known  on  this 
subject,  is  neither  the  absolute  nor  relative  evaporation  by  coals  under 
conditions  that  never  occur  in  practice,  (as  too  many  experiments  are 
conducted,)  but  the  facts  to  be  determined  are,  the  results  M-hich  can  be 
obtained  from  them  under  the  ordinary  circumstances  in  which  they  are 
used  in  marine  boilers. 

With  this  view  I  have  prepared  the  following  tabular  statement,  show- 
ing the  actual  evaporation  of  water  effected  by  bituminous  and  anthracite 
coals  in  the  boilers  of  several  naval  steamers,  and  in  those  of  some  trans- 
atlantic and  river  steamers  plying  to  and  from  New  York  the  past  fev 
years. 

This  table,  therefore,  from  being  prepared  with  care  from  the  steam 
logs  of  the  different  vessels,  (those  of  the  navy  being  on  file  in  this  office,) 
is  of  ^reat  value;  more  so,  undoubtedly,  than  if  tlie  results  had  been  ob- 
tained from  a  series  of  special  experiments  made  under  circumstances  not 
normal  to  the  practice,  which  results,  therefore,  must  be  extensively  modi- 
lieil  before  they  could  be  received  for  practical  guides. 

The  table  includes  all  the  cases  I  have  been  able  to  obtain  at  this  time, 
Avhere  the  data  were  unexceptionable;  it  extends  in  most  instances  over 
a  course  of  several  years  steaming,  and  the  average  evaporation  thus  ob- 
tained, altliough  not  equal  sometimes  to  the  maximum  of  special  eiperi* 
menis^  is,  in  my  judgment^  more  entitled  to  confidence  than  any  surie 
ej^perijoent  made  V\\h  gteaV^t  m<\^\\^^^\vs^^^^^^^  small  a  sue 

£or  trustworthy  results.  ^    ^         r  -«»  ^^   ^  ^        ^ 

0[  the  latter  chaTacUT,l^\io>A(ii^xxVv\i^^t&^-^^taBMi^^ 
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e  under  the  directions  of  the  Nary  Department,  in  1843,  in  the  Re- 
of  which  he  stales  that  "on  each  sample  of  coal  were  made  from  one 
s  trials,  according  to  the  quantity  furnished.  The  coal  consumed  in 
trial  never  exceeded  1567  pounds — this  beiug  the  greatest  quantity 
■h  the  apparatus  could  receive  in  the  period  allotted  to  each  experi- 
t,  including  the  time  required  for  cleaning  out  the  residue,  making 
necessary  adjustments,  and  preparing  for  a  new  trial.  The  total 
jhtof  coal  consumed  in  the  trialsof  evaporative  power  has  been  nearly 
'-two  and  a  half  tons;  and  the  weight  used,  on  an  average,  nine 
Ired  pounds  per  trial" — being  less,  it  will  be  seen,  than  half  a  ton  per 
or  not  three  tons  for  the  greatest  number  of  trials  made  with  any 
Icind  of  coal,  not  equal  to  a  two  hours'  consumption  of  an  ordinary 
iteamer. 

Iiese  experiments  were  not  only  very  limited  in  their  extent,  but  were 
e  with  a  boiler  entirely  different  in  ils  construction  from  those  in  natal 
ea  steamers,  and  not  at  all  adapted  for  that  service,and  cannot  therefore 
ompared  in  value  to  the  following  practical  tests,  deduced  from  the 
umptions  of  hundreds  of  tons  of  coals  on  each  steamernamed  and  in 
il  service. 

Table  of  Prattical  Tffi  of  Different  Varieliei  of  Coal. 
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mical  evaporation  by  the  anthracite  exceeded  that  by  the  bituminous  in 
the  proportion  of  7-235  to  5'142,  or  about  41  per  cent,  of  the  latter. 

In  the  experiments  made  on  coals  by  Playfair  and  De  la  Beche,  by  order 
of  the  British  Government,  in  1848, 1  find  eleven  varieties  of  Welsh  coals 
having  a  constitution  almost  identical  with  the  nine  specimens  of  various 
Pennsylvania  anthracite,  experimented  on  by  Johnson,  viz: — 


WeUh 
anthracite. 

Pennsyltania 
anthracite.  | 

Fixed  carbon,   ..... 

h^ulphur,      ...... 

Otlkcr  volatile  matter,  .... 

Earthy  matter,  &c.,              .... 

87-54 
0-79 
5-50 
6-48 

88-54       ' 
0-05 
5-17 
6-51 

100-31                 100-27 

The  average  evaporation  of  water  by  the  Welsh  anthracite  and  by  the 
Pennsylvania  anthracite  was  as  follows: 

Fresh  water  evaporated  from  a  temperature  of  212^  F.,  by  one  pound  of  coal. 

By  Welsh  anthracite, 9*263  pounds. 

By  Pennsylvania  anthracite, 9*590     ** 

Thus  far  there  is  a  very  close  agreement  between  the  results  obtained 
by  the  diflferent  experimenters  from  substantially  the  same  coal — that  coal 
being  anthracite. 

In  the  experiments  of  Playfair  and  De  la  Beche,  above  cited,  I  find  three 
varieties  of  Welsh  bituminous,  three  varieties  of  Scotch  bituminous,  and 
one  variety  of  English  bituminous,  having  a  constitution  almost  ideotical 
with  the  five  specimens  of  Maryland  (Cumberland)  bituminous  coal  experi- 
mented on  by  Johnson. 


Fixed  carbon, 

Sulphur, 

Other  volatile  matter. 

Earthy  matters,  &c., 


Welsh,  Scotch,  and  Maryland  (Cum. 
English  bituminous  bcrlond)  bitumin.' 


75*00 
1*47 

14*55 
8*97 


99*99 


7505 

15*45 
9*49 


99*99 


The  average  evaporation  by  the  Welsh,  Scotch,  and  English  bitumb- 
ous,  and  by  the  Cumberland  bituminous^  "was  as  follows,  viz: 

Fresh  water  evaporated  from  a  temperature  of  212°  F.,  by  one  pound  of  coaL 
By  Welsh,  Scotch,  and  English  bituminous,    .  .  6*02  poundc 

By  Mar^'land  (Cumberland)  bituminous,  .  .  .       9*93       ** 

Here  is  a  great  discrepancy  between  the  results  obtained  by  the  tvo 
experimenters  on  substantially  the  same  coals;  Johnson  making  the  Cum- 
berland bituminous  better  than  the  British  bituminous  in  the  propoitioDof 
no  less  than  twenty-four  and  a  half  per  cent,  of  the  latter.  Had  a  sioiilar 
difference  been  found  in  the  case  of  anthracite  between  the  results  of  the 
two  experiments,  it  might  have  been  accounted  for  bj  a  difference  d 
boiler  or  method  of  conducting  the  experiments. 

From  an  investigalioti  o{  \\\e  two  kmds  of  boilers  employed,  I  am  of 
opinion  that  tboug^  m  lihevt  ^To^ot&^Tv*^  ^^;«x^^  ^MSsmut^  ^  in  tk 
■SP'egate  they  vrete  ef\w«\eaV,  «el  o^motk  YM4E&L^^toK^\f^^ 
^i  results  obtuned  mtbi  wAcmdx^. 
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The  results,  then,  of  Johnson's  experiments  are,  that  Cumberland  bitu- 
minous exceeds  the  Pennsylvania  anthracite  in  economical  evaporation, 
four  per  cent,  of  the  latter;  while  the  results  from  the  English  experi- 
ments, on  substantially  the  same  coals,  make  the  economical  evaporation 
of  the  anthracite  to  exceed  that  of  the  bituminous  over  twenty -four  per 
cent,  of  the  latter. 

I  would  here  beg  leave  to  remark  that  there  were  several  important  facts 
attending  the  experiments  of  Prof.  Johnson,  which,  rightly  understood, 
would  greatly  modify  his  results;  and  which  facts  it  is  absolutely  neces- 
sary to  consider  in  order  to  arrive  at  correct  practical  information.  One 
of  the  most  important  of  these  is  the  rapidity  of  combustion,  which  is  or- 
dinarily measured  by  the  number  of  pounds  of  coal  consumed  per  hour 
per  square  foot  of  grate  surface,  the  average  quantity  of  which  in  marine 
boilers  may  safely  be  taken  at  fifteen  pounds. 

In  Johnson's  experiments,  however,  the  consumption  of  Cumberland 
bituminous  coal  was  at  the  rate  of  only  7*11  pounds,  and  of  anthracite 
6*43  pounds;  an  average  of  less  than  half  the  practical  rate  of  consump- 
tion. 

It  is  obvious,  therefore,  that  the  rapidity  of  combustion  being  an  im- 
portant element  in  determining  the  evaporative  efficiency  of  diif'erent  coals, 
tiiat  in  any  experiments  made  to  ascertain  this  efficiency  for  marine  boilers, 
the  rapidity  of  combustion  should  be  about  the  average  of  what  occurs  in 
actual  practice  at  sea. 

Again:  the  importance  of  the  rate  of  combustion  in  effecting  the  results 
to  be  obtained  from  anthracite  or  bituminous  coals,  are  well  signalized 
in  the  following  extract  from  a  paper  by  Chief  Engineer  Isherwood,  U. 
S.  Navy,  published  in  .SppUtorCs  Mechanic's  Magazine^  for  October,  1851, 
page  621,  viz: — 

"In  the  combustion  of  bituminous  coal,  time  is  the  important  element, 
and  a  slow  rate  of  combustion  with  low  velocity  of  draft  is  necessary  for 
obtaining  high  evaporative  results,  and  for  the  following  reasons,  viz:  The 
bituminous  portion  of  the  coal  is  volatilized  and  separated  from  the  fixed 
carbon  part  at  a  lower  temperature  than  is  required  for  its  ignition,  that 
is,  than  is  required  for  its  chemical  union  with  oxygen.  In  this  gaseous 
state,  occupying  the  furnaces  and  flues  of  the  boiler,  it  can  only  be  ignited 
by  being  mixed  with  atmospheric  air  at  a  sufficiently  high  temperature;  the 
element  of  time  is,  therefore,  doubly  important;  first,  to  allow  the  gases  to 
become  intimately  mixed  with  the  atmospheric  air;  second,  to  allow  them 
to  acquire  the  necessary  high  temperature.  If  now,  by  means  of  a  power- 
ful draft,  the  gases,  having  only  the  low  temperature  due  to  their  vola- 
tilization, be  driven  so  quickly  through^the  flues  and  out  of  the^ chimney 
of  the  boiler  as  not  to  allow  them  time  enough  to  acquire  the  proper  tem- 
perature for  combustion,  and  to  have  the  proper  mixing  with  the  atmos- 
pheric air,  a  great  loss  of  effect  must  inevitably  follow. 

*^For  the  economical  combustion,  then,  of  bituminous  coal  in  generating 
steam,  there  should  be  a  slow  rate  of  burning,  or  a  small  amount  consumed 
per  unit  of  time  per  unit  of  surface." 

In  the  combustion  of  anthracite  coal,  however,  the  above  general  ob- 
aerratioDS  do  not  apply.  Considering  the  principal  portions  of  the  anthra- 
,cite  to  be  £:ced  cwrhon,  there  will  of  course  be  no  \o\dL\jXv£dXv^ii  K^l\i^M\s>K:^ 
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at  a  lower  temperature  than  vrhat  is  required  for  the  ignition  of  the  fixed 
carbon;  the  coal  >\ull  consequently  remain  unchanged  until  the  tempera- 
ture is  sufficiently  high  for  its  combustion,  that  is,  for  the  combustion  of 
its  fixed  carbon;  a  forced  drafl  cannot,  therefore,  carry  off  the  fuel  before 
it  is  ignited,  and  in  this  view,  velocity  of  draft  is  comparatively  unim- 
portant. Again,  combustion  with  the  anthracite  is  efiected  solely  by  the 
contact  of  the  air  with  their  solid  surfaces;  there  is  therefore  no  mixingto 
be  done,  and  consequently  no  time  required  to  do  it  in.  Here,  then, 
under  two  important  conditions,  great  velocity  of  draft,  which  is  highly 
detrimental  to  the  economical  combustion  of  bituminous,  is  unimportant 
in  the  combustion  of  anthracite  coal." 

Taking  tiie  above  views  to  be  correct,  which  it  is  believed  they  are,  it 
will  be  perceived  that  the  very  slow  rate  of  combustion  used  with  the 
bituminous  coal  in  Johnson's  experiments,  (a  rate  utterly  out  of  question 
w*ith  marine  boilers,)  was  in  iJie  highest  degree  favorable  ^^  the  devdopmeid 
of  the  full  heating  power  of  the  bituminous  coal;  now  as  this  rate  of  combus- 
tion is  impracticable  in  marine  engines,  a  very  great  correction  for  inferior 
results  to  be  obtained  by  the  faster  rate  of  combustion  must  be  made,  in 
order  to  obtain  their />rac/ic(7/  value.  With  the  anthracite,  the  very  slow 
rate  of  combustion  used  was  positively  a  disadvaniage^  as  it  could  not 
keep  the  whole  mass  sufficiently  high  to  enable  the  fixed  carbon  to  take 
up  the  oxygen  of  the  air  as  fast  as  the  latter  entered;  consequently  it  ex- 
erted, in  a  conaderable  degree,  a  cooling  power. 

Further,  it  is  generally  acknowledged  that  the  quantity  of  carbon  in 
coals  is  at  least  an  index,  if  not  a  full  measure  of  their  practical  heating 
power.     This  idea  is  entertained  by  Johnson  himself,  and  is  announced 
in  his  work  on  coals,  published  in  1850,  pages  118, 123,  and  124,  viz: 
^'The  British  experimenters  continued  their  analysis  of  the  coals  till  eve^ 
sample  had  been  submitted  to  both  proximate  and  ultimate  determination. 
In  the  American  experiments  time  was  not  allowed  before  the  report  was 
demanded,  for  extending  the  ultimate  analysis  to  more  than  one-eighth 
part  of  the  samples.     From  such  trials  as  were  made,  the  deductions 
which  appeared  to  be  authorized  by  a  careful  comparison  between  the 
constituents  of  tlie  coals  and  their  evaporative  efficiency  was,  thai  the  latkr 
depended  upon  the  total  amount  of  carbon  in  the  coal.  If  hydrogen  bad  been, 
as  many  European  chemists  had  contended,  the  more  efficient  element, 
weight  for  weight,  then  all  highly  bituminous  coals  ought  to  have  pre- 
sented a  greater  heating  power  than  those  of  lower  bituminousness.'' 

''Both  the  American  and  British  experiments  concur  in  proving  the 
reverse  of  this  to  be  the  fact  J*'^ 

^'This  development  finally  ^efs  aside  the  old  calculations  about  IherMm 
heating  powers  of  carbon  and  of  the  hydrogen  in  coals.  By  the  principU  of 
that  calculation,  any  coal  having  a  high  degree  of  bituminousness  ought, 
i:i  consequence  of  the  large  proportion  of  hydrogen  in  its  bitumen,  to 
possess  a  much  higher  heating  power  than  any  coal  of  lower  bitumiDoas- 
ness.  T/ie  reverse  of  this  is  true.  The  higher  the  bituminousTietSf  or,  ti 
other  words  J  tlie  greater  the  proportion  of  volatile  matter  a  coalconiakis^tk 
less  is  its  available  /leating  power.  The  fact  has  been  pointed  out  u  ib^ 
iuer  publications  of  tVie  vinlet^  NS^k'dX  ^Vi^Tk  «oUd  hydrogen  (thmt  being  its 
state  in  coals)  is  conye^lft^L^J^  v\\^  eS^eX  ol\i«8X\x\^  ^g^a^W^^^&sss^S&^it 
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requires  for  this  change  a  large  amount  of  heat,  as  experimentally  proved 
in  the  manufacture  of  illuminating  gas.  The  hydrogen  thus  brought  to 
the  ffaaeous  state,  assumes  the  same  bulk  at  a  given  temperature,  9ay 
212^  as  it  will  retain  at  the  same  temperature  when  converted  into  vapor 
of  water  under  the  atmospheric  pressure;  and  consequently,  unless  we 
can  suppose  the  capacity*  for  heat  of  gaseous  hydrogen,  bulk  for  bulk,  to 
be  greater  than  that  of  the  vapor  of  water,  we  can  conceive  no  reason  why 
it  should  give  out  more  heat  in  combining  with  oxygen  than  it  had  taken 
up  in  being  converted  into  gas.  The  British  Commissioners  refer  to  this 
view  of  the  subject,  but  do  not  clearly  express  an  opinion  of  its  validity. 
^^Fortunately,  their  silence  is  of  less  importance,  as  their  own  experi- 
ments furnish  abundant  proofs  of  the  correctness  of  the  principle.  In  order 
more  clearly  to  exhibit  the  independence  of  hydrogen  efficiency  in  compu- 
ting beating  powers  of  analyses,  we  have  placed  in  the  above  table  the 
per  centage  of  hydrogen  found  in  each  sample  of  coals.  From  this  col- 
umn the  averages  are  deduced,  and  a  glance  will  show,  that  so  far  as 
any  law  or  relation  is  perceptible,  the  coals  of  highest  heating  powers  are 
those  which  have  the  lowest  per  centage  of  hydrogen?"*  The  table  above 
referred  to  condensed  from  Johnson,  stands  as  follows,  viz: 


Hydrogen. 

Carbon. 

Steam  by 
experiment. 

Steam  by 
calculation. 

Per  cent. 

Per  cent. 

Pounds, 

Pounds, 

Foot  coals, 
Do. 

average,         •        • 
do. 

4-13 
4-30 

74-15 
76-63 

7-78 
8-35 

803 
8-37 

Do. 

do. 

4-67 

79-67 

8-65 

8*60 

Do. 

do. 

4-8S 

81«06 

8-89 

8-75 

Do. 

do. 

4-17 

85-68 

9-17 

9-25 

Do. 

do. 

4-55 

88*12 

9-50 

9-51 

Do. 

do. 

4-47 

88-99 

9-76 

9-75 

"Thus  the  four  coals  having  a  heating  power  of  7-78,  have  excess  of 
hydrogen  4*13;  the  four  having  heating  powers  of  9*17,  have  of  oxygen 
in  excess  4*17.  It  will  also  be  noted  that  an  intermediate  class  of  coals 
having  a  heating  power  of  8*65,  has  a  higher  per  centage  of  hydrogen 
than  either  of  the  above,  vi«:  4-57.  This  is  as  we  might  expect  to  find  it,  if 
the  hydrogen  be  truly  unthout  efficiency  in  the  practical  use  of  coal.  Indeed^ 
the  hydrogen  appears  from  the  practical  tests  thus  far  adduced^  no  more  to 
merit  the  consideration  as  dn  element  of  evaporative  efficiency  in  coal^  than 
an  equal  weight  qf  sUida^  aluminay  oxide  of  iron^  or  other  inert  substance 
found  in  its  earthly  residuum  or  ash,'*^ 

It  appears  to  be  difficult  to  reconcile  the  foregoing  and  well  established 
facts,  with  the  numbers  given  by  Prof.  Johnson  as  the  results  of  his  ex- 
periments on  anthracite  and  Cumberland  (bitummous)  coals,  the  former 
containing  68-54  per  centum  of  carbon,  and  the  latter  only  76*05 
per  centum,  while  ne  makes  the  latter  ^^r  per  centum  better  than  the 
former,  whUe  it  should  have  been  as  above  demonstrated,  the  reverse  in 
theproportion  of  88*54  to  75*05,  or  eighteen  per  centum. 

Tlie  results  of  the  British  improvements  on  substantially  lU^  ^\s^^^  ^^^^ 


S28  Civil  Engineering. 

viz:  containing  relatively  87*54  and  75  per  centum  of  carbon,  gave 
for  the  former  a  greater  efficiency  of  twenty-four  and  a  half  per  centum, 
making  a  difference  in  the  resuhs  of  over  twenty-eight  per  centum. 

A  large  number  of  experiments  and  practical  tests  might  be  cited  to 
further  prove  the  greater  efficiency  of  anthracite  over  bituminous  coals,  in 
proportion  very  nearly  as  the  element  of  carbon  was  found;  but  they 
would  swell  this  paper,  now  already  too  extended.  I  have  therefore  con- 
fined the  comparison  to  a  few  experiments  of  admitted  correctness,  to 
illustrate  the  facts,  and  in  conclusion  would  add,  that  I  agree  fully  with 
the  views  expressed  in  Professor  Johnson's  report,  **that  for  the  purpose 
of  steam  navigation,  therefore,  the  rank  most  important  to  be  considered 
(in  different  coals)  is  in  the  order  of  their  evaporative  power  under  given 
bulks.  This  id  obviously  true,  since,  if  other  things  be  equal,  the  length 
of  a  voyage  must  depend  on  the  amount  of  evaporative  power  effected 
by  the  fuel  which  can  be  stowed  in  the  bunkers  of  a  steamer,  always  of 
limited  capacity.  With  this  scale  of  value,  however,  must  be  combined 
the  relative  freedom  from  clinker,  and  the  maximum  rapidity  of  action; 
while  the  rapidity  of  ignition  is  of  inferior  importance,  but  may  deserve 
some  consideration  where  short  voyages,  frequent  stoppages,  and  prompt 
commencement  of  action  are  demanded."  All  of  which  qualities  I  think 
have  been  from  practical  results  found  to  be  more  fully  combined  in  the 
w^hite  ash  anthracite  of  Pennsylvania  than  any  other  known  coal.  I  there- 
fore fully  concur  in  the  opinion  of  Professor  Johnson,  expressed  in  his 
work  on  coals,  published  in  1850,  page  160: 

"In  conclusion  I  may  observe,  that  while  these  analyses  demonstrate 
the  high  density  and  compactness  of  this  coal,  (anthracite,)  fitting  it  for 
the  purposes  of  steam  navigation,  for  which  these  qualities,  combined 
with  great  heating  power,  are  of  primary  importance,  they  also  show, 
that  for  the  various  arts  and  for  domestic  consumption,  its  properties  are 
calculated  to  sustain  the  high  character  of  the  central  coal-field  of  Penn- 
sylvania, for  the  concentrated  and  durable  heat  which  it  furnishes,  and 
the  absence  of  those  ingredients  which  might  interfere  with  its  useful  ap- 
plication." 

I  have  the  honor  to  be,  sir,  with  great  respect,  your  obedient  servant, 

CHARLES  B.  STUART,  Eng.  in  Ch.,  V.  S.  JV. 


Law  Expenses  of  Railways  in  Great  Britain.* 

The  Court  of  Common  Pleas  was  asked  the  other  day  to  grant  a  rule 
calling  on  the  Master  to  review  his  taxation  of  plaintiff's  attorney's  bill, 
in  the  case  of  Edwards  and  another,  assignees  of  Parker,  v.  the  Great 
Western  Railway  Company.  The  Court  appears  to  have  been  much 
moved  at  the  application. 

In  that  bill  a  little  item  (among  others)  of  ^1300  occurred  as  the  charge 
for  the  ^'notice  of  action."  It  seems  the  Master  had  knocked  offXlOOO 
of  it,  leaving  the  odd  JC300  to  be  charged.  Now  J&300  seems  to  our  sixn* 

*  Frock  liei%i!«l(k'«  lonniAli  No.  678. 


Ijno  Expenses  ofBadways  in  Great  Britain.  229 

e  mind  pretty  fair  for  the  mere  preliminary  step  of  a  ^^noiice  of  action/' 
^hen  all  the  gold  from  California  and  Australia  comes,  perhaps  we 
ight  be  more  liberal  in  our  notions;  but  as  long  as  gold  remains  as  dear 
I  it  is,  we  fear  we  shall  never  think  of  a  "notice  of  action"  costing 
300  without  shuddering;  and  yet  the  JB300  is  less  than  a  fourth  of  the 
m  charged.  The  Chief  Justice  was,  however,  as  illiberal  in  his  remarks 
;  we  are,  for  he  said  that  even  '^the  allowance  made  by  the  Master 
£300)  was  overmuch." 

This  notice  of  action  had  taken  three  years  to  prepare;  had  occupied  no 
ss  than  ten  clerks;  consisted  oi  forty^one  folio  volumes;  and  the  time 
insumed  in  work  upon  it  was  6666  hours!!! 

Before  the  '^notice  of  action"  came  to  light,  we  thought  the  most  won- 
»rful  thing  in  the  railway  world  was  an  act  of  incorporation  for  one  com- 
iny  costing  je600,000.  But  the  "notice  of  action"  completely  takes 
the  shine  out"  of  that. 

We  trust  the  41  folio  volumes  of  the  "notice  of  action"  will  be  care- 
illy  preserved.  The  Great  Western  Railway  Company,  the  unfortunate 
irty  on  whom  the  "notice"  was  served,  should  have  them  handsomely 
ound,  and  on  the  back  of  each  have  it  labelled  in  gilt  letters — "Notice 
'Action  by  one  of  the  carriers  on  the  line."  We  do  not  know  whether 
le  Great  Western  Company  have  any  book-case  large  enough  to  contain 
1  the  folio  volumes;  if  not,  we  think  we  know  a  party  who  would  be 
ery  glad  to  provide,  gratis^  a  place  for  them — the  Great  Exhibition 
ompany.  Mr.  Russell  could  not  confer  on  a  brother  railway  Chairman 
greater  boon  than  to  allow  Mr.  Laing  the  loan  of  these  volumes  of  no- 
ce  of  action,  for  public  exhibition  in  his  Crystal  Palace.  We  are  confi- 
ent  it  would  draw  a  vast  concourse  of  sight-seers  to  Sydenham. 
Mr.  Russell  cannot  be  expected  to  give  outright  the  notice  of  action  to 
is  railway  friend.  It  has,  at  the  much  reduced  price,  cost  the  Great 
Western  an  enormous  sum — JC300,  or  more  than  £1  a  volume;  the  origi- 
al,  but  disallowed  charge,  having  been  j£1300,  or  about  JBSO  a  volume. 
:  b  true,  that  costly  as  this  library  is,  the  intrinsic  value  of  it  is  just  about 
s  much  as  the  purchaser  of  waste  paper  would  give  for  it. 

'*  The  proper  price  of  a  thing 
Is  just  as  much  as  it  will  bring.*' 

Although  "the  notice  of  action"  might  be  nothing  but  waste  paper  in 
itrinsic  value,  yet,  if  it  will  "show"  and  attract  a  great  many  to  the  new 
Jrystal  Palace,  it  has  a  value  which  it  is  difficult  to  estimate.  Therefore, 
le  Great  Western  may  not  have  been  forced  into  an  expenditure  so  un- 
productive as  at  first  sight  appears.  On  the  contrary,  if  Mr.  Laing's  Crys- 
il  Palace  Company  be  favored  with  the  loan  of  it,  the  Great  Western 
ught  to  be  paid  at  least  good  interest  upon  the  outlay;  and  if  Mr.  Laing 
hould  not  have  it,  then  possibly  a  show  room  at  the  Paddiugton  station 
ould  be  fitted  up,  and  derive  to  the  Great  Western  Company  a  large 
icome  at  the  small  charge  of  only  a  penny  a  peep.  Scarcely  a  passenger 
a  the  crowded  Great  Western  Station  would  object  to  give  a  penny  to 
•e  what  the  41  volume  "notice  of  action"  was  like. 

Vol.  XXIV.-'Tiiird  Seiiiis^-No.  4.— Octobeb,  1802.  ^0 
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Lackerstein^s  Patent  Carbonic  Add.  Gas  Engine.* 

Mr.  J.  F.  Lackerstein  has  patented  some  improvements  in  obtaining 
motive  power,  which  consist  of  certain  combinations  of  means  and  ap- 
paratus for  obtaining  power  by  the  use  of  carbonic  acid  gas.  The  appa- 
ratus employed  for  generating  the  gas,  and  bringing  it  to  a  fit  condition 
for  use  in  the  engine,  consists  of  three  vessels — a  generator,  a  purifier, 
and  an  expander.  These  vessels  are  each  of  a  cylindrical  form,  with 
hemispherical  ends,  and  are  connected  with  each  other  by  suitable  ar- 
rangements of  pumps  and  pipes.  The  materials  from  which  the  gas  is 
obtained  (and  which  the  patentee  prefers  to  be  sulphuric  acid  and  car- 
bonate of  soda  in  solution,  or  other  equivalent  materials  yielding  residuarj 
products  of  commercial  value,)  are  pumped  in  atomic  proportions  into 
the  generator,  and  caused  to  combine  intimately  by  traversing  a  perco- 
lator filled  with  broken  glass  or  other  such  materials,  whereby  an  extend- 
ed surface  is  obtained.  After  passing  through  the  percolator,  the  used 
materials  are  collected  at  the  bottom  of  the  vessel,  and  discharged  from 
time  to  time  by  means  of  a  self-acting  float  valve,  which  rises  from  its 
seat  when  the  liquid  has  attained  a  certain  level,  and  falls  again  and 
closes  the  exit  orifice  when,  by  the  discharge  of  part  of  the  liquid,  tht 
level  of  the  liquid  in  the  generator  is  reduced.  In  order  to  prevent  the 
float  being  crushed  by  the  pressure  of  the  gas,  it  is  perforated  at  the  top, 
whereby  gas  is  admitted,  and  the  interior  filled  at  the  same  pressure  as 
exists  in  the  generator.  The  falling  liquid  from  the  percolator  is  prevent- 
ed from  entering  the  float  by  a  shield,  which  serves  to  disperse  it,  and 
keeps  it  from  contact  with  the  open  part  of  the  float.  The  gas  produced 
in  the  generator  is  pumped  into  the  purifier,  where  it  is  passed  through 
water,  and  from  which  is  supplied  to  the  expander  by  a  double  plunger 
pump  of  a  peculiar  construction.  The  expander  is  surrounded  by  a  jacket 
in  which  steam,  hot  air,  or  hot  water  is  caused  to  circulate,  and  the  pres- 
sure of  the  gas  is  thereby  much  increased,  or  the  use  of  a  current  of  elec- 
tricity may  be  adopted  for  the  same  purpose.  From  the  expander  the  gas 
passes  to  the  cylinder  of  the  engine,  where  it  actuates  a  piston  in  pre- 
cisely the  same  manner  as  steam  is  caused  to  act  on  the  piston  of  a  steam 
engine.  After  performing  its  duty  in  the  cylinder,  the  carbonic  acid  is 
passed  through  a  vessel,  containing  in  solution  some  chemical  substance, 
capable  of  combining  with  it  to  form  a  material,  which  on  being  concen- 
trated or  evaporated  to  dryness,  may  be  again  used  in  the  production  of 
carbonic  acid  gas.  Those  portions  of  the  apparatus  which  are  liable  to  be 
corroded  by  the  acid  employed,  are  to  be  protected  by  a  covering  of  gold 
or  platina,  or  to  be  formed  of  those  metals.  With  the  same  view,  the 
interior  of  the  generator  is  lined  with  sheet  lead.  Although  sulphuric 
acid  and  carbonate  of  soda  are  the  substances  which  the  patentee  prefers 
to  use  for  producing  gas  for  the  purposes  of  his  invention,  he  does  not 
confine  himself  thereto,  but  uses  bi-carbonates  and  sesqui-carbonates  of 
soda,  and  carbonates  of  other  alkalies  and  other  acids  than  sulphuric,  as 
also  substances  with  an  acid  reaction;  the  object  which  be  ha3  in  view 
being  to  obtain  at  the  same  time  with  the  production  of  gas  lesidoafy 
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materials  of  commercial  value.  Thus,  from  sulphuric  acid,  and  carbon- 
ates of  soda,  potash,  or  aftnmonia,  are  obtained  residual  sulphates  of  those 
bases;  from  nitric  acid  with  the  same  bases,  valuable  nitrates;  from  bo- 
racic  acid  and  soda,  the  borax  of  commerce;  from  alum,  with  potash  or 
soda,  valuable  fertilizing  salts;  from  chromic  acid  and  potash,  chromatft 
of  potash,  a  compound  valuable  in  dyeing;  and  from  hydrochloric  acid 
and  ammonia,  sal-ammoniac  of  commerce.  These,  however,  are  merely 
given  as  examples. 

Claims, — 1,  The  employment  of  the  specified  materials  when  corrosive 
acids  are  used,  in  the  construction  of  the  pumps  and  other  parts  of  tlie 
apparatus.  2,  The  use  of  a  percolator,  whereby  the  materials  forming 
the  gas  are  more  intimately  mixed  together  by  passing  through  a  more 
extended  surface.  3,  The  self-acting  float  valve,  whereby  the  residuary 
matters  collected  at  the  bottom  of  the  generator  are  discharged  from  time 
to  time.  4,  The  purifier,  whereby  the  carbonic  acid  gas  is  purified  be- 
fore being  used,  to  prevent  any  injurious  eflfect  on  the  engine.  5,  The 
pumping  the  gas  into  the  expander,  to  increase  its  pressure  by  the  action 
of  heat  previous  to  its  being  used  in  the  engine,  whereby  greater  econo- 
my is  obtained  in  the  consumption  of  the  gas.  6,  The  heating  and 
expanding  of  the  gas  for  the  last  mentioned  purpose  by  means  of  elec- 
tricity. 7,  The  construction  of  a  double  plunger  pump,  which,  requiring 
no  valve,  is  particularly  adapted  for  all  aeriform  and  gaseous  fluids,  which 
require  to  be  compressed  or  condensed  under  strong  pressure,  the  mecha- 
nical arrangements  of  which  are  above  described. 


Trial  ofParsey^s  Compressed  Air  Locomotive.* 

Mr.  Parsey  having  completed  an  engine  on  his  principle,  a  successful 
trial  took  place  on  the  Eastern  Counties  Railway  on  Tuesday  last.  Being 
the  first  experiment,  to  avoid  accident,  and  by  particular  request,  the 
compressed  air  was  worked  at  a  low  density.  The  small  engine,  adapted 
to  the  narrow  gauge,  started  from  the  Stratford  station,  and  on  reaching 
Lea-bridge  was  reversed,  and  came  back  to  the  Stratford  station,  a  dis- 
tance of  four  miles.  Mr.  Parsey  drove  her  himself,  assisted  by  his  son, 
and  was  accompanied  on  the  engine  by  Mr.  Trevethick,  Mr.  Ashcroft, 
and  another  officer  of  the  company,  Mr.  Box,  proprietor,  and  two  others, 
in  all  eight  persons.  A  pilot  engine,  with  persons  connected  with  the 
railway,  followed  the  compressed  air  engine,  to  witness  the  trip.  The 
eflfect  of  an  engine  running  on  the  rail  without  heat  or  steam  was  ex- 
tremely novel  and  imposing. 

Sir: — I  am  unable  to  give  the  result  of  further  experiments  to  that 
which  took  place  on  the  25th  of  May,  as  certain  arrangements  for  that 
purpose  have  caused  an  unexpected  delay.  In  the  meantime,  valuable 
data  afforded  by  the  first  trial  may  not  be  unacceptable  to  your  readers 
and  the  proprietors  of  railways. 

The  capacity  of  the  reservoirs  is  39  cubic  feet,  and  were  charged  up 
to  11  atmospheres«il65  lbs.  per  square  inch.  The  regulator  of  the  piston 

*  From  the  London  Mining  Journal,'^ 0.^1^-^*1*1. 
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was  set  at  starting  at  20  lbs.  As  the  engine  with  this  limited  charge  of 
air  and  working  pressure  took  1760  revolutions  of  the  4-feet  driving 
wheels  in  running  four  miles,  the  capacity  of  the  cylinders  being  180 
rubic  inches=4  cylindersful  each  revolution,  would  use  183  feet  of  air 
at  some  density;  and  as  we  had  429  cubic  feet  of  atmospheric  air  only  in 
the  reservoirs,  l83-r429,  gives  2'3,  or  less  than  1^  atmospheres  for  the 
density  of  the  183  feet  blown  off,  or  about  18  lbs.  per  inch  on  the  pistons. 
On  the  average,  the  working  pressure  could  never  have  exceeded  18  lbs., 
as  there  was  some  power  remaining  on  her  return.  The  pistons  being  2*5 
diameter,  equal  to  5  inches  in  area,  with  less  than  20  lbs.,  drove  the 
engine  and  eight  persons  on  it  (2  tons  besides  the  wheels)  at  the  rate  of 
eight  miles  per  hour  with  the  brake  on,  heavily  pressed  upon  by  the 
superincumbence  of  the  eight  persons  pressing  down  the  light  springs, 
and  crushing  the  brake  upon  the  wheel,  fixed  on  the  centre  of  the  crank 
shaft.  This  had  been  adjusted  while  the  engine  was  free  of  the  weight  of 
the  passengers.  The  consequence  was  an  oversight,  which,  however, 
proved  the  power  to  be  equal  to  the  obstacle  to  starting  and  a  fair  speed. 
As  400  cubic  feet  of  atmospheric  air  drove  the  engine,  &c.,  4  miles, 
it  is  evident  100  feet  drove  her  1  mile.  Now,  as  nothing  could  be  said 
against  my  engine,  it  has  been  industriously  circulated  (before  the  expe- 
riment took  place)  that  the  cost  of  power  would  be  prejudicial  to  the  use 
of  air  engines.     There  is  evidence  existing  that  the  Portable  Gas  Com- 

fany  compressed  1000  cubic  feet  per  hour  with  a  10  horse  power  engine, 
t  is  well  known  that  3  lbs.  of  coal  per  horse  power  per  hour  is  the  out- 
side expense  of  working  stationary  engines;  consequently,  as  30  lbs. 
compresses  1000  cubic  feet,  1  ton  or  2240  lbs.  would  compress  74,666 
cubic  feet  of  air,  costing  8s.  or  10s.  at  most;  and  as  100  feet  drove  the 
experimental  engine  1  mile,  that  quantity  would  drive  her  and  a  carriage 
746  miles  for  that  cost. 

A.  Parsey. 
Oxford  street,  June  10. 


Speed  and  Fares  on  tfie  Great  Western,  and  London  and  JVbrth  Western 

Railways  j^ 

It  appears  from  a  comparison  of  the  speed  and  fares  of  the  express 
trains  upon  these  railways,  that  the  speed  of  the  fastest  trains  between 
London  and  Bristol  on  the  Great  Western  is  43  miles  per  hour,  and  on 
the  London  and  North  Western,  between  London  and  Birmin^aro,  40 
miles  per  hour;  the  difference  in  favor  of  the  former  company  being  3 
miles  per  hour.  The  speed  of  all  the  mixed  trains  between  London  and 
Plymouth,  and  London  and  Liverpool,  is  35^  miles  per  hour  on  the 
Great  Western,  and  36J  miles  on  the  London  and  North  Western — being 
1  mile  per  hour  in  favor  of  the  latter.  The  average  fares  per  mile  on  the 
Great  Western  are — for  first  class,  3068d.,  and  for  second  class,  2*502d; 
while  on  the  London  and  North  Western  the  averajge  is,  for  first  class, 
2-676rf.,  and  for  second  class,  2-178rf.;  showing  a  difference  in  fiiTor  of  a 
passenger  traveling  by  the  London  and  North  Western  Bailway  of 

*  From  the  London  C\V{L^Tv^<(i«t  vdA  k\^\MX*%  lottratl,  Julj,  1S53. 
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0*392d.  for  first  class,  and  0*324e{.  for  second  class.  A  comparison  of 
the  time  occupied  and  fare  charged  on  a  journey  of  246f  miles  on  both 
lines,  shows  a  dilTerence  in  time  in  favor  of  the  London  and  North  West- 
ern of  34  minutes  by  a  first  class  train,  and  of  12  minutes  by  a  mixed 
train;  and  also  at  the  same  time  a  saving  of  8f .  Id.  for  that  distance  by 
the  first  class,  and  of  Qs.  %d.  by  the  second  class;  the  fares  on  the  Great 
Western  Railway  for  first  class  being  63^.,  and  for  second  class  50^.  6rf.; 
while  on  the  London  and  North  Western  the  fare  for  the  first  class  is 
54s.  11(/.,  and  for  the  second  class  43$.  10(f.  By  the  mail  trains,  the 
average  speed  per  hour  is  25  miles  on  the  Great  Western,  and  28  miles 
per  hour  on  the  London  and  North  Western;  the  difference  in  favor  of 
the  latter  being  3  miles  per  hour.  The  average  fares  per  mile  on  the  for- 
mer railway  amount  to  2'724d.  for  first  class,  and  l*867rf.  for  second 
class;  while  on  the  latter  railway  they  amount  to  2'419rf.  for  first  class, 
and  l*775d.  for  second  class;  showing  a  difference  in  favor  of  the  latter 
of 0-315d.  for  first  class,  and  0092e/.  for  second  class.  A  comparison  of 
the  time  and  fares  calculated  on  a  journey  of  246f  miles,  shows  a  saving 
in  favor  of  the  London  and  North  Western  of  58  minutes,  and  of  6*.  3rf. 
in  first  class  fares,  and  \s.  \0d,  in  second  class  fares.  By  the  ordinary 
trains,  the  average  speed  per  hour  on  the  Great  Western  is  25  miles,  and 
on  the  London  and  North  Western  26J  miles,  being  1^  mile  in  favor  of 
the  latter.  The  saving  in  the  first  class  fares  being  0-583J/.,  and  in  second 
class  fares  0'29l(/.  per  mile  also  in  favor  of  the  latter  company.  A  com- 
parison of  the  time  occupied  on  a  journey  of  246 f  miles,  shows  a  differ- 
ence in  favor  of  the  London  and  North  Western  of  21  minutes,  the  time 
occupied  by  the  Great  Western  trains  being  9h.  53m.;  by  the  London 
and  North  Western,  9h.  32m.  The  saving  in  the  first  class  fares  is  \2s.  4(f., 
and  in  the  second  class  fares,  65.  \d.  in  favor  of  the  latter  company. 


For  the  Journal  of  the  Franklin  Institute. 

Remarks  on  Incrtistaiion  in  the  Boilers  of  the  Steamship  Isabel. 

A  few  weeks  since,  the  steamship  Isabel  came  into  this  port  for  repairs 
of  bull  and  machinery,  and  to  replace  her  boilers.  The  boilers  have  been 
removed,  and  are  now  being  cut  up;  an  opportunity  has  thus  been  afford- 
ed to  obtain  the  accompanying  specimens  of  scale  from  her  boilers,  which 
in  the  opinion  of  the  writer,  show  an  extraordinary  degree  of  ignorance 
or  negligence  on  the  part  of  those  persons  having  charge  of  her  ma- 
chinery. 

If  we  are  not  mistaken,  this  vessel  commenced  her  service  in  the  win- 
ter  of  1848,  and  the  boilers  have  therefore  been  in  iLse  three  and  a  half 
years;  the  ship  plying  semi-monthly  betw^n  Charleston,  Havana,  and 
Key  West.  She  is  under  steam  an  average  of  sixteen  days  per  month, 
for  ten  months  in  each  year;  consequently,  the  boilers  are  now  to  be  re- 
placed, after  about  600  days'  service.  The  vessel  being  laid  up  for  two 
months  in  each  year,  for  a  general  overhaul  and  repair,  it  is  to  be  sup- 
posed that  at  such  limes  at  least  the  scale  is  removed;  in  lact,  the  number 
of  laminse  in  one  of  the  pieces  forwarded  agrees  with  this  supposition; 
therefore,  this  accumulation,  estimated  to  amo^uvl  Vo  ^o>sX  ^  v^^^\»' 
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been  depos'rted  in  less  than  a  year.  It  is  commonly  asserted,  to  exculpate 
careless  engineers,  that  the  water  in  the  vicinity  of  coral  reefs  holds  in 
suspension,  in  addition  to  the  usual  constituents  of  sea  water,  a  quantity 
of  carbonate  and  sulphate  of  lime.  I  am  not  aware  that  this  assertion  has 
been  proved  by  an  analysis  of  those  waters;  but  an  experience  of  four 
years  on  board  steamships  in  the  Gulf  of  Mexico,  satisfies  me  that  no 
accumulation  of  scale  to  exceed  one-sixteenth  of  an  inch  need  be  made. 
These  boilers  have  common  return  flues,  and  there  could  have  been 
110  difficulty  in  cleaning  them,  if  inadvertently  in  a  careless  moment  a 
small  deposition  had  been  made;  but  unfortunately,  many  engineers  con- 
tine  their  attention  to  the  interior  of  the  furnaces  and  flues,  to  the  neglect 
of  the  interior  of  the  boiler. 

The  scale  averaged  three-eighths  of  an  inch  thick  over  the  shell,  and 
upwards  of  half  an  inch  on  the  flues  and  connexions;  in  some  places  not 
less  than  four  inches  thick;  the  greatest  deposit  in  the  vicinity  of  the  back 
connexions,  where  it  hung  pendant  like  stalactites. 

There  can  be,  I  think,  no  doubt  but  that  this  extraordinary  accumula- 
tion was  caused  by  neglecting  to  blow,  and  carrying  the  water  at  a  density 
approaching  saturation.  The  loss  occasioned  by  this  neglect,  independent 
of  that  caused  by  the  short  term  of  duration  of  the  boilers,  cannot  be  esti- 
mated at  less  than  fifty  per  cent,  in  fuel;  and  we  can  only  attribute  their 
exemption  from  collapse  to  the  thorough  manner  in  which  they  are 
braced,  and  to  the  fact  that  the  engines  were  short  of  steam,  and  worked 
it  oflT  with  such  rapidity  as  to  keep  the  pressure  below  the  point  necessarj 
to  collapse  red  hot  flues. 

Specimen  No.  1.  Taken  from  over  the  furnace;  iron  in  contact  with  it 
much  injured,  and  showing  evident  marks  of  having  been  overheated; 
half  an  inch  in  thickness. 

No.  2.  Taken  from  an  angle  of  the  furnace,  at  the  entrance  of  the  flues; 
this  specimen  is  completely  vitrified;  five-eighths  thick. 

No.  3.  Taken  from  the  vertical  portion  of  the  shell,  adjacent  to  the  fur- 
nace; this  specimen  has  not  been  in  contact  with  red  hot  iron,  and  presents 
an  entirely  diflferent  fracture  and  appearance;  five-eighths  in  thickness. 

No.  4.  Taken  oQ*  a  flue  at  the  back  connexions;  presents  a  crystalline 
fracture,  and  marks  of  having  been  subjected  to  great  heat;  one  inch  and 
a  quarter  in  thickness. 

Note. — The  specimens  sent  by  our  correspondent,  are  as  usual,  sul- 
phate of  lime,  for  the  most  part  crystalized.  We  do  not  know  that  waters 
from  the  vicinity  of  coral  reefs  liave  been  analyzed,  but  we  have  pub- 
lished in  our  Journal,  (Vol.  xiv,  p.  297,  3d  Series,  for  instance,}  accounts 
of  the  formation  of  scale  in  the  boilers  of  steamers  navi^ting  those  waters, 
which  show  a  very  great  amount  of  the  sulphate  of  lime  in  such  waters. 
It  would  seem  that  the  scale  will  form  very  rapidly,  and  in  fact,  theory 
will  indicate  the  same  thing,  on  account  of  the  insolubility  of  sulphate  ol 
lime  in  hot  water.  Blowing  at  short  intervals  of  time  appears  to  be  un- 
available to  prevent  the  formation  of  scale,  but  certainly  these  facts  will 
not  justify  the  formation  of  stalactites.  Every  one  who  sees  the  specioMOS 
iio w  sentf  will  at  once  adixal  XV^aX  xVie^  indicate  very  grosQ  n^djgeace  on 
the  part  of  those  in  charge.  flScrapu. 
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List  of  American  Patents  which  issued  from  Ang,  lOM  to  Sept.  1th,  1852,  (inclu' 
sire,)  with  Exemplifications  by  Charlks  M.  Kxlleb,  late  Chief  Examiner  oj 
Patents  in  the  U,  S,  Patent  Office. 

'  15.  For  an  Improvement  in  Processes  for  Making  Illuminating  Gas;  Henry  W. 
Adams,  City  of  New  York,  August  10. 

Claim. — **What  I  claim  as  my  invention  is,  the  process  of  manufacturing  illuminating 
gad,  substantially  as  herein  set  forth,  the  process  of  feeding  into  heated  retorts  charged 
with  bituminous  coal,  either  oil,  coal  tar,  re^in,  or  asphaltum,  or  any  other  bituminous  or 
carbonaceous  substances,  separately  or  mixed,  and  reduced  to  a  fluid  state,  and  decom- 
poning  the  same  in  the  same  retort,  and  by  the  use  of  the  same  heat,  in  conjunction  with 
the  distillation  of  the  coal,  in  tlic  manner  and  for  the  purposes  subtitantialiy  as  herein  de- 
scribed." 

16.  For  Improvements  in  Double  Gates;  J.  8.  Brown,  Washington,  D.  C,  August  10. 

Claim. — "What  I  claim  as  my  invention  is,  the  arrangement  of  the  forked  rods,  or 
their  equivalents,  in  combination  with  the  inclined  track  and  roller,  for  the  purpose  of 
causing  the  gate  always  to  swing  in  the  direction  from  the  rider,  substantially  as  herein 
act  forth. 

**I  also  claim  the  combination  of  the  latch,  catch,  and  pin,  or  their  equivalents,  substan- 
tially in  the  manner  and  for  the  purpose  herein  sot  forth." 

17.  For  an  Improvement  in  Casting  Type;  William  P.  Barr,  Assignor  to  George  Bruce, 

City  of  New  York,  August  1(^ 

Claim. — "What  I  claim  as  my  invention  is,  the  employment  in  type  casting  machines 
of  an  adjustable  valve,  substantially  in  thq  munner  described." 

18.  For  an  Improvement  in  Cider  Mills;  Jarvis  Case,  Selmn,  Ohio,  August  10. 

Claim. — "Having  fully  described  the  nature  and  operation  of  my  invention,  what  I 
claim  as  new  is,  the  employment  of  the  revolving  crushing  cylinder  or  roller,  with  grooves 
rut  in  its  periphery,  the  movable  feeding  slats  or  radial  cogs,  the  eccentric  rings  or  plates, 
and  the  scrapers,  the  whole  being  constructed,  arranged,  and  operating  in  the  manner  sub- 
stantially as  and  for  the  purpose  herein  set  forth." 

19.  For  an  Improvement  in  Machines  far  Drilling  Stones;  Henry  W.  Caflin,  Adminis- 

trator of  the  Estate  of  Alexander  Catlin,  deceased,  Burlington,  Vermont,  August  10. 

*^Thi8  machine  is  intended  for  boring  or  drilling  stone,  by  the  rotation  of  a  wheel  or 
radial  arms,  furnished  with  revolving  cutters,  which  grind  or  pulverize  the  stone  with 
which  they  are  placed  in  contact." 

Claim. — ^'In  behalf  of  the  within  named  Alexander  Catlin,  I  claim  the  revolving  arms 
or  wheel,  having  a  cavity  near  its  centre,  to  receive  the  core  of  the  stone,  in  combination 
with  the  revolving  cutters,  in  the  manner  and  for  the  purpose  herein  described." 

20.  For  an  Improvement  in  the  Method  of  Securing  Movable  Points  of  Railroad 
FrogS;  Marshall  Curtis  and  Edgar  St.  John,  Binghampton,  New  York,  August  10. 

Claim. — "What  wc  claim  as  new  in  our  invention  is,  the  combination  of  the  peculiarly 
formed  shank  of  the  frog  point  and  its  corresponding  channel  and  socket;  said  point 
secured  to  its  seat  by  spike  and  bolts,  or  their  equivalents,  substantially  as  described." 

31.  For  an  Improvement  in  Tanning;  A.  K.  Eaton,  Rochester,  New  York,  August  10. 

^My  inveotion  consists  of  a  combination,  with  my  tanning  liquor,  of  certain  substances 
which  have  the  effect  of  facilitating  iti*  action;  also  of  preventing  the  extraction  or  other 
matter  of  the  hark  or  substance  from  which  the  tannin  ia  obtained,  from  acting  injuriously 
upon  the  leather." 

C/Inmw— ^Having  thua  deacribed  my  process  of  tanning  leather,  what  I  claim  aa  m^ 
invention  ia,  the  combination  of  aulphate  of  potash  with  the  lautuu%\\^Qit^«QXMN»&?M^'^ 
ii|  tbf  nieiiiMr  Mud  &r  the  purpowea  herein  set  forth*" 
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22.  For  an  Improvemenf  in  Grain  and  Grass  Harvesters ,*  Daniel  Fitzgenld  and  John 
H.  8mith,  City  of  New  York,  August  10. 

"The  nature  of  this  invention  is  the  adaptation  of  the  common  grain  cradle  to  machiner}'. 
The  apparatus  consists  of  a  cart,  (the  two  wheels  of  which  are  the  motors  of  the  machine- 
ry,) and  the  cradling  apparatus  attached." 

Claim, — '*What  we  claim  as  our  invention  is,  1st,  The  construction  of  the  floor  in  the 
centre,  upon  which  a  man  may  stand  to  gather  the  grain. 

"2d,  The  construction  the  rim,  to  which  the  knives  arc  attached,  for  the  purpose  of 
giving  the  huts  of  the  grain  a  bed  to  stand  upon,  while  being  carried  through  the  channel 
to  the  centre. 

''3d,  The  cx>nstructing  a  spiral  channel  within  the  guards,  for  the  purpose  of  gathering 
the  grain  within  th^  central  space." 

23.  For  an  Improvement  in  Carriages f  Jonathan  Fox,  Manchester,  New  Jenej,  Au- 

gust 10. 

Claim, — "What  I  claim  as  my  invention  is,  1st,  Making  the  hub*  of  wheels  of  two 
dibks  of  wood,  with  angular  scores  cut  in  them,  to  which  the  spokes  are  fitted,  so  that  as 
the  disks  arc  drawn  together,  they  bind  the  sides  as  well  as  the  edges  of  the  spokes;  said 
dinks  of  wood  being  fitted  to  and  confined  between  two  plates  of  metal,  substantially  as 
described. 

*'2d,  The  sliding  perch,  in  combination  with  the  levers,  ratchet  wheel,  and  pawls,  or 
such  analogous  devices  equivalent  to  these  as  will  raise  the  hind  end  of  the  body  of  the 
carriage  and  load,  when  the  hind  axle  stops,  while  the  fore  one  moves  forward;  the  weight 
of  the  hind  end  of  the  body  and  load  aiding,  as  it  descends,  in  propelling  the  hind  axle 
forward;  the  body  being  made  to  slide  upon  the  rocker  of  the  forward  axle  as  described,  or 
otherwise. 

"3d,  The  sliding  perch,  in  combination  with  the  levers,  or  such  analogous  devices  equi- 
valent thereto  as  will  raise  the  load,  or  a  part  of  it,  when  the  team  or  moving  power  starts, 
so  as  to  partially  relieve  the  team  and  carriage  from  the  sudden  jerk  and  shock  to  which  it 
is  subject  when  the  connexion  is  firm  and  unvielding." 

24.  For  an  Improvement  in  the  Manufacture  of  Glass  Lenses;  John  L.  Gllliland,  City 

of  New  York,  August  10. 

Claim, — "What  I  claim  as  my  invention  is,  the  manufacture  of  dioptric  lenses  of 
glass  in  steps  or  rings,  by  pressure  in  metallic  moulds,  substantially  as  specified." 

25.  For  an  Improvement  in  Method  of  Converting  Reciprocating  into  Rotary  Motion; 

Charles  Howard,  Alton,  Illinois,  August  10. 

Claim. — "What  I  claim  as  my  invention  is,  an  apparatus,  substantially  such  as  is 
herein  described,  for  converting  a  reciprocating  motion  into  a  rotary  one,  or  converting  a 
rotary  into  a  reciprocating  motion,  consisting  of  the  wheel,  levers,  and  connecting  rods,  or 
their  equivalents,  for  the  purposes  specified." 

26.  For  an  Improvement  in  Mode  of  Drying  Sized  Paper;  John  Kingsland,  Jr^  Sanger- 

ties,  New  York,  and  Norman  White,  City  of  New  York,  August  10. 

Claim . — ^"Having  fully  described  our  invention,  what  we  claim  therein  as  new  it,  the 
process  of  drying  sized  paper,  by  passing  it  between  a  series  of  trunks,  perforated  on  two 
sides,  and  so  arranged,  that  the  hot  air  passing  through  these  perforations  will  come  in 
contact  with  both  sides  of  the  pa{>er,  and  then  escape,  and  not  run  or  be  confined  with  the 
sheets." 

27.  For  an  Improvement  in  Reducing  Gold  Mineral;  William  Long^aid,  Beaumont 

Square,  England,  August  10, 1892;  patented  in  England,  January  29,  185S. 

Claim, — "I  do  not  claim  the  use  of  lime  when  farming  fluxes;  but  what  I  daim  is,  the 
use  of  iron,  substantially  as  described,  to  extract  portions  of  gold,  when  the  tame  are  not 
readily  precipitated  by  their  density." 

28.  For  an  Improvement  in  Looms  for  Weaving  Pile  Fabriesi  Samud  RidiaidfOD, 
Claremont,  New  Hampshire,  August  10. 

"These  improvements  relate  chiefly  to  the  peculiar  construction  and  to  the  mode  of 
operating  the  pincers,  which  draw  out  and  insert  the  wires  which  are  placed  betwewi  the 
ground  and  pile  warps,  for  the  pur^^ose  of  raising  the  loops  which  form  the  pBe»** 
Ckum, — ^Whet  I  claim  ae  mj  m^«n>Aou\a,^QDA«^<^^as3a^orthdreqpod^ 
m  and  ^out  the  pmoen  \i^ii  xVA^RixeafVEA  TO.\fv^^''*^^3^^i^>^^QMi|«M' 
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from  the  loop*  and  carried  to  a  proper  position,  to  be  inserted  between  the  sheds  of  warp 
and  guiding  them  into  the  same,  substantially  as  described." 

29.  For  an  Improvement  in  Railroad  Car  Brakes;  John  Schoenhcrr,  Reading,  Penn- 

sylvania, August  10. 

Claim. — ^'Having  fully  described  and  represented  the  nature  and  operation  of  my  im« 
proved  mode  of  rendering  railroad  car  brakes  inoperative  at  the  pleasure  of  the  engineer, 
or  man  in  the  locomotive  tender,  and  thus  dispensing  with  a  corps  of  brakemen,  what  I 
claim  therein  as  new  is,  the  method  of  arranging  and  operating  the  parts  which  render  the 
brakes  inoperative,  at  the  pleasure  of  the  engineer  or  other  hand,  viz:  hanging  the  drops,  a, 
from  arms,  r,  on  arbors,  /,  with  arms,  9,  projecting  in  a  contrary  direction  to  the  arms,  v, 
the  arms,  5,  being  connected  by  links,  q  and  r,  midway  to  a  lever,  k^  the  end,  /,  of  which 
is  the  fulcrum;  the  power  being  applied  to  the  other  end,  through  the  eye,fn,  by  means  of 
the  rope,  n,  which  passes  through  loops,  o,  along  the  entire  train,  to  the  rear  end  of  which 
it  is  made  fast;  the  same  devices  being  repeated,  and  capable  of  instantaneous  action  on 
each  car;  the  arrangement  thus  having  nothing  in  itself  antagonistic  to  the  end  in  view, 
the  rope,  n,  being  always  slack,  and  by  its  own  weight  and  motion,  when  the  train  is 
under  way,  keeping  the  drops,  a,  up  and  out  of  the  way  of  the  brakes,  so  that  the  brakes 
are  always  operative,  unless  the  engineer,  by  winding  up  the  rope,  n,  throws  down  the 
dropt,  a,  and  renders  the  brakes  inoperative  for  the  time  being;  the  whole  being  substan- 
tially as  described  and  represented:  by  no  means  intending  to  claim,  however,  the  inter- 
ruption of  the  operation  of  the  brakes,  actuated  by  the  crowding  of  the  cars  upon  the 
locomotive,  by  the  interposition  of  drops,  when  these  are  interposed  by  mechanism,  the 
weight  and  motion  of  which,  when  the  train  is  under  way,  is  antagonistic  to  the  counter- 
balance intended  to  keep  the  drops  up  and  out  of  the  way  of  the  brakes." 

30.  For  an  Improvement  in  Hats;  Benjamin  Sherwood,  County  of  New  York,  Au- 

gust 10. 

Claim, — ^"What  I  claim  as  my  invention  is,  1st,  The  attaching  to  a  hat  a  ring,  or  part 
or  parts  of  a  ring,  inside,  to  fit  upon  the  head,  and  leave  a  space  around  it,  for  the  purpose 
of  producing  ventilation,  in  the  manner  substantially  as  described. 

**Second,  I  claim  constructing  a  band,  for  the  purpose  of  fitting  easily  to  the  head,  of 
thin  metal,  made  flexible  by  cutting  out  part  of  the  substance,  in  the  manner  substantially 
as  above  described  in  the  strip,  fig.  4." 

31.  For  Machinery  for  Threading  Wood  Screws;  Cullen  Whipple,  Providence,  Rhode 
Island,  August  10. 

"My  invention  and  improvement  consists  of  a  rotating  concave  annular  burr  cutter,  for 
threading  screw  blanks,  and  of  a  combination  of  the  foregoing  with  suitable  rests  and  turn 
screws,  for  presenting  the  blank  to  the  cutter,  and  rotating  it  while  being  threaded;  like- 
wise, of  a  combination  of  a  vibrating  rest  to  support  the  screw  blank,  and  a  rotating  turn 
screw  vibrating  with  the  rest,  to  turn  the  blank." 

Claim. — "What  I  claim  as  my  invention  is,  let,  An  annular  concave  burr  cutter  for 
threading  screws,  having  a  helical  or  conical  serrated  thread,  substantially  as  described. 

"2d,  The  combination  of  the  moving  rests  on  opposite  sides  of.a  revolving  screw  cutter, 
with  the  mechanism  herein  described,  or  the  equivalent  thereof,  for  operating  the  same  in 
such  manner  as  to  move  them  simultaneously  towards  and  from  the  cutter,  to  press  the 
blanks  against  the  latter  to  be  threaded,  and  so  that  the  pressure  of  one  blank  in  one 
direction  may  be  counteracted  by  the  pressure  of  another  blank  in  the  opposite  direction, 
as  set  forth. 

"3d,  The  combination  of  the  vibrating  rests  with  the  vibrating  rotating  turn  screws, 
substantially  in  the  manner  herein  described,  so  that  the  blank  may  be  rotated  steadily 
and  with  regularity,  while  the  rest  is  carrying  it  towards  the  cutter,  to  sink  a  screw  thread 


on  it." 


32.  For  an  Improvement  in  Mill  Dress;  John  W.Kanc,  New  Carlisle,  Ohio,  August  10. 

Claim. — ^**I  do  not  claim  a  circular  mill-stone  dress,  in  which  the  furrows  are  arcs  of 
circles  swept  from  a  single  centre;  but  what  I  do  claim  is,  the  particular  mill  dress  repre- 
sented in  fig.  1,  and  laid  down  by  the  pattern  shown  in  fig.  2,  constructed  and  arranged 
as  described,  or  in  any  manner  substantially  the  same." 

S3.  For  tn  Improvement  in  Ventilators;  Mortimer  M.  Camp,  New  Haven,  Connecticut, 
Attgnst  17. 

C!aim^-^1  do  not  daim  the  upper  cylinder,  the  fl&ncYkei  «X\M\i«^  ^«ccX^S^«Vs«« 
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cylinder,  nor  either  tet  of  the  wings  upon  a  vertical  shaft  therein;  but  what  I  do  daiffl  if 
new  is,  the  two  cones  arranc^cd  and  combined  with  a  ventilator,  composed  of  rerolTiiii 
vanes  and  flanches  and  cylinders,  operating  as  above  described  and  set  lorth." 

31.  For  Improvements   in    File  Cutting  Machinery;    John  W.  Conklin,  Heniy  L 
Sidman,  and  Eugene  Wintner,  Kamapo,  New  York,  Augiut  17. 

Claim. — "Having  described  our  improvements  in  machinery  for  cutting  files,  whit  we 
claim  as  our  invention  is,  as  herein  constructed  and  combined,  the  racks,  pinions,  cams, or 
eccentrics,  rods,  and  springs,  in  connexion  with  the  vibrating  hammer,  as  described,  for 
tiic  graduation  of  the  blow,  at  the  commencement  of  the  operation/' 

3j.  For  a  Machine  for  Making  Wrought  Iron  Railroad  Chairs;  Robert  Griffiths,  New- 
port, Kentucky,  August  17. 

"The  nature  of  my  invention  consists,  Ist,  in  a  combination  of  devices,  whereby  mv 
machine  is  rendered  capable  of  adjustment,  for  cutting  and  turning  the  clips  of  a  wioagbt 
iron  railroad  chair,  of  varied  forms  and  of  any  required  size,  to  tit  the  various  sixn  ind 
])attern8  of  rails  in  use. 

**«d,  In  so  forming  and  operating  the  cutting  edges,  that  they  shall  shear  the  plate  in 
such  lineK,  that  when  cut,  it  shall  be  perfectly  free  from  the  dies,  and  not  remain  in  coo- 
tact  with  them,  to  draw  the  temper,  and  render  them  incapable  of  making  a  smooth  cot, 
OS  is  the  case  with  other  machines  heretofore  used  for  this  purpose." 

Claim, — **Having  thus  described  my  invention,  what  1  claim  therein  as  new  is,  U, 
the  arrangement  and  combination  of  the  feathered  wedge  and  dies,  as  described,  forfiUiD; 
the  cavity  between  and  fitting  around  the  knuckle  end  of  the  shears  and  benders,  forrnin; 
nn  adjustable,  solid,  and  level  bed  for  the  centre  of  the  plate,  whilst  being  cut  and  bent, 
and  preventing  the  fulcra  of  the  shears  and  benders  from  moving  towards  the  oentrr, 
av.ay  from  the  set  screws. 

'-i'^^econdly,  I  claim  furnishing  the  caps  of  the  pedestals  with  adjustable  cutters,  the  cut* 
ting  edges  of  which  arc  nearer  to  each  other  at  the  outer  than  at  the  inner  end,  and  whifh 
shear  the  plate,  in  conjunction  with  the  cutters  on  the  face  of  the  shears,  which  are  nir* 
rower  at  their  outer  than  their  inner  end,  in  order  to  cut  the  clip  of  the  chair  narrowest  it 
the  point,  and  thereby  leave  it  perfectly  free  and  clear  of  the  cutters  in  the  cap^so  that 
liie  cap  will  lift  free  from  the  plate." 

3G.  For  Improvements  in  Spark  Arresters;  Joseph  Leeds,  George  H.  Oat,  Jr.,  and  Atfivd 
A.  Oat,  Assignors  to  Joseph  Leeds,  Philadelphia,  Pennsylvania,  August  17. 

'*The  nature  of  our  invention  consists  in  surrounding  the  spark  chamber,  or  that  piit 
which  usually  constitutes  tlie  outside  of  the  stack,  with  a  draft  fine,  which  has  openiofi 
1k>1ow,  flared  or  otherwise,  to  take  in  the  air,  and  which  extends  up  above  the  top  of  tbr 
inner  chimney,  and  may  bo  covered  by  a  cap,  or  otherwise;  said  draft  flue  being  for  the 
])urposo  of  aiding  the  draft  of  the  chimney,  which  becomes  impeded  by  the  separation  oi' 
the  Hpark*}  from  the  otlier  products  of  combustion." 

i'laim, — "Having  thus  fully  described  our  invention,  what  we  claim  therein  as  newiii 
combining  with  a  stack  or  chimney,  provided  with  chambers  and  openings  for  separattDS 
and  passing  out  the  suioke  and  gases,  and  retaining  the  sparks,  substantially  such  i* 
herein  described,  the  draft  flue  around  the  stack  which  takes  in  air  at  the  bottom,  tod 
furnishes  at  the  top  of  the  chimney  additional  draft  to  supply  that  impeded  by  the  lepin* 
tion  of  the  sparks;  the  whole  being  arranged  substantially  as  herein  set  forth." 

37.  For  an  Improvement  in  Cotton  Presses;  Lewis  Lewis,  Yicksburg,  MiniMippi,  Ai- 
gust  17. 

Claim. — "Having  fully  described  the  nature  and  operation  of  my  press,  what  I  diim 
tlierein  as  of  my  invention  is,  the  arrangement  of  the  press  herein  aboVe  desciibed,inMch 
manner  that  it  moy  be  conveniently  charged  in  an  upper  story  of  the  building  in  which  it 
is  placed,  and  actuated  and  discharged  in  a  lower  story  of  the  same,  aubstantiallj  as  hcfOB 
fiot  forth,  reference  being  had  in  my  claims  for  Letters  Patent,  to  the  drawings  and  speci- 
fications as  filed  and  herein  before  set  forth." 


38.  For  an  Improvement  in  Hernia  Truss;  Allen  L  Lowniberry,  Bommenrilk, 
see,  August  17. 
''The  principal  feature  of  this  invention,  and  upon  which  iU  utility  and  a 
mainl/  depend,  conaUu  m  >he  ^qcuVax  ^oTm  o^  \hA  front  pltte,  or  pohie  bneibia'i|* 
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In  b«Us  «pon  the  track  of  the  ingainal  canal,  and  its  peculiar  conneiion  with  the  other 
Mfta  t>f  the  apparatus.*' 

C4btmi^-^**Whiat  I  claitn  as  my  invention  is,  the  peculiar  shape  of  the  two  halls,  and 
hmr  arrangement  upon  the  slides,  so  that  they  may  be  moved  upward  and  downward,  and 
iglrt  and  tefl>  to  any  part  of  the  metallic  plate  on  the  pubic  brace,  and  thus  be  fitted  to 
laj  rapture  in  the  abdominal  rings,  or  on  any  siaed  person,  and  their  combination  with 
lie  pubic  brace,  as  above  described/^ 

19.  For  an  Improvement  in  Artificial  LegSf  B.  Frank.  Palmer,  Philadelphia,  Pennsyl- 
vania, AugiMI  17« 

Claim. — ^I  am  aware  that  the  lendo  achillee  has  been  extended  upward  and  attached 
•  the  thigh  piece,  for  the  purpose  of  drawing  upward  the  heel,  and  depressing  the  forward 
MUt  ol  the  foot,  when  the  leg  is  straightened^  and  therefore  I  do  not  claim  that  arrangc- 
nent  as  my  invention.  But  what  I  do  claim  as  new  is,  attaching  the  upper  end  of  the 
modo  achilles  to  a  lever,  or  to  its  equivalent  mover,  which  is  united  to  an  auxiliary  tendon, 
hat  descends  from  its  connexion  with  the  thigh  piece;  and  also  the  so  arranging  of  the 
laid  lever  and  tendons  that  when  the  weight  of  the  person  is  thrown  upon  the  ball  of  the 
bot,  in  walking,  the  powerful  downward  strain,  which  will  thereby  be  exerted  upon  the 
lendo  achilles,  will  exert  little  or  no  influence  upon  the  said  auxilisry  tendon,  (which  de- 
leenda  from  the  thigh  piece,)  or  at  any  rate,  no  influence  that  will  have  an  apprecial)le 
tendency  to  bend  the  knee,  or  give  instability  thereto,  substantially  as  heroin  set  forth." 

"I  also  claim  the  vibrating  brace  and  elastic  cord,  operating  in  combination,  substantially 
Ml  the  manner  and  for  the  purposes  herein  set  forth. 

10.  For  an  Improvement  in  the  Neck  Yoke  of  Horaes;  Calvin  L.  Rawdon,  Bristol,  Ohio, 

August  17. 

Claim* — ^^What  I  claim  as  my  improvement  is,  the  spiral  springs,  operated  by  the  rods 
giving  extension  and  contraction  to  the  yoke,  in  the  manner  and  for  the  purpose  herein 
let  forth.** 

11.  For  an  Improvement  in  Artificial  Leg8;  Jonathan  Russell,  Philadelphia,  Pennsylva- 

nia, August  17. 

^he  nature  of  my  invention  is  m  combining  and  arranging  the  seversl  parts  of  an 
srtificial  leg>  a6  that  the  knee  joint  shall  be  firmly  locked  by  the  weight  upon  it,  when 
ipplied  to  either  the  toe  or  keel  part  of  the  foot,  thus  making  the  knee  joint  perfectly 
rigid,  when  the  leg  is  erect,  and  the  weight  of  the  body  or  a  portion  of  it  is  thrown  upon 
it,  at  the  wOl  of  the  wearer.'* 

Claim. — ^**Having  thus  fully  described  ray  invention,  what  I  claim  therein  as  new  is, 
ID  operating  the  lever  through  the  spring,  by  means  of  the  cords,  which  are  respectively 
attached  to  and  operated  by  the  toe  and  heel  part  of  the  f9ot,  as  that  when  the  leg  is  bent 
forward  or  back  on  the  ankle  joint,  the  knee  joint  shall  be  locked  by  said  lever,  substan- 
tially as  described." 

IS.  For  an  Improvement  in  Btdatead  Fastening^;  William  Shaw,  Clarion,  Pennsylva- 
nia, August  17. 

Claim. — **What  I  claim  as  my  invention  is,  the  plug  as  above  described,  in  combina- 
tion with  the  clamp  or  clamps,  for  fastening  liedsteads." 

43.  For  an  Improvement  in  Hot  Air  Furnaces,'  George  8.  D.  Spence,  Boston,  Massa- 
chusetts, August  17. 

Claim* — ^*Now  I  do  not  claim  a  descending  draft  as  such,  or  an  alternately  descending 
and  ascending  draft;  nor  do  I  claim  a  draft  divided  and  carried  in  diflferent  directions 
through  several  pipes  or  columns  at  a  time;  nor  do  I  claim  one  undivided  draft,  carried 
through  several  pipes  and  columns  at  a  time :  but  what  I  do  claim  as  my  invention  is,  the 
rombination  and  anrangement  of  the  ash  or  soot  separate  chambers  and  the  flues,  from 
whose  external  surfaces  the  heat  is  radiated  into  the  air  chamber  of  the  hot  air  furnace; 
that  is  to  say,  I  claim  the  combination  and  arrangement  of  the  descending  flue  at  and 
down  the  back  of  the  fire  plar^,  the  ash  flue  chamber,  the  ascending  and  descending 
arched  pipe,  the  ash  flue  chamber,  the  ascending  and  descending  arched  pipe,  the  ash 
Una  chamber,  and  the  vertical  flue  discharge  pipe,  carried  up  against  the  back  of  the  fire 
pbee,  and  having  a  communication  with  the  fire  place  and  a  damper;  all  substantially  as 
Vedfied." 

44*  For  til  Improvement  in  Machinery  ftr  Forming  Hat  SodieM;  ThsxDitA'^'f&mix^ 
City«f  Neir  Ymk,  AngaH  17* 

Cimm,f^^HawiBg  deteribed  the  ocnwtniclioii  tnd  opvEiSdjom  vlL  tObA  '^(M^»«\  ^wW^^X  >a\% 
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distinctly  understood  that  the  apparatus  for  picking  and  separating  the  far  fomii  no  pnt 
of  my  invention,  neither  does  the  movable  trunk,  all  these  parts  being  well  known  and  in 
ordinary  use  in  cotton  pickers  and  gins;  neither  do  I  claim  retaining  the  fibre  on  the 
former  by  exhaustion  by  a  blower,  that  being  public  property,  having  been  ahown  in  i 
patent  issued  to  T.  R.  Williams,  in  England,  in  1833;  neither  do  I  claim  the  use  of  water, 
to  form  the  packing  for  the  cylinder,  that  having  been  used  in  other  machineiy,  and  hot 
and  cold  water  have  been  used  in  felting  cloth  and  hat  bodies;  therefore,  this  ibrms  no 
part  of  my  claims. 

**1  do  not  limit  myself  to  the  screw,  to  rai^e  and  lower  the  former  and  trunk,  as  a  rtrk 
and  pinion  or  similar  means  may  be  used.  But  what  I  claim  is,  1st,  The  combinatioo  of 
the  water  packed  cylinder,  former,  and  sliding  and  revolving  shaft,  for  the  purposes  and 
as  described. 

2d,  I  claim  giving  alternate  motion  to  the  former  and  blower  case,  so  that  one  is  nisnl 
while  the  other  is  lowered,  in  the  manner  and  for  the  purposes  described. 

**3d,  I  claim  the  hood,  with  its  lining,  by  which  steam  or  other  gaseous  pressure  is 
made  to  force  the  bag  or  lining,  on  to  the  bat  or  former,  in  combination  with  the  standing 
perforated  pipe,  or  its  equivalent,  by  which  the  bat  is  wetted  through  the  perforatiou  in 
the  former,  as  described  and  shown." 

46.  For  an  Improvemen  t  in  Cvloriferest  Samuel  Whitmarsh,  Northampton,  Massachu- 
setts, August  17. 

Claim. — "What  I  claim  as  my  invention  is,  the  combination  of  the  water  supplr  re- 
servoir, the  chamber  or  bed  of  sand,  and  a  furnace  or  chamber  of  combustion;  the  whole 
being  made  to  operate  substantially  as  specified.'* 

46.  For  an  Improvement  in  the   Curriers*  Beam  and  Knife,-  James  D.  Willoughbj, 

Carlisle,  Pennsylvania,  August  17. 

Claim, — "What  I  claim  as  my  invention  is,  the  construction  of  a  curriers'  beam,  with 
flaps  on  its  edges  furnished  with  springs  and  gauges,  or  their  equivalents,  for  the  purpose 
of  dispensing  with  the  kneeing,  and  prevention  of  cutting  through,  and  production  of  re^ 
lar  thickness  of  leather. 

"I  also  claim  the  construction  of  a  knife,  made  adjustable  by  the  eccentric  handle  or  its 
equivalent,  in  connexion  with  the  gauges  or  guides,  substantially  as  and  for  the  purpose 
set  forth  in  the  foregoing  si)ecification  and  accompanying  drawings.*' 

47.  For  an  Improvemen  t  in  Processes  for  Making  Paints;  W'ashington  F.  Davis,  Assignor 

to  Birdsill  Cornell,  City  of  New  York,  August  17. 

Claim. — "I  am  aware  that  various  mixtures  of  gelatine,  albumen,  gums,  and  gun 
n»ins  have  been  used  in  watery  solutions,  for  making  a  cheap  paint  that  cover  extentive 
surfaces;  but  such  paints  as  the  gums  dry,  crack,  and  leave  lliiisu res  in  the  surfrces  fo 
covered,  and  have  other  defects;  I  do  not,  therefore,  claim  of  use  of  wateiy  solutioni  with 
such  materials:  but  what  I  claim  as  my  invention  is,  the  use  of  a  watery  «>lution  of  the 
sulphate  of  zinc,  to  be  mixed  with  white  lead,  zinc  white,  or  other  oil  painta,  in  the  fflsa- 
ner  herein  set  forth." 

48.  For  an  Improved  Fastener  of  Bits  to  Braces;  Erasmus  8mith,  Assignor  to  Dand 

May  dole,  Norwich,  New  York,  August  17. 

Claim. — "Having  described  my  improved  hand  drill  or  brace,  what  I  claim  u  new 
therein  is,  the  combination  of  the  cam  lever  with  the  lever  spring-catch,  for  sccaring  the 
bit  in  the  socket,  and  releasing  it  therefrom;  the  same  being  constructed,  axranged,  tad 
operating  substantially  as  described." 

49.  For  an  Improvement  in  Manufacturing  Cord  Buttons;  Nelson  Perkins,  Waw«^ 

sing,  New  York,  Assignor  to  Samuel  Dow,  Westficld,  Massachusetts,  August  17. 

Claim. — "What  I  claim  as  my  invention  is,  the  preparation  of  the  cords,  in  the  proeen 
of  manufacturing  cord  buttons,  by  gluing  them  together,  substantially  in  the  manner  aad 
for  the  purpose  herein  set  forth." 

60.  For  an  Improvement  in  Bill  Registers;  J.  N.  Ayres,  Stamford,  Connectieiit,  A>' 
gust  24. 

"The  principal  object  of  this  invention  is  to  show  at  a  glance,  to  thoae  petMOi  ii  * 
ootuiting  house  or  other  pWe  of  \^^\Tk««a^  vtVi^MA  duty  or  wish  it  is  to  know*  whrt  ^ 
are  becoming  payable  or  Teoe\Nalb\o  oN^rj  moxkV^)«sw\>SD«a  ^aSiwi^aA^"-"— ■" 
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Clmim^ — '^HtLVing  thus  described  my  inTentton,  I  wiD  now  proceed  to  state  what  I 
daim: 

<*Iii  cumbination  with  the  perpetual  calender  in  the  same  table,  frame,  or  box,  I 
elaim  the  bill  register,  consisting  of  the  strips  or  sheets  of  paper,  or  other  material,  suit- 
ably ruled  for  names  and  amounts,  and  inserted  in  or  attached  to  the  table,  frame,  or  box, 
in  any  conyenient  way,  so  as  to  be  easily  remoTsble  or  renewable,  on  either  side  of  the 
columns  of  days  of  the  month  and  week,  under  suitable  heading^,  which  denote  whether 
the  bills  are  payable  or  receivable,  as  herein  substantially  set  forth." 

61.  For  an  Improvement  in  Cooking  Stoves,'  Reuben  J.  Blanchard,  Albany,  New  York, 
August  24. 

'^My  improvement  consists  in  introducing  into  the  front  and  back  flues,  a  separator,  to 
divide  the  columns  of  heated  gases,  during  a  portion  of  their  descent  and  ascent  in  these 
flues." 

Claim* — ''What  I  claim  as  my  invention  is,  the  placing  the  separators  in  the  front 
and  back  descending  and  ascending  flues  of  a  cooking  stove,  to  divide  the  products  of 
combustion,  while  they  are  permitted  to  pass  undivided  over  the  top  and  under  the  bottom 
plates  of  the  oven,  substantially  as  described  in  the  above  specification." 

52.  For  an  Improvement  in  Instruments  for  Lasting  Boots;  Hezekiah  Conant,  Wor- 
cester, Massachusetts,  August  24. 

Claim. — *'What  I  claim  as  of  my  invention  is,  the  combination  of  the  two  levers,  con- 
nected together  and  connected  to  the  jaws,  also  connected  to  tlie  step,  by  which  combina- 
tion, on  opening  the  pincers,  the  simultaneous  motion  of  the  two  jaws  are  guided,  so  as 
to  take  hold  of  both  sides  of  the  leather,  and  by  pressing  the  handles  towards  each  other, 
bring  up  the  leather  with  equal  tension  on  both  sides.  I  claim  this  for  the  purpose  and  in 
form,  substantially  as  above  described." 

63.  For  an  Improved  Machine  for  Cutting  Cheese;  Walter  K.  Foster,  Bangor,  Maine, 
August  24. 

Claim* — "I  do  not  claim  the  mere  combination  of  a  disk  and  spindle;  but  what  I  do 
claim  as  my  invention  is,  the  combination  of  the  groove  and  the  slot  with  the  spindle  and 
its  sustaining  board,  so  as  to  guide  the  point  of  the  knife,  and  support  the  pointed  end  of 
the  knife,  when  the  knife  is  forced  down  through  the  cheese,  ae  stated. 

**And  in  combination  with  the  groove,  slot,  and  plate  or  board,  I  claim  the  secondary 
rotary  board,  to  be  applied  and  used  substantially  in  manner  and  for  the  purpose  as  spe- 
cified." 

54.  For  an  Improvement  in  a  Bed  for  Invalids;  Stevens  D.  Hopkins,  Staunton,  Virginia, 

August  24. 

*'The  nature  of  my  invention  consists  in  arranging  a  frame,  upon  or  within  which  any 
ordinary  bedstead  may  stand,  with  a  sheet,  hammock,  or  mattress  suspended  from  a  car- 
riage on  top  of  said  frame,  so  that  it  may  be  raised  up  or  rest  upon  the  bed,  as  the  case 
may  be,  or  removed  from  over  the  bed  and  used  as  a  swing,  for  gently  exercising  or 
for  removing  the  patient  from  one  bed  to  another,  without  lifting,  as  is  usually  done." 

Claim. — ^'^Having  thus  fully*dcscribed  the  nature  of  my  invention,  what  I  claim  therein 
as  new  is,  suspending  the  sheet,  hammock,  or  mattress,  upon  which  the  patient  lies,  to  a 
carriage,  which  moves  on  a  frame  placed  over  or  around  a  common  bed,  so  that  by  said 
<»rriage  the  patient  may  be  raised  up  or  let  down  upon  the  bed,  or  moved  from  one  place 
to  another,  or  gently  exercised;  the  whole  being  arranged,  combined,  and  operating  sub- 
stantially in  the  manner  described  and  fully  shown." 

55.  For  an  Improvement  in  Instruments  for  Lasting  Boots;  Benjamin   Livermore, 

Hartland,  Vermont,  August  24. 

Claim* — "I  do  not  claim  as  my  invention  the  screw,  the  standard,  the  nut,  or  the  arms; 
but  what  I  do  claim  as  my  invention  is,  the  mode  of  bringing  the  arms  together,  by  the 
means  of  the  slots  in  the  arms,  and  the  bolt  operating  in  the  slots,  when  this  is  used  in 
combination  with  the  standard,  substantially  in  the  manner  herein  described." 

66.  For  an  Improvement  in  Signal  Telegraphs;  Charles  Latimer,  Washington,  District 

of  Colambia,  August  24. 

^^The  nature  of  my  invention  consists  in  the  arrangement  of  coVox«^  «cA^\l^\v<^^D^^ 
one  above  the  other,  into  comets  and  numbers." 
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Claim. — "What  I  claim  ai  my  invention  is,  the  formation  of  a  complete  lyftemof 
telegraphic  fignahi  by  means  of  a  vertical  arrangement  of  white  and  colored  lighu,  oi 
their  equivalents,  by  which  any  number  and  species  of  signals  may  be  made  with  eaieind 
simplicity." 

57.  For  an  Improvement  in   Chums,'  Rufus  Maxwell,  Lewis  County,  Virginia,  Aa- 

gust  24. 
Claim. — "I  claim,  Ist,  the  forcing  of  the  milk  through  a  rack,  by  revolving  the  chum 
in  an  orbit,  without  turning  it  on  its  axis. 
**2d.  The  bow  and  rods  connected  together,  as  above  described^" 

58.  For  an  Improved  Abutment  Motion  for  lieveraible  Rotary  Engines;  Cawias  A. 

Mills,  Coldwatcr,  Michigan,  August  24. 

Claim. — "What  I  claim  as  my  invention  is,  the  combination,  for  the  purpose  of  with- 
drawing the  sliding  .heads  at  proper  intervals  and  returning  them,  whichever  way  thi 
engine  is  working,  of  the  rods,  the  levers,  the  wheels,  with  their  we<lge-shaped  projectior.» 
or  inclines,  and  the  springs;  Uio  whole  arranged  and  operating  in  any  way  sulxtantially 
as  set  forth." 

59.  For  an  Improvement  in  Machines  for  Cutting  Hand  Rails;  George  B.  PuIUngir. 

Philadelphia,  Pennsylvania,  August  24. 

Claim. — "What  I  claim  as  my  invention  is,  arranging  the  rolIers,onc  above  theotbei. 
within  a  revolving  frame,  so  as  to  allow  the  curved  roller,  or  its  equivalent,  being  substi- 
tuted for  the  roller  at  the  time  desired,  and  in  the  manner  and  for  the  purpose  herein  fully 
specified." 

60.  For  an  Improvement  in  Horse  Power;  David  Russell,  St.  Louis,  Missouri,  August  '24. 

"My  improvement  consists  of  a  novel  method  of  emploj'ing  the  power  of  horses,  by 
which  their  weight  as  well  as  draft  ia  rendered  available,  and  by  which  the  velocity  ol  tin' 
running  parts  is  not  reduced,  by  extending  the  circle  or  sweep  u])OU  which  the  iiichfi. 
wheel  travels." 

Claim. — **Having  thus  fully  described  my  improved  horse  power,  what  I  claim  thfreij: 
as  new  is,  1st,  the  combination  of  the  canting  tread  wheel,  the  horizontal  sweep  shaA.an*! 
friction  wheel,  for  producing  motion,  in  the  manner  described,  by  which  the  xkhet\  i^ 
always  running  down  hill,  by  throwing  the  weight  of  the  horse  on  to  the  canting  whrtU 
just  forward  of  it,  as  above  described." 

61.  For  Improvements  in  Mechanism  for  Griping  Wood  Screic  Blanks,  4-c./  ThoiuM 

J.  Sloan,  City  of  New  York,  August  24. 

Claim . — "What  I  claim  as  my  invention  for  operating  the  griping  j.iws  on  the  man- 
drels of  machines  for  threading  or  shaving  the  heads  of  wood  screws,  i»,  the  employiiKiit 
of  a  wedge  on  a  stem  within  the  mandrel,  to  act  on  the  jaws,  to  close  them,  substantially 
as  specified,  when  the  said  wedge  stem  is  combined  with  a  slii\^g  frame,  or  its  equiiialrDt. 
by  means  of  an  interjiosed  spring,  substantially  as  specified,  for  the  purpose  of  adaptiDC 
the  jaws  to  the  griping  of  blanks  of  various  sizes,  as  set  forth. 

"And  I  also  claim,  in  combination  with  the  said  spring  connexion,  for  the  purpose  fp^ 
cified,  the  making  of  the  wedge  faces  curved,  substantially  as  specified,  to  insure  an  eqiul 
or  nearly  equal  force  on  the  g^'iping  jaws,  as  set  forth." 

62.  For  an  Improvement  in  Threading  Pointed  Wood  Screws;  Thomas  J.  Sloan,  City 
of  New  York,  August  24. 

Claim. — "What  I  claim  as  my  invention  is,  giving  to  the  mould  or  former,  or  its  equi- 
valent, motion,  substantially  as  specified,  whereby  the  cutting  away  of  the  metal  at  lite 
end  of  the  shank  is  divided  amongst  several  threading  motions,  instead  of  being  cutaway 
at  the  first  threading  motion,  as  heretofore  practised." 

63.  For  an  Improvement  in  Railroad  Truck;  Edwin  Stanley,  Bennington,  New  T«k, 

August  24. 

Claim. — "I  claim  as  my  invention,  1st,  the  combination  of  the  brake  with  thewhrcl 
and  rail,  arranged  and  operating  substantially  as  described. 

"2d,  Making  the  wheel  substantially  as  herein  described,  for  the  purpdeea  of  prevrBtiBf 
from  clogging  with  snow,  or  o\\\ei  ft\i\»\axv^^«,^wd  \svving  it  a  better  hold  upon  the  nil*  i* 
tihore  0uggeitedt*' 
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64.  For  an  Improvement  in  Apparatus  for  Feeding  Boilers;  Andrew  Walker,  Jr. 
Johnsbury,  Vermont,  August  24. 

Claim. — ''What  I  claim  as  my  invention  is,  the  combination  of  the  heater  or  vessel 
and  its  pipes  and  stop  cocks,  or  either  of  them,  with  the  tank,  toiler,  and  force  pump,  so 
ait  to  operate  therewith,  or  enable  the  force  pump  to  be  operated,  substantially  in  manner 
and  under  the  circumstances  as  above  set  forth." 

65.  For  an  Improvement  in  Mills  for  Mashing  Vegetables  and  Mixing  Clay;  Clark 

Alvord,  Geddes,  Now  York,  August  31. 

Claim* — "  What  I  claim  as  my  invention  is,  the  use  of  grated  hollow  cylinders,  opera- 
ting: together,  so  that  the  grates  of  one  cylinder  must  be  between  the  grates  of  another 
cylinder  of  like  construction,  thereby  forcing  the  material  operated  upon  from  the  f)eri- 
phery  of  the  cylinder  or  cylinders  to  the  inside  of  such  cylinder  or  cylinders,  thereby  mash- 
ing, grinding,  and  mixing  the  same,  as  above  set  forth." 

66.  For  an  Improved  Reverheratory  Furnace;  Christopher  G.  Best,  Albany,  New  York, 

August  31. 

Claim, — ^'^I  claim  the  reverheratory  furnace,  constructed  as  described;  the  fuel  with  the 
lire  box  being  above  the  metals  to  be  melted  in  the  chamber,  and  bringing  the  flame  and 
heated  products  of  combustion  vertically  down  through  the  metals  in  the  chamber,  in  the 
manner  and  for  the  purposes  set  forth." 

67.  For  an  Improvement  in  Wash  Boards;  Lester  Butler,  Kenosha,  Wisconsin,  Au- 

gust 31. 

Claim. — "What  I  claim  is,  the  curved  or  circular  form  of  the  crimp,  giving  a  better 
chance  for  the  suds  and  water  to  remain  amid  the  clothes  during  the  process  of  rubbing, 
and  also  keeping  tiie  water  near  the  centre  of  said  board;  thus  rendering  the  work  easier 
than  the  old  fashioned  form." 

6S.  For  a  Roller  Saw-Set;  Abel  Bradway  and  Elijah  Valentine,  Monson,  Massachusetts, 
August  31.  , 

Claim. — ^*'Having  fully  described  our  improved  saw-set,  what  we  claim  therein  as  new 
is,  the  stamps  alternating  with  the  spaces  upon  the  end  of  a  cylinder,  in  combination  with 
a  beveled  cylinder,  which  is  caused  to  revolve  with  equal  velocity  in  the  direction  opposite 
to  that  of  the  cylinder,  ariangcd  in  the  manner  and  for  the  purpose  substantially  as  herein 
described." 

69.  For  an  Improvement  in  Kilns  for  Pottery;  George  R.  Booth,  Hanlcy,  England, 

August  31;  patented  in  England,  June  15,  1843. 

Claim. — "What  I  claim  as  my  invention  is,  the  arrangement  of  the  fire  hearth  below 
the  oven  bottom,  and  provided  with  suitable  apertures  for  the  admission  of  air,  to  regulate 
the  combustion,  substantially  as  described,  when  this  is  combined  with  the  oven  or  heating 
chamber,  provided  with  a  tube,  or  the  equivalent  thereof,  as  specified,  for  discharging  the 
heat  above  the  bottom  of  the  oven,  and  diffusing  it  in  the  oven,  and  also  provided  with 
outlet  flues  or  apertures  at  or  near  the  bottom,  and  with  apertures  or  tubes  at  or  near  the 
top  of  the  discharge  of  gases  or  steam,  all  substantially  as  herein  described  and  for  the 
purpose  specified." 

70.  For  an  Improved  Blind  Operator  and  Fastener;  James  R.  Crcighton,  Cincinnati,* 

Ohio,  August  31. 

"My  improvements  consist  in  a  method  of  opening,  closing,  and  fastening  window 
blinds  from  the  inside,  by  machinery  which  passes  from  the  inside,  under  the  stool  and 
through  the  subsiil;  the  motion  of  the  blind  being  accomplished  by  a  straight  bhove  out  or 
pull  in,  as  the  case  may  be,  such  a  motion  only  requiring  a  straight  mortise  through  the 
Bubsill." 

Claim. — "Having  thus  described  the  nature  of  my  improvement  in  blind  operators, 
what  I  claim  therein  as  new  is,  the  combination  and  arrangement  of  the  sliding  plate,  pro- 
vided with  a  notch  and  extension  rod  and  handle,  with  the  vibrating  link  and  fastening, 
and  with  the  catch  and  notches,  by  which  I  am  enabled  to  operate  a  blind  from  the  inside, 
by  a  tlimight  shove  or  pull,  as  the  case  may  be,  and  to  fiisten  it  shut  or  partially  open,  as 
re<|uired." 
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71.  For  an  Improvemeni  in  Artificial  Legtf  John  8.  Drake,  Citj  of  New  York,  An- 

gust  31. 

Claim* — "I  do  not  claim  the  use  of  a  aprinsr  to  throw  the  lower  part  of  the  leg  fonnn], 
hut  I  am  not  aware  of  any  straight  or  curved  spring  having  been  used  with  a  skeleton 
knee,  as  herein  shown.  I  do  not  claim  the  open  skeleton,  to  receive  the  stump,  as  the 
ordinary  wooden  legs  have  been  secured  by  straps  and  banda,  acting  in  the  same  minner 
and  for  the  same  purpose. 

**Wbat  I  claim  is,  1st,  the  skeleton  knee  piece,  in  combination  with  the  spring,  attich* 
ed  at  its  ends  to  the  upper  and  lower  parts  of  the  leg,  as  described  and  shown. 

*'2d,  I  claim  the  arrangement  of  the  spring  toes  on  their  centre,  kept  down  by  the  ipring, 
as  described  and  shown. 

''3d,  I  claim  the  locking  piece  and  hook,  to  allow  of  the  bending  of  the  leg,  as  described 
and  shown." 

72.  For  an  Improvement  in  Oil  Canf;  Samuel  Field  and  Charles  W.  Hemld,  Bsm, 

Massachusetts,  August  31. 

Claim. — "What  we  claim  as  our  invention  is,  the  combination  of  the  receiving  cfaam* 
ber,  D',  with  the  chamber,  D,  and  flanch,  L;  the  whole  being  constructed,  and  arranged, 
and  operating  in  manner  and  for  the  purpose  substantially  as  herein  set  forth  and  spe* 
cified/' 

73.  For  Improvements  in  Printing  Press;  George  P.  Gordon,  City  of  New  York,  Au- 
gust 31. 

Claim. — '^Having  fully  described  and  explained  my  improvements,  I  do  not  claim  the 
periphery  of  a  cylinder  as  a  distributing  surface  for  the  ink,  nor  the  segment  of  the  cylin- 
der, to  form  a  place  for  the  form  of  type,  sd  arranged  by  catches  and  stops  that  it  may  be 
turned  over  any  distance,  to  receive  the  form,  as  in  the  Voorhies  pre^s;  but  what  1  do 
crlaim  is,  the  arrangement  and  application  of  a  cylinder  which  always  remains  stationary 
in  its  own  position,  as  well  while  receiving  the  form  as  when  used  as  a  distributing  sur&ce. 

**I  do  not  claim  an  arm  or  single  frame,  to  carry  one  set  of  rollera  around  the  peripberr 
of  a  cylinder,  as  in  the  Voorhies  press;  but  I  do  claim  the  combination  and  arrangemeo't 
of  several  sets  of  rollers  in  one  frame,  to  traverse  round  the  periphery  of  a  cylinder,  whfb 
these  sets  of  rollera  alternately  or  consecutively  pass  over  the  form,  and  admit  an  impret* 
sion  to  be  taken,  between  the  time  one  of  the  sets  leaves  the  form  and  the  next  aet  anives 
to  it,  for  the  purpose  of  giving  slow  motions  to  the  inking,  with  rapid  impressions  upon 
the  same  form;  thus  effecting  more  speed,  as  regards  the  amount  or  number  of  impieasioDi 
to  \)€  produced  in  a  given  time. 

*'I  do  not  claim  the  continuous  sheet,  nor  feeding  a  continuous  sheet  of  paper  to  a 
printing  press;  but  I  do  claim  the  arrangement  of  the  gauge,  1,  guides,  2,  pawl,r,  cranb, 
s  and  df',  rod,  £',  pin,/,  and  wheels,  af,  in  combination  with  the  sheare  for  cutting  offtbe 
Mhcet  after  it  is  printed,  and  the  cam,  y,  from  which  it  receives  its  motion;  the  whole  of 
those  parts  operating  as  described;  all  of  which  is  herein  fully 'described  and  set  forth.** 

71.  For  an  Improvement  in  Washing  Machines,-  Jarvis  T.  Mudgc,  Washington,  District 
of  Columbia,  August  31. 

Claim . — "Having  described  my  improvement,  what  I  claim  as  my  invention  is,  the 
providing  a  washing  machine  with  a  hinged  (lap  rubbing  board,  or  its  equivalent,  for 
turning  the  clothes  in  the  tub,  in  combination  with  the  dasher  and  hinged  presaer,  for  the 
jmrposcs  set  forth  and  shown  in  the  specification  and  accompanying  drawings.'* 

75.  For  an  Improvement  in  Governor  for  Steam  Engines;  George  8.  Steams  and  Wa. 

Hodgson,  Cincinnati,  Ohio,  August  31. 

C/oiJii.— >"  What  we  claim  as  new  is,  the  combination  of  the  quadrants  and  the  rylindziat 
rack,  arranged  and  operating  substantially  as  set  forth;  not  confining  ooneives  to  the 
cylindrical  form  of  the  rack;  other  forms  may  be  used,  if  found  to  suit,  such  as  squaityOr 
any  polygon  form." 

76.  For  a  Process  for  Restoring  Shape  and  Tempering  Articles  of  Hardened  SUd; 
John  Silvester,  West  Bromwich,  England,  August  31;  patented  in  England,  Jiljr 
17, 1850. 

Claim. — ^"And  having  now  described  my  said  invention,  and  the  manner  in  which  Ike 
fame  is  to  be  performed,  1 4ec\aT«  xViaX  ^VaI  I  claim  is,  the  curing  or  remedjing  th»  db- 
tortian  which  has  taken  place  m  ix«e\  v\^\«a  ^^faik%  ^«  ^af^Tva^sso.  <:&  Katdpningi  Ij 
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Mressing  them  between  dies,  previously  heated  to  a  sufficient  degree  to  "bring  back'*  or 
*let  down"  the  temper;  the  mechanical  pressure  to  be  applied  while  the  plates  are  in  the 
rouiBC  of  being  tempered,  (the  pressure  being  continued  during  the  process  of  tempering,) 
IS  before  exemplified  and  described." 

r7.  For  an  Improvement  in  Brick  Maehinet;  Arad  Woodworth,  dd,  and  Samuel  Mower, 
Boston,  Massachusetts,  August  31;  patented  in  England,  January  24,  1852. 

Claims — **Having  described  our  improvements,  what  we  claim  as  of  our  invention  is 
combining  with  the  percussion  machinery,  the  lower  piston  or  pistons  and  machinery,  to 
produce  a  compression  of  the  bottom  surface  of  the  brick,  and  machinery  to  produce  a 
compression  of  the  top  surface  of  the  brick;  the  whole  being  substantially  as  herein  before 
lescribed;  not  meaning  such  compression  of  the  same  as  is  produced  by  the  percussion  of 
■he  ram,  but  a  separate  compression,  effected  by  other  means,  as  described. 

**We  also  claim  the  improvement  of  constructing  each  of  the  orifices  of  the  mould 
*hargeT  with  flaring  or  inclined  sides,  inclining  inwards  towards  each  other  as  they  de- 
icend;  the  whole  being  substantially  in  manner,  and  to  effect  the  object  or  overcome  the 
lifficulty,  herein  before  stated. 

''We  also  claim  the  improvement  of  combining  with  the  adjustable  gate,  or  striker,  a 
nechanism  that  will  cause  it  to  rise  upwards  as  the  mould  charger  moves  forwards  towards 
be  moulds;  such  rising  upwards  of  the  striker  being  for  the  purpose  herein  before  ez- 
ilained." 

i^S.  For  an  Improved  MetaUie  Stuffing*Box  Packing  in  Steam  Engines,'  Ebenezer 
Winship,  City  of  New  York,  August  31. 

Claims — ''Having  /ully  described  my  invention,  what  I  claim  therein  as  new  is,  the 
'x>mbination  of  an  elastic  ring,  made  to  fit  tightly  on  the  rod  and  loosely  in  the  stuffing 
K>z,  and  having  an  intercepting  tongue  and  spring  plate,  to  prevent  the  steam  from 
•scaping  through  the  slot  therein,  with  the  plate,  or  its  equivalent,  fitting  tightly  over  the 
ing,  and  loosely  encircling  the  rod,  and  the  gasket,  or  its  equivalent,  above  said  plate, 
abstantially  as  described." 

'9.  For  an  Improvement  in  ElectrO'Magnetic  Fire  Alarms,'  Henzy  Van  Ansdall,  Preble 
County,  Ohio,  August  31.  . 

Clcdm. — "I  claim  the  combination  and  arrangement  of  a  signal  wheel  with  two  elastic 
ircuits,  so  that  when  one  is  broken  the  wheel  may  revolve,  and  operate  a  key  in  the  other 
ircuit. 

''2d,  I  also  claim  the  mode  of  constructing  an  elastic  circuit,  by  breaking,  tapping,  and 
linding  with  a  combustible  material,  or  equivalent,  for  the  purpose  of  making  it  sensitive 
o  fire,  as  herein  described." 


Re-issues  for  August,  1852. 

.  For  an  Improvement  in  the  Manufacture  of  Bullets,  4rc.;  George  W.  Campbell,  City 
of  New  York,  dated  November  20,  1847;  re-issued  August  3, 1852. 

Claim. — "I  do  not  therefore  claim  as  of  my  invention,  casting  bullets,  buckles,  and 
ither  articles,  in  a  series  of  moulds  moving  under  a  spout,  when  the  surface  on  which  the 
ead  is  poured  is  unbroken;  nor  do  I  wish  to  limit  myself  to  the  precise  construction  of 
Boulds,  nor  to  the  special  arrangement  of  them,  so  long  as  the  same  results  are  produced 
J  equivalent  means.  But  what  I  claim  as  my  invention  in  the  method  of  casting  bullets, 
kc^  in  a  succession  of  connected  moulds,  is,  jointing  them  together,  so  that  they  shall 
eparate  and  come  together  in  vertical  planes,  at  right  angles  to  the  line  of  motion  of  the 
erieSf  or  nearly  so,  substantially  as  and  for  the  purpose  specified." 

;  Fov  an  Improvement  in  Making  Lamp  Blaekg  John  G.  Muir,  Philadelphia,  Pennsyl- 
vania, dated  November  13, 1844;  re-issued  August  24,  1852. 

Claiw^4 — *'What  I  claim  as.  my  invention  and  improvement  is,  the  mode  herein  de- 
cribed  of  burning  lamp  black,  that  is  to  say,  burning  it  in  a  confined  building  or  room, 
rtthout  chimney  or  draft,  substantially  in  the  manner  set  forth  in  the  above  specification." 

Disieirs  for  Auoust,  1852. 

.  For  R  Design  for  a  Cooking  Stove;  8amuel  Eberly,  Mechanicsburg,  Pennsylvania, 
Aogost  8. 

C/iniik-^^WhRt  I  claim  as  new  is,  the  combination  of  the  omamcnl^'nWVk^^  Yvok!^ 
i^Btd  on  the  mu£see  oftiu  side  plate  of  the  stove." 
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2.  For  a  Design  for  a  Water  Cooler;  Patrick  Molony,  Cincinnati,  Ohio,  Augusts. 

Claim. — ^*'What  I  claim  as  my  protluction  is,  the  design  and  configuration  of  an  oma- 
mental  water  cooler,  substantially  as  described  and  represented  in  the  annexed  drawings.*' 

3.  For  a  Design  ft/r  a  Cooking  Stove;  Russell  Wheeler  and  Stephen  A.  Bailey,  Utica, 

New  York,  August  3. 

Claim, — ''We  do  not  claim  the  exclusiTC  tight  to  the  general  construction  of  the  stove; 
but  what  we  do  claim  is,  the  design  and  configuration  of  the  ornaments  and  mouldings,  as 
described  and  set  forth  in  the  accompanying  drawings." 

4.  For  a  Design  for  a  Cooking  Stove;  Garretson  Smith,  Henry  Brown,  and  Julius  Hol- 

zer,  Assignors  to  North,  Harrison,  and  Chase,  Philadelphia,  Pennsylvania,  August  3. 

Claim. — "What  we  claim  as  our  invention  is,  the  design  and  configuration  of  the 
mouldings,  conical  rods,  petals,  rosette,  scroll,  and  foot,  as  herein  described." 

5.  For  a  Design  for  a  Grate  Frame  and  Fender;  James  L.  Jackson,  City  of  New  York, 

August  10. 

Claim . — "What  I  claim  therein  as  new  is,  the  combination  and  arrangement  of  the 
ornamental  figures  herein  represented." 

6.  For  a  Design  for  a  Grate  Frame  and  Fender;  James  L.  Jackson,  City  of  New  York, 

August  10. 
Claim. — "What  I  claim  therein  as  new  is,  the  combination  and  arrangement  of  the 
ornamental  figures  herein  represented." 

7.  For  a  Design  fsr  a  Grate  Frame,  Summer  PieUy  and  Fender;  James  L.  Jackson, 

City  of  New  York,  August  10. 

Claim. — "A^liat  I  claim  therein  as  new  is,  the  combination  and  arrangement  of  the 
ornamental  fig^es  herein  represented." 

8.  For  a  Design  for  a  Cooking  Stove;  Frederick  Schultz,  Assignor  to  William  P.  Cre«- 

son,  District  of  Northern  Liberties,  Pennsylvania,  August  1 0. 

Claim, — "What  I  claim  as  my  invention  is,  the  ornamental  designs  for  a  flat  top  cook- 
ing stove,  as  herein  described  and  arranged,  and  represented  in  the  annexed  drawings.*' 

9.  For  a  Design  for  a  Stove;  Jacob  Beesley  and  Edward  Delany,  Assignors  to  William 

P.  Crcsson,  Philadelphia,  Pennsylvania,  August  10. 

f'laim. — "What  we  claim  as  our  invention  is,  the  ornamental  designs  for  a  nine-plate 
stove,  as  herein  described  and  represented  in  the  annexed  drawings." 

JO.  For  a  Design  for  a  Cooking  Stove;  Jacob  Beesley,  Assignor  to  Richard  Peterson, 
Philadelphia,  Pennsylvania,  August  10« 

Claim, — "What  I  claim  as  my  invention  is,  the  omameutal  designs  for  a  stove,  called 
the  Complete  Cook,  as  herein  described,  and  represented  in  the  annexed  drawings." 

1 1 .  For  a  Design  for  a  Parlor  Stove;  Dutee  Arnold,  Providence,  Rhode  Island,  Au- 
gust 17. 

Claim, — ^"What  I  claim  as  my  production  is,  the  new  design,  consisting  of  the  bead 
and  lattice  work,  and  human  figures,  herein  above  described  and  represented  in  the 
drawings." 

Its.  For  a  Design  for  a  Six  Plate  Stove;  Samuel  F»  Pratt,  Boston,  Massachusetts,  As- 
signor to  Jagger,  Treadwell  &  Perry,  Albany,  New  York,  August  17. 

Claim, — "What  I  claim  as  my  production  is,  the  combination  and  arrangement  of 
ornamental  figures  and  forms  represented  in  the  accompanying  drawings,  forming  together 
an  ornamental  design  for  a  six  plate  stove." 

1^.  For  a  Design  for  a  Cooking  Stove;  John  8.  Perry,  Assignor  to  Jagger,  Treaitwell  & 
Perry,  Albany,  New  York,  August  17. 

Claim, — *^What  I  claim  as  my  production  is,  the  combination  and  anrangement  of 
ornamental  figures  and  forms  represented  in  the  accompanying  drawings,  forming  togcfhcr 
an  ornamental  design  'for  a  cooking  stove." 

14.  For  a  Design  for  a  Cooking  Stove;  John  8.  Peny,  Assignor  to  Jai^ger,  Tretdwdl  & 
Perry,  Albany,  New  York,  August  17. 

Clam^'-'**WhQX  I  claim  asm^  ^Todxictiou  is,  the  oombinatioa  and 
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mental  fij^res  and  forms,  represented  in  the  accompanying  drawings,  forming  together  an 
imamental  design  for  a  cooking  stove.'* 

15.  For  a  Design  for  a  Parlor  Stove ;  Ezra  Ripley,  Assignor  to  Nicholas  S.  Vcdder,  Troy, 

New  York,  August  31. 

Claim, — ^*'What  I  claim  as  new  is,  the  ornamental  design  and  conBguration  of  stove 
jiatea,  the  same  as  herein  described  and  represented  in  the  annexed  drawing.'* 

16.  For  a  Design  for  a  Parlor  Stove  Plate,-  Samuel  A.  House,  Mechanicsvillc,  Assignor 

to  Hiram  House,  Troy,  New  York,  August  31. 

Claim, — "What  I  claim  as  new  is,  the  ornamental  design  and  configuration  of  stove 
plate,  the  same  as  herein  described  and  represented  in  the  annexed  drawings.*' 

17.  For  a  Design  for  the  Top  and  Front  Plates  of  a  Parlor  Stove;  Samuel  A.  House, 

Mechanicsvillc,  Assignor  to  Hiram  House,  Troy,  New  York,  August  31. 

Claim, — *'What  I  claim  as  new  is,  the  ornamental  design  and  configuration  of  parlor 
■tore  top  and  front  plates,  the  same  as  herein  described,  and  represented  in  the  annexed 
drawings." 

18.  For  a  Design  for  Parlor  Store  Front;  Samuel  A.  House,  Mechanicsville,  Assignor 
to  Hiram  IIousc,  Troy,  New  York,  August  31. 

Claims — "What  I  claim  as  new  is,  the  ornamental  design  and  configuration  of  stove 
front,  the  same  as  herein  described,  and  represented  in  the  annexed  drawings.'* 


SEPTEMBER. 

1.  For  an  Improvement  in  Smoothing  Irons;  Fedral  C.  Adams,  Aberdeen,  Ohio,  Sep- 

tember 7. 

Claim, — "What  I  claim  as  my  improvement  is,  Ist,  the  basket  grate,  formed  by  the 
bars,  as  mentioned  in  the  specification. 

**2d,  I  claim  the  concave  form  in  the  top  of  the  smoothing  portion  of  the  iron,  all  for 
the  purposes  set  forth.** 

2.  For  an  Improvement  in  Machines  for  Making  Carriage  Wheels;    Chauncey  H. 

Guard,  Brownville,  New  York,  September  7. 

Claim* — ^*'What  I  claim  as  my  invention  is,  the  manner  of  feeding  up  the  boring  spin- 
dle slowly,  and  bringing  it  back  speedily,  whilst  the  driving  spindle  is  turned  constantly 
in  one  direction,  and  with  the  same  velocity,  viz:  by  connecting  the  driving  spindle  to 
the  boring  spindle,  by  means  of  the  collared  bar,  and  by  a  cog-wheel  on  the  former,  gear- 
ing into  a  pinion  on  the  latter,  and  by  screw  threads  formed  upon  the  said  spindles,  which 
can  be  alternately  operated  upon  by  the  segmental  nut  which  is  placed  between  them, 
and  actuated  by  the  lever,  substantially  as  herein  set  forth.'* 

3.  For  an  Improvement  in  Refrigerators  of  Wort;    Adolph  Hammer,  Philadelphia, 

Pennsylvania,  September  7. 

Claim, — ^"What  I  claim  as  new  is,  the  series  of  deep,  narrow,  open  chambers,  when 
made  with  vertical  partitions  so  as  to  form  passages  at  the  bottoms  thereof,  for  imparting 
to  the  wort  a  direction  downward  and  upward,  through  the  said  chambers,  in  combination 
with  shallow  chambers,  with  which  the  aforesaid  chambers  successively  communicate, 
and  the  enclosed  chambers,  through  which  flows,  in  direction  opposite  to  that  of  the  wort, 
a  current  of  cold  water,  in  the  manner  and  for  the  [iUrposo  herein  set  forth  and  shown  in 
the  drawing.'* 

4.  For  an  Improvement  in  Apparatus  for  Feeding  Chickens;  Simeon  W.  Albee,  Wal- 

pole.  New  Hampshire,  September  7. 

"The  nature  of  my  invention  consists  in  attaching  and  arranging  doors  to  a  suitable  case 
in  such  manner,  that  said  doors  will  bo  opened  inwardly  by  the  fowls,  when  they  tread 
upon  steps  connected  by  levers  and  rods,  or  their  equivalents,  to  the  doors,  as  will  be 
hereafter  described.** 

Claim* — "I  do  not  claim  attaching  and  arranging  the  doors  to  the  case,  so  that  said 
doors  will  open  outwardly,  as  that  has  been  previously  done;  but  what  I  claim  as  new  is, 
attaching  and  arranging  the  doors  to  the  case  in  such  manner  that  said  doors  will  open 
inwardly  instead  of  outwardly,  when  the  fowls  tread  upon  the  steps;  the  dooca  \M.vci% 'de- 
tached to  the  case  and  arranged  aa  detcribed,  or  in  any  equxv«\eDX  ^v^r 
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5.  For  an  Improvement  in  Railroad  Signals,-  Aurin  Bugbee,  Charlton,  Massachnsctts, 
September  7. 

Claim, — "I  do  not  claim  the  simple  combination  of  a  bell  hung  to  a  spring,  a  cord  or 
chain  leading  therefrom,  and  a  tripping  lever  or  apparatus,  which  when  moved  in  one 
direction,  eball  pull  the  cord  and  cause  the  bell  to  vibrate,  as  this  is  a  well  known  combi- 
nation applied  to  doors,  for  the  purpose  of  sounding  an  alarm;  but  what  I  do  claim  as  my 
invention  is,  the  combination  of  a  single  bell,  a  spring,  two  cords,  and  two  or  more  tri]>- 
ping  arms  or  levers,  as  applied  to  a  railway  and  supporting  frame,  at  a  road  crossing  of 
such  railway,  and  so  that  the  contraction  of  one  of  the  two  ropes,  by  change  of  tempera- 
ture, or  otherwise,  may  l>e  counterbalanced  by  that  of  the  other,  and  not  draw  the  bell 
laterally  out  of  place,  as  it  would  bo  likely  to,  were  but  one  rope  or  wire  used. 

''And  I  claim  the  combination  of  the  weighted  or  heavy  flag,  or  signal  board,  with  its 
su9[)en8ion  chains  or  cords,  the  windlass  barrel,  the  over  balance  weight  or  weights,  and 
suspension  cords  or  chains,  the  leading  cord  passing  over  the  pulley,  the  tripping  lever, 
the  spring  catch,  and  its  cord,  and  the  tripping  lever  or  arm;  all  being  arranged  and  made 
to  operate  together,  substantially  as  specitied." 

f».  For  an  Improvement  in  Preserving  India  Rubber;  Frederick  Bronner,  Vera  Cruz. 
Mexico,  September  7. 

(■laim. — *'Thc  nature  of  my  discovery  is,  by  applying  the  before  mentioned  quantity  of 
campeche  salt  or  muriate  of  soda  to  the  rubber,  in  its  sap  state,  and  that  by  so  doing,  to 
])revcnt  putrefaction  and  fermentation  of  the  juice,  to  which  more  especially  I  confine  the 
claim  of  my  invention." 

7.  For  an  Improvement  in  Grain  Harvesters;  Daniel  Fitzgerald,  County  of  New  York. 
New  York,  September  7. 

** Claim, — "What  I  claim  is,  1st,  the  arrangement  and  combination  of  two  cylinder? 
with  each  other,  for  the  purpose  of  cutting,  and  bringing  the  cut  grain  into  the  middle  be- 
tween them,  and  delivering  the  same  to  the  crib,  as  above  described. 

**2d.  The  construction  of  the  cam  cutter,  and  cam  fingers  so  constructed,  aa  to  be  drawn 
in,  for  the  purpose  of  allowing  the  cylinders  to  throw  the  cut  grain  into  the  crib,  as  above 
described. 

*^3d,  The  use  of  a  sloat  or  channel,  to  regulate  the  movement  of  the  fingers,  as  above 
described. 

"4th,  The  arrangement  and  construction  of  a  crib,  made  to  receive  from  the  two  cylin- 
ders, and  hold  the  cut  grain  upright,  so  that  it  can  be  readily  taken  out  for  binding,  in 
the  manner  above  described." 

S.  For  an  Improvement  in  the  Manufacture  of  Common  Salt;  James  P.  Haskin,  Syra- 
cuse, New  York,  September  7. 

Claim, — "What  I  claim  is,  the  use  of  a  screen,  false  bottom,  or  floor,  in  the  vat  or  pan. 
containing  saline  waters,  or  brine,  for  manufacturing  salt,  to  separate  impurities  or  bit- 
terings  from  the  salt,  substantially  as  herein  described,  or  any  other  mode  substantially 
the  same." 

9.  For  an  Improvement  in  the  Manufacture  of  Sulphuric  Acid;  Carl  Hiwnchs,  City 

of  New  York,  September  7. 

Claim, — ^''What  I  claim  as  my  invention  is,  concentrating  sulphuric  acid  in  leaden 
vessels,  to  the  strength  of  66°  Baume,  and  at  a  temperature  below  the  boiling  point  of 
the  acid. 

"I  also  claim  the  long  conducting  and  escape  pipe,  in  combination  with  the  agitating 
apparatus,  for  condensing  the  deleterious  gases,  and  preserving  a  pure  and  wholesome 
air  in  the  neighborhood  of  the  establishment" 

10.  For  an  Improvement  in  Composition  of  Enamtlss  John  G.  Dann  and  Alfred  F. 

Howes,  Lawrenceborg,  Indiana,  September  7. 

Claim. — ^"What  we  daim  as  our  invention  or  production  is,  the  enamel  iMrain  Mbie 
described,  and  of  its  application  to  brick  and  iron." 

11.  For  Improvements  in  Apparatus  for  Heating  Feed  Water  of  I4f^amats9t$f  etc; 
Israel  P.  Magoon,  St  Johnsbury,  Vermont,  September  7. 

Claim* — ^What,  therefore,  I  daim  as  my  invention  is,  to  combine  the  tomcI,  H,  wHk 
the  deflector,  B,  the  heater,  W,  and  the  chimney  pqpe,  P,  snbstantiallT  as  i 
by  such  deflector  ■hall  not  onl^  fotmiShAXinl^m <A^Sbi^ mSA^maU H, Imt 
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• 

and  ezhaoft  iteam  may  be  made  to  heat  said  Teasel,  by  impinging  against  the  deflector, 
as  specified. 

"And  I  also  claim  the  improvement  of  throwing  the  waste  steam  directly  into  the  heater 
or  Teasel,  H,  and  there  partially  or  wholly  condensing  it,  before  it  is  passed  into  the  tank 
of  the  tender  not  meaning  to  claim  the  throwing  of  it  into  the  tender  from  the  blast  pipe, 
and  through  a  single  pipe,  connecting  the  blast  pipe  and  tender,  but  the  combining  the 
tender  and  the  blast  pipe,  E,  and  the  heater  or  vessel,  H,  by  pipes,  substantially  in  the 
manner  represented  in  the  drawing,  whereby  the  advantages  herein  before  stated,  as  well 
as  others,  are  obtained.*' 

12.  For  an  Improvement  in    Whiffle-tree  Hook;  Edwin  A.  Palmer  and  Adolphua  J. 

Simmons,  Clayville,  New  York,  September  7. 

CUdm* — "What  we  claim  as  our  invention  is,  the  head,  turning  upon  the  shaft,  to 
dose  the  hook,  the  sliding  catch  to  prevent  its  opening,  and  the  spring  within  the  head 
acting  upon  them;  the  whole  combined  and  operating  substantially  in  the  manner  specified.'* 

13.  For  an  Improvement  in  Air-Tight  Mail  Bags;  Charles  A.  Bobbins,  Iowa  City,  Iowa, 
and  Harvey  Allen,  Allen  Grove,  Wisconsin,  September  7. 

Claim. — "Wo»are  aware  that  hinged  clasps  or  clamps  have  been  used  for  drawing  to- 
gether and  keeping  closed  the  mouth  of  the  bag;  such,  therefore,  merely  of  themselves,  we 
do  not  claim :  but  what  we  do  claim  as  our  invention  is,  forming  the  jaws  of  the  clasp 
with  a  tongue  and  groove  on  their  inner  faces,  for  crimping  in  the  elastic  material  of  the 
bag,  and  causing  it  to  act  as  packing,  in  effectually  making  air  and  water-tight  the  mouth 
of  the  bag,  as  herein  shown  and  set  forth." 

14.  For  an  Improvement  in  a  Blow  Pipe  for  Dentiati^  ^c.;  Julius  Thompson,  North 

Bridgewatcr,  Massachusetts,  September  7. 

Claim, — ^**Now  I  do  not  claim  the  connecting  a  common  blow  pipe  with  a  bellows  by 
means  of  either  a  flexible  or  inflexible  tube;  nor  do  I  claim  the  invention  of  a  lamp  for 
blow  pipe  purposes,  which  may  be  operated  with  a  burning  fluid,  or  oil,  or  any  other  com- 
bustible substance;  nor  do  I  claim  the  use  of  a  gas  flame  for  blow  pipe  purposes,  instead  of 
a  spirit  or  other  flame:  but  what  I  do  claim  as  my  invention  is,  1st,  The  combination  in 
one  instrument  of  the  flame  of  gas  or  a  lamp  with  a  blow  pipe,  so  that  both  operating  to- 
gether, may  be  held  in  one  hand,  and  the  flame  applied  on  any  spot,  in  any  direction,  and 
for  any  length  of  time,  at  the  will  of  the  operator. 

**2d.  The  arrangement  of  the  thumb  piece,  or  its  equivalent,  in  combination  with  the 
flame  of  gas,  or  a  lamp,  and  a  blow  pipe,  so  that  while  the  instrument  is  held  in  one  hand, 
a  movement  of  the  thumb  will  adjust  the  blow  pipe  to  the  flame  in  such  a  way  as  to  pro- 
duce any  desired  variation  in  the  flame,  as  above  described  and  set  forth. 

''I  do  not  intend  by  this  claim,  as  I  have  intimated  above,  to  restrict  myself  to  the  mode 
of  construction  herein  or  above  described,  but  to  reserve  the  right  to  vary  the  same  as  I 
may  deem  expedient,  while  I  attain  the  same  ends  by  means  substantially  the  same." 

15.  For  an  Improvement  in  Preparing  Stone  in  Imitation  of  Marble;  Hiram  Tucker, 

Cambridgeport,  Massachusetts,  September  7. 

Claims — "What  I  claim  as  my  invention  is,  the  improvement  in  preparing  the  surface 
of  the  slate,  or  absorbent  stone,  or  mineral  matter,  for  better  receiving  and  retaining  colors, 
and  for  its  quicker  and  better  induration,  than  by  the  ordinary  process  of  baking  oil  or 
japan  on  it;  the  same  consisting  in  applying  a  drying  oil  or  vehicle  to  it,  as  above  set 
forth,  in  combination  with  baking  it  and  charring  it,  or  with  burning  it  thereon,  essentially 
as  above  specified,  the  charring  or  burning  the  oil  being  the  principal  of  my  invention  or 
ciiscovery,  under  the  circumstances  as  stated. 

*'And  I  also  claim  the  improvement  in  applying  the  veining  and  ground  colors  to  such 
indurated  surfoce,  or  other  surface,  the  same  consisting  in  applying  the  graining  colors 
first,  and  drying  them  on,  in  combination  with  subsequently  covering  the  whole  surface, 
together  with  such  veining  colors  with  one  or  more  coats  of  black  or  other  colored  japan- 
ning, and  after  the  same  has  been  dried,  grinding  down  japanning  from  the  veining  colors, 
and  leaTing  it  between  them,  so  as  to  form  a  ground  as  stated." 

16.  For  a  Method  of  Making  Lamp  Tops  Rivets,  Jj^e.;  Luther  C.  White,  Meriden,  Con- 

necticot,  September  7. 

Claim. — ^*'What  I  claim  as  my  inTention  is,  the  method  of  making  lamp  tops  stoppers, 
liTsts,  and  other  similar  articles,  from  a  disk  or  plate  of  metal,  by  bending  it  and  CotvoA^.^ 
it,  snbstantially  as  described,  ao  that  the  rim  is  formed  of  two  ^k^kidkxi«iMa  ol  tdaVi^^soA. 
ih0  centre  end  Bench  of  one  thickness,  as  described." 
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On  the  Iron-makivg  Resources  of  the  Kingdom j  and  the  First  Process  in 
Iron-MakiTig.    By  S.  H.  Blackwell,  Esq.,  of  Dudley,  F.  G.  S.* 

The  lecture  commenced  with  a  graceful  reference  to  the  Crystal  Pa- 
lace, which  had  brought  so  prominently  into  notice  the  great  iron-making 
resources  of  the  kingdom,  and  the  extraordinary  perfection  to  which 
some  of  the  branches  of  that  manufacture  had  attained,  while  it  illustrated 
iio  less  how  those  resources  underlie  all  the  departments  of  our  manufac- 
tures, and  form  the  basis  on  which  all  progress  must  rest. 

The  history  of  the  iron  trade  may  be  divided  into  two  periods — the 
first,  terminating  at  1740,  when  coal  was  introduced  as  fuel  for  smelting; 
the  second,  extending  to  the  present  time. 

In  1615  there  were  in  the  whole  kingdom  800  furnaces,  )'ielding 
180,000  tons;  and  in  1740  these  had  declined  to  59  furnaces,  producing 
17,350  tons.  At  this  period  coal  was  introduced,  and  the  rise  was  thence- 
forward rapid;  in  1788,  70,000  tons;  in  1800, 180,000;  in  1825,  600,000; 
and  in  1851,  2,500,000.  In  the  same  year,  the  exports  of  pig  iron  were 
upwards  of  1,200,000  tons,  besides  tin  plates,  hardware,  cutlery,  and 
machinery,  bearing  a  total  value  of  JE)10,424,139. 

The  causes  of  this  wonderful  increase  are  mainly  three — the  rapid 
expansion  of  our  arts  and  manufactures;  the  improvements  in  machinery; 
but,  above  all,  the  vast  supplies  of  coal  and  iron  contained  in  our  mineral 
fields,  and  their  happy  proximity  to  each  other,  by  which  the  ore  and  the 
coal  for  its  smelting  are  obtained  from  the  same  working. 

A  class  of  ores  is  likely  to  prove  so  important,  that  some  notice  of  it 
must  be  given.   It  commences  on  the  north-east  coast  of  England,  at  the 
river  Tees,  and  stretching  through  York,  Lincoln,  Northampton,  Oxford, 
and  Dorset  shires,  is  at  Lyme- Regis  diverted  by  the  granite  formations 
of  Devon.     Its  discovery  was  first  made  at  Middlesboro',  between  two 
and  three  years  ago,  where  the  bed  is  fifteen  feet  thick,  and  contains  thirty 
per  cent,  of  iron;  and  so  low  is  the  cost  of  its  production,  that  the  manu- 
facturers of  that  district  have  been  enabled  to  compete  with  the  maker  of 
iron  from  the  Scotch  black  bands.  Some  idea  of  the  extent  to  which  this 
bed  will  ultimately  be  worked,  may  be  gathered  from  the  fact,  that 
although  the  workings  have  been  so  recently  commenced,  200,000  tons 
of  stone  were  raised  by  one  firm  alone  in  the  course  of  the  past  year.  This 
ore  differs  in  appearance  and  structure  from  any  other,  and  on  this  and 
other  accounts,  although  the  existence  of  the  bed  in  Northamptonshire 
had  been  long  known,  and  traces  of  the  ancient  workings  were  to  be 
found,  it  had  been  neglected,  and  it  was  only  by  the  Exhibition  that  its 
extent  and  value  had  been  ascertained.     The  supply  of  this  iron-stone 
may  be  fairly  considered  as  inexhaustible — that  from  Higfaam-FerrefS,  in 
Northamptonshire,  where  many  tracings  of  ancient  workings  have  been 
found,  yielding  55  per  cent,  of  iron. 

The  lecturer  then  proceeded  to  notice  the  improvements  in  the  maon* 
facture^  by  which,  in  little  more  than  a  century,  a  larger  quaodty  if  nov 
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produced  by  two  furnaces  than  by  the  whole  number  in  blast  in  1740; 
while,  by  several  single  firms,  fivefold  the  whole  make  of  the  kingdom  at 
that  period  is  produced. 

The  reduction  in  prices  resulting  from  these  improvements  has  natu- 
rally been  very  great,  and  pig  iron  has  now  fallen  from  8/.  per  ton,  the 
average  in  1820,  to  2/.  125.  6d.  It  is  not  uninstructive  to  remark,  that 
the  quantity  exported  in  the  past  year,  with  the  duty  on  foreign  iron  at 
30^.,  is  double  the  entire  make  of  the  kingdom  in  1825,  when  the  duty 
was  reduced  from  6/.  lO^. 

Not  the  least  interesting  part  of  this  important  history,  is  the  considera- 
tion of  the  obstacles  opposed  by  prejudice  and  ignorance  to  each  succes- 
sive improvement.  Although  the  use  of  coal  was  attempted' as  early  as 
1620,  the  opposition  on  the  part  of  the  workmen  was  such,  that  its  success- 
ful application  did  not  take  place  till  more  than  a  century  later.  For  a 
long  time  the  most  eminent  firms  refused  to  make  use  of  the  hot-blast,  al- 
though now  more  than  iS^hs  of  the  whole  produce  of  the  country  are 
made  with  it;  and  the  application  of  the  waste  gases,  although  adopted 
most  successfully  in  Scotland,  Derbyshire,  and  oouth  Wales,  has  hitherto 
failed  to  make  its  way  into  South  StafTordshire. 

An  important  result  of  the  Exhibition  is  the  acquaintance  it  has  given 
us  with  the  iron  manufactures  of  other  countries,  which,  in  many  cases, 
showed  an  excellence  which  we  have  not  yet  attained,  but  which  we  must 
reach  if  our  pre-eminence  is  to  be  maintained.  It  is  a  dangerous  mistake 
to  suppose  that  we  are  possessed  of  any  exclusive  skill  in  manufacture, 
or  that  our  immense  natural  advantages  will  enable  us  to  retain  the  posi- 
tion which  we  hold  without  straining  every  nerve  to  do  so.  The  lecturer 
concluded  by  warning  the  Anglo-Saxon  race,  "to  whom  work  is  less  a 
toil  than  a  passion,"  that  with  their  faculties  and  natural  privileges,  they 
also  bear  the  responsibility  of  the  progress  of  the  world. — Proc.  Soc, 
Arts,  April  7,  1852. 


For  the  Journal  of  the  Franklin  Institute. 

Remarks  on  the  U.  S,  Steamship  Susquehanna.     By  B.  F.  Isherwood, 

Chief  Engineer,  U.  S.  Navy. 

In  1847,  the  United  States  Navy  Department  commenced  the  construc- 
tion of  the  four  steamships-of-war,  SusqiLehannay  Powhatan^  SaranaCy  and 
San  Jacinto^  all  of  which  are  now  completed,  the  latest,  the  Powhatan, 
having  made  a  trial  trip  in  May  last. 

The  Susquehanna  left  the  United  States  on  her  first  cruise,  in  June,  1851, 
for  the  East  Indies,  by  the  way  of  the  Cape  of  Good  Hope,  and  returns 
have  been  received  up  to  January,  1852,  which  show  her  to  have  been 
signally  fortunate  on  her  passage,  .being  favored  with  fine  weather 
nearly  the  whole  time,  and  with  fair  winds  during  a  long  portion 
of  it;  consequently,  she  was  able  to  derive  very  great  benefit  from  the 
use  of  her  sails.  Owing  to  the  same  cause,  there  were  no  opportunities  for 
testing  her  steam  capabilities,  as  the  engines  were  not  worked  with  wide 
throttles  and  all  furnaces  in  operation  for  a  sufficient  length  of  time  to 
obtain  reliable  average  data;  from  the  same  cause,  likewise,  and  the 
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Gnginea  (complele)  nilh  pii]dl«  vrhecli, 
engine  iDom,  floor,  &,c„  &€. 
Weight  ofmalcriBl  in  >  fiaUhed  aUte. 
Casliron,  3S0,B88  Ib< 

Wroufihtiron,  310,544    ' 

Sf  U»  Oompoaitiaa,  frl,&96    '' 

Copper,  21,398    " 

Slecl,  1,776    ' 

Finiibed  Surface!. 

Planing,  '  SI,S41  tq.ii 

Boring  bdcI  turning,    6SS,6Q9      '• 
Day'a  Labor. 
Number  of  iiay»' work  filling,  19,568 
No.  of  daya'worli  of  laborer!,     1,161 
Boilen. 
Weight  of  malerial  in  a  finished  itate. 
Copgwr  platen  ndbolts,  313,S45  llw. 
Brass  compoeition,  10.437    " 

.\ppuTlensnce«  tobailer<,vii:  amokepipe, 
jackela,  holding  down  bolu,  furnace  and 
flue  doora,  grata  bars,  aifety,  feed,  blow, 
and  ileam  alop  valvci,  water  puna,  &rc 
room  floor,  Al-c.,  &c. 
"Weight  of  material 


Caatir. 


finished  at 
60.7S3  Iba. 
30,SM 

2,652 


Wrought  iron, 
Braea  cotaposili 

iFiniahed  surfaces. 

Planing,  6,36S  sq,  in 

Turning  and  boring,     20,998      " 
Days'  labor. 

Number  of  daya'  work  fitting,    S8G 

No.  ofdaya' workof  laborcTB,    8S7j 

Coal  buokera  and  bulkbcsda,  engine  rtKua, 

galley,  die. 

Weight  of  material  in  a  fiaiabed  slate. 

Caaliron,  19,121  lbs. 

Wrought  iron,  99.281     " 

Braas  campoaitioD,  46!     " 

Patt*rn». 

Day!  labor  on  pHlKms,  SSI9 

Duplicate  pieces,  loola,  atom,  outfits,  Ac. 

Weight  ofmat^rial  in  a  finiahed  slate. 

Cast  iron,  5S,9tD  Iba. 

Wrought  iron,  9.813    " 

Lompoaition,  6,631    •< 

Copper,  471    " 

Steel,  59}  ■> 

Finishei]  sur&ccs. 

Plamng,  732  sq.  in. 

Turning  and  boring,         1040      " 
Days'  labor. 

Numberafdays'nork  lining,      377 
No.  of  daya'  work  of  laborers,         10 

ToVaia, 


I3,B09-1I 
7,W74S 
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PlRFORMAirCl. 

Performance  under  Sailahme,  with  Paddles  removed. 

The  performance  of  the  Susquehanna  at  sea,  under  sail  alone,  with  the 
paddles  removed,  was  for  three  consecutive  days  as  follows,  viz: 

July    8,  1851,  178*25  knots. 
July    9,      "      174-00     " 
July  10,      "      176-00     " 

Mean  speed  per  hour,    7-323  knots. 

During  this  period,  the  course  of  the  vessel  was  S.W.  JW.;  the  wind  was 
a  moderate  breeze  from  N.  E.^  or  directly  aft.  All  sail  was  carried  that 
could  be  advantageously  set. 

With  the  course  of  the  vessel  and  the  strength  of  the  wind,  as  above, 
but  the  direction  of  the  wind  being  from  the  E.,  or  on  the  port  quarter, 
all  sail  set  as  before,  the  speed  of  the  vessel  was  as  follows,  viz: 

July  11,  1861,  150-50  knots. 
July  12,      «      159-25      " 
July  13,      «    a59-50      " 


Mean  speed  per  hour,      6-517  knots. 

On  the  14th  July,  1851,  the  course  of  the  vessel  and  direction  of  the 
wind  being  the  same  as  in  the  last  paragraph,  but  the  wind  being  only  a 
light  breeze,  the  vessel  made  but  99  knots,  or  4*125  knots  per  hour. 

Throughout  all  the  above  sailing,  the  sea  was  smooth  and  the  weather 
fine;  mean  draft  of  the  vessel,  about  19  feet. 

The  above  is  all  that  is  recorded  in  the  log  of  the  performance  of  the 
vessel  under  sail  alone,  with  the  paddles  removed.  The  paddles,  though 
newly  put  on,  and  with  copper  bolts  and  nuts,  required  two  hours  to  take 
off  11  in  each  wheel,  the  sea  being  smooth  and  the  weather  fine. 

Performance  under  Sail  alone^  the  paddle  wheels  being  turned  by  steam  only  as  fast 
as  was  necessary  to  prevent  them  from  impeding  the  VesseFs  speed. 

For  the  sake  of  brevity,  I  have  tabulated  from  the  steam  log  of  the 
vessel,  all  of  her  performance  under  the  above  conditions. 

From  the  annexed  table  it  will  be  seen  that  the  means  of  492  hours' 
performance  under  sail  alone,  with  the  paddle  wheels  turned  by  steam  to 
prevent  their  dragging,*, were  as  follows,  with  ordinary  sea,  moderate 
breeze  ranging  from  abeam  to  aft,  all  sail  set,  and  vessel  drawing  17  ft. 

4  in.  forward,  and  18  ft.  8  in.  aft;  immersion  of  lower  edge  of  paddles, 

5  ft.  4  inches. 


8pce<l  of  vessel  per  hour,      .... 
Rteam  pressure  in  boiler  per  square  inch  above  atmosphere, 
Double  strokes  of  piston  per  minute, 
Steam  cut  off  at  from  commencement  of  stroke. 
Throttle  open,         ..... 
Number  of  furnaces  in  operation. 
Consumption  of  bituminous  coal  per  hour. 
Consumption  of  bituminous  coal  per  24  hours, 
Excess  of  the  vessel's  speed  over  the  speed  of  the  centre  of 
pressure  of  the  paddles, 


8*234  knots. 
7*1  pounds. 
8-73 

6  feet,  or  \ 
0*15 
6 

1797  pounds. 
19i  tons. 

4  J  per  centum. 
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Muhamci^  Pkysics,  and  Chemistry. 

Cost  or  tri  ''SuiduxHAsrNA." 

Hull,  .... 

Maatfl  and  spare  spars, 

BoatSy  •  •  •  • 

Rigffinfif*  .... 

Sails  and  spare  sails. 

Tanks  and  casks,    .... 

Anchors  and  cables,        • 

Furniture,  .... 

Miscellaneous, 

Machinery,  •  *  .  . 

Armament,  three  10  inch  guns,  and  six  9  inch  guns. 

Ordnance  equipments  and  stores  for  three  years. 

Engineer's  stores. 

All  other  stores,  .  •  . 

Total  cost  of  vessel  equipped  and  fitted  for  a 
three  years'  cruise,    . 

WXIGHTS  OF  THE  SusaVEH«.NXA. 


$310,933 
8,936 
4,934 

18,926 

12,383 
4,595 

16,212 

2,260 

1,810 

324,681 

4,738 

20,240 
7,185 

14,724 


$752,557 


Hull,  (including  wheel  houses,  guards,  engine,  keelsons,  &c.,) 

Masts,  rigging,  and  sails, 

Boats,  •  •  .  •  • 

Cables  and  anchors. 

Armament,  .... 

Men,     •  •  •  ... 

Tanks,  casks,  water,  and  dunnage,  • 

Provisions, 

Various  equipments,  galley,  furniture,  &c., . 

Stores  in  various  departments. 

Total  weights  in  steam  department  except  coal. 

Coal  in  bunkers, 

Total  weights. 


1704  tons. 

82 

(i 

9 

u 

82 

a 

97 

tt 

35 

u 

142 

it 

75 

i« 

20 

(t 

44 

M 

726 

li 

900 

« 

3916 


u 


For  tlie  Journal  of  the  Franklin  Institute. 

On  tlie  Telegraphic  Lines  of  the  World,    By  Dr.  L.  Turnbull. 

Continued  from  page  138. 

France. 

The  French  are  inferior  in  telegraphic  enterprise  to  most  of  the  other 
European  countries.  In  that  country  the  telegraph  is  under  the  control 
of  government  officers,  and  all  the  government  business  is  done  by  signals, 
understood  by  those  only  who  are  in  the  pay  of  the  government;  the 
tariff  is  too  high,  and  but  little  tise  is  made  of  it,  as  ihe  existing  govern- 
ment does  not  wish  it  brought  into  general  use:  this  is  much  unlike  the  re- 
])ublicanism  of  the  U.  States.  The  principal  instruments  in  use  are  those  of 
Brequet  and  Foy,  which  prints  from  10  to  12  signs  per  minute;  this  is  used 
along  the  railroad  from  Paris  to  Rouen.  Wheatstone's  needle  telegraph 
and  also  the  instruments  of  Dugardin  and  Gardiner  are  made  use  of. 
That  of  Brett  is  employed  on  the  connecting  line  of  England  and  FrancCi 
between  Dover  and  Calais,  and  Bain's  Chemical  Telegraph  has  more 
lately  been  introduced.  The  lines  mostly  originate  in  Paris,  from  "vrhich 
fhej  stretch  northward  to  Amiens,  Arras,  Valenciennes,  Douae,  lallei 
Dankirkj  Calais,  and  Bo\i\og)[i^.    ^\i>\X)\!k^:^  extend  to  Orleanft^  Loois, 
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?s,  Angiers,  Blois,  Bourges,  and  Chateauroux;  East,  to  Chalons, 
main;  West,  to  Versailles,  Rouen,  Havre,  and  Dieppe:  the  whole 
being  from  400  to  600  miles.  Another  line  is  about  to  be,  or  is 
I  from  Paris  to  Lyons.  In  last  April,  the  government  published 
ablishment  of  several  offices  on  each  line  which  could  be  used  for 
I  correspondence;  there  were  six  of  these  points  on  the  northern 
le  same  number  on  the  southern,  two  on  the  western,  and  one  on 
;tern.  The  committee  appointed  for  the  purpose,  recommended  a 
1  distribution  of  them  on  all  the  lines.  The  government  have 
d  the  following  tariff  of  charges,  for  a  despatch  of  twenty  words, 
ng  the  names  of  the  sender:— 

From  Paris  to  Angers,        5  f.  88  c. 


Paris  to  Arras, 

4  f.  80  c. 

**          Valenciennes, 

5      64 

Lille, 

6      36 

"           Calais, 

6      36 

*'           Dunkirk, 

7      56 

**           Orleans, 

7      32 

**           Tours, 

4      56 

« 
«( 

M 
li 


Bourges, 

7 

60 

Kevers, 

5 

88 

C  hateauroux. 

,6 

72 

Chalons, 

6 

24 

Rouen, 

5 

70 

Havre, 

5 

76 

jstimate  the  expense  between  each  of  these  places,  it  is  only  neces 
find  the  difference  of  that  between  them  and  Paris  respectively, 
spatches  of  more  than  twenty  words,  a  fourth  is  to  be  added  for 
.en  words,  so  that  this  tariff  will  be  double  for  sixty  words, 
ve  translated  the  following  list  of  the  lines  of  France,  from  the 
s  de  Telegraphic  Electrique,"  by  Moigno,  second  edition,  1852. 
Line  of  the  North,  from  Paris  to  Valenciennes,  by  Amiens,  Arras, 
,  Lille,  with  a  branch  to  Dunkirk,  Calais,  and  Boulogne,  90  leagues. 
Line  of  the  South,  from  Paris  to  Chateauroux,  by  Orleans,  Blois, 
Bourges,  with  a  continuation  to  Bordeaux  one  way,  and  another 
ites. 

The  line  of  the  East,  from  Paris  to  Chalons  sur  Marne,  prolonged 
sburg,  by  Vetoy,  Nancy,  &c. 

The  line  from  Paris  to  Havre,  by  Rouen  and  Dieppe. 
The  line  of  Montereau  to  Troyes. 
The  line  of  Metz  to  Nancy,  &c. 

entire  length  of  the  finished  lines  form  three  hundred  leagues, 
750  English  miles,)  and  according  to  Moigno,  they  have  commit- 
I  irreparable  fault  of  suppressing  the  old  telegraphs. 

Holland. 

instrument  used  in  Holland  is  a  modification  of  Morse's  by  Mr. 
Robinson;  this  gentleman  is  an  American;  he  has  obtained  the 
^e  of  erecting  and  managing  lines  of  magnetic  telegraph,  in  the 
Kingdoms  of  Norway  and  Sweden,  for  fifty  years.  A  company  of 
capitalists  of  this  city  and  Stockholm,  have  commenced  in  the 
which  is  to  begin  immediately.  A  similar  privilege  is  expected 
le  Government  of  Denmark.  Most  of  the  Belgian  and  Holland 
id  Companies  have  constructed  telegraphs;  there  is  one  now  in 
ion  from  Amsterdam  to  Rotterdam,  and  the  Government  of  Holland 
thorized  the  construction  of  one  from  Amsterdam  to  the  Helder, 
e  from  Rotterdam  to  Vleissingin. 


J 
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Italy. 

Considerable  progress  has  been  made  in  the  construction  of  lines 
throughout  the  Italian  States.  By  virtue  of  an  ordinance  of  the  Minister 
of  Public  Works,  the  telegraphs  which  are  to  connect  Rome  on  one  side 
with  Cevita  Vecchia  and  the  sea,  and  on  the  other  side  with  the  Austrian 
boundary  at  Ferrara,  will  be  established  at  an  early  day. 

Spain. 

In  Spain,  the  line  from  Aranjuez  to  Madrid  is  complete,  and  others  are 
being  laid  down  to  Seville,  Cadiz,  Valenten,  Barcelona,  and  the  frontier 
of  France.  Before  long  there  will  be  a  general  telegraphic  communica- 
tion from  one  extremity  of  Europe  to  the  other,  and  when  the  connexion  be- 
tween Dover  and  Calais  shall  have  been  completed,  the  people  of  London 
will  be  able  to  communicate  with  those  of  nearly  every  capital  on  ilie 
continent,  extending  over  a  space  of  nearly  6000  miles. 

• 

Russia. 

A  Prussian  engineer  has  gone  to  St.  Petersburg,  in  order  to  establish 
electro-magnetic  telegraphs  throughout  the  whole  Russian  monarchy. 

Mexico. 

A  contract  has  been  entered  into  by  the  Mexican  Government,  with 
Wm.  George  Stewart,  Esq.,  the  Mexican  Consul  at  New  York,  and  Senor 
Juan  de  la  Grariga,  of  Mexico,  to  construct  a  line  from  Vera  Cruz  to  the 
City  of  Mexico,  a  distance  of  three  hundred  miles;  one  hundred  and 
twenty  of  which,  as  far  as  El  Oge  de  Argua,  was  to  have  been  completed 
on  the  1st  of  Maj',  1851.  Another  line  w^ill  soon  be  built  between  Aca- 
pulco  and  the  City  of  Mexico.  When  both  are  completed,  there  will  be 
a  ma^etic  communication  between  the  Atlantic  and  Pacific. 

A  letter  from  Mexico  informs  us  of  the  progress  of  the  magnetic  tele- 
graph in  that  countrj*.  It  appears  that  the  party  who  went  from  the  U. 
States  to  that  country  for  the  purpose  of  putting  up  a  line  of  telegraph 
Irom  the  City  of  Mexico  to  Vera  Cruz,  have  finished  it  from  the  former 
city  to  Napolucan,  a  distance  of  about  150  miles,  and  halfway  to  Vera 
Cruz.  The  other  half  will  be  finished  in  two  and  a  half  months.  The 
line  already  up  is  doing  a  very  fair  business;  the  receipts  averaging  $35 
per  day,  and  the  expenses  about  $15.  These  receipts  will  be  largely 
increased  when  the  line  is  finished  to  Vera  Cruz,  as  the  largest  portion 
of  the  business  transactions  of  the  country  is  between  that  City  and  the 
City  of  Mexico,  including  Puebla  and  Orizaba.  Another  line  is  in  con- 
templation from  the  City  of  Mexico  to  Acapulco,  on  the  Pacific,  300  miles 
further,  which  will  connect  the  Atlantic  and  Pacific.  This  will  be  a 
highly  important  connexion,  considering  our  California  possessions  on  the 
Pacific. 

Mexican  advices  to  Sept.  4th,  says:  Sr.  Don  Juan  de  la  Granja  has 
finished  the  telegraphic  line  from  Vera  Cruz  to  Mexico,  iind  is  about  to 
undertake  the  construction  of  another  line  from  Mexico  to  Guanajuato. 

Cuba. 


The  Governor  General  has  ordered  the  publication  of  the 
made  to  companies  foi  X\\ee^^Vi\S^TSi«^X^\^^^ 
points,  and  to  the  pnncip^i  cv^ea  olCx&a.  TBftXaiK^-mSL\fci^rikMiJ< 
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from  Villanueva  to  Union,  crossing  several  small  towns  in  their  way;  from 
Union  to  Matanzas;  from  Buerba  to  Macagua;  from  Tinguaro  to  Jucaro; 
from  Navagas  to  Isabel;  from  San  Felipe  to  Batabano,  and  from  Rincon 
to  Guanajay,  by  San  Antonio.  The  companies  will  be  obliged  to  com- 
mence the  works  six  months  after  the  date  of  the  concession,  and  to 
establish  them  with  the  greatest  possible  activity. 

The  Cubaneras  have  discovered  the  benefits  the.  magnetic  telegraph 
confers  by  facilitating  business  and  transmitting  communications  from 
one  point  to  another.  They  are,  therefore,  setting  about  establishing 
telegraph  lines  throughout  the  Island.  Two  companies  have  been  formed 
for  this  purpose.  One  of  these  companies,  with  a  capital  of  $20,000, 
propose  a  line  from  Havana  to  Cienfuegos,  passing  through  Isabel,  Trini- 
dad, and  Manzanillo,  to  Cuba.  From  this  point  it  will  be  extended  to 
Bayams,  and  thence  to  Guanagos  and  Pinar  del  Rio,  ending  at  San  Juan 
and  Martenez.  The  second  line,  which  also  starts  from  Havana,  will 
communicate  with  Cardenas,  Matanzas,  Siena,  Morena,  Sagua  la  Grand, 
San  Juan  de  los  Remedies,  Neuvitas,  Moron,  and  Halguin,  and  will  end 
at  Cuba,  having  three  branches  to  Puerto  Principe,  Sancto  Spiritus,  and 
Villa  Clara.  The  same  company  propose  a  line  from  Havana  to  Hariel, 
Cubanas,  and  Bahia  Honda;  the  capital  of  this  company  is  $300,000. 
These  lines,  when  completed,  will  connect  the  capital  with  every  consider- 
able town  on  the  Island. 

Valparaiso. 

The  telegraph  between  Valparaiso  and  Santiago,  is  progressing  rapidly. 
Messages  have  already  been  sent  over  one-third  of  the  line,  (from  Casa 
Blanca  to  this  city.)  From  present  appearances,  the  line  will  be  through 
in  less  than  forty  days,  as  the  poles  are  already  up  more  than  three-quarters 
of  the  distance. 

India. 

This  all-infusing  enterprise  has  aroused  the  lethargic  inhabitants  of  the 
tropical  climate.  An  electric  telegraph  has  been  erected  in  India,  and  is 
now  in  successful  operation:  the  telegraph  will  soon  belt  both  continents. 


On  the  fnfluence  of  Sulphur  upon  the  Jfature  of  Cast  Irons.      By  M. 
Janoyer,  Director  of  the  Blast  Furnaces  of  Orme.* 

In  the  present  memoir  I  shall  describe  some  experiments  which  I  have 
made  in  order  to  ascertain  the  influence  which  sulphur  exercises  upon 
the  nature  of  cast  irons.  All  works  on  metallurgy,  which  have  treated 
of  the  action  of  the  simple  non-metallic  bodies  upon  cast  iron,  point  out, 
it  is  true,  the  tendency  of  sulphurous  ores  to  produce  white  metal  in  their 
treatment  in  the  blast  furnace,  but  not  one  gives  any  information  respect- 
ing the  mode  of  action  of  the  sulphur.  It  is  genersdly  admitted  that  sul- 
phur renders  cast  iron  too  fusible,  and  consequently  difficult  to  convert 
into  gray  metal.  This  explanation,  which  has  some  truth  in  it,  is  not 
saffieienti  seeing  that  very  gray  cast  iron  may  be  easily  ^codMCA.d^^>^^ 
\il^j  phoqAioru^f  and  consequently  very  {\is\b\«  ote».    *^V^  (iasaiNftr 

•  From  the  London  Cliemical  GsicUe,  4uM  \^«  l^^'^* 


16-55 

Clay, 

7315 

70-05 

Protoxide  of  iron,    . 

37-02 

6-88 

Sulphuret  of  iron, 

5-98 

,     7-52 

Lime, 

0-86 

Magnesia, 

0-55 

100-00 

Water  and  volatile  matters. 

42-00 
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grated  oolitic  ores  of  Villebois  and  of  Tremblois,  which  contain  a  large 
proportion  of  phosphorus,  furnish  tolerably  good  results.  It  is  necessary 
to  admit,  independently  of  the  great  fusibility,  some  chemical  action  of 
the  sulphur, — a  decarbonizing  action  upon  the  iron. 

The  charge  for  the  blast  furnaces  of  Orme,  situated  in  the  coal  basin  of 
the  Loire,  consists  essentially  of  two  kinds  of  ores,  viz: 

Compact  peroxidized  ore  of  Privas.  Carbonated  ore  of  the  coal  measures. 

Clay, 

Peroxide  of  iron. 

Lime,     . 

Water  and  volatile  substances,    7*52 


The  first  is  a  compact  ore,  of  an  average  degree  of  reducibilily,  and 
.  tolerably  fusible;  the  second  is  both  easily  reducible  and  fusible,  but  it 
contains  much  sulphur;  the  gangue  of  both  is  argillaceous. 

Of  these  two  ores,  that  of  the  coal  measures  (especially  when  calcined,) 
presents,  excepting  the  sulphur,  all  the  conditions  essential  for  gray  cast 
iron  with  large  and  open  grain;  and  to  protect  it  from  the  great  fusibility 
of  the  sulphurous  cast  irons,  and  preserve  it  from  the  action  of  the  sulphur 
and  silicon,  which  weaken  the  tenacity,  I  treated  this  ore  with  a  large  pro- 
portion of  lime,  in  order  to  facilitate  the  formation  of  a  sulphuret  of  cal- 
cium and  a  silicate  of  lime,  and  thus  to  get  rid  of  these  two  injurious 
substances. 

The  first  day,  the  blast-furnace  working  hot  and  very  regularly,  gave 
a  very  gray  iron;  but  the  nature  of  the  product  soon  changed;  the  iron  be- 
came porous  (truiiee),  fibrous,  white,  and  lastly  cavernous,  granular  and 
white,  although  the  working  of  the  blast-furnace  remained  good  and  re- 
gular. 

I  had  not  to  fear  an  incomplete  reduction,  owing  to  the  great  fusibility 
of  the  sulphuretted  irons  (fusion  before  reduction),  for  the  corresponding 
slag  was  white,  stony,  and  without  a  trace  of  protoxide  of  iron.  There 
was  no  variation  in  the  atmosphere;  the  blast  applied  preserved  the  same 
temperature  and  pressure;  there  was  no  alteration  in  the  combustible,  no- 
thing, in  fact,  which  would  account  for  such  a  change  in  the  product  I 
then  attributed  the  change  observed  to  a  cooling  of  the  lower  part  of  the 
furnace,  owing;  to  the  formation  of  the  excessively  basic  slags  which  I 
sought  to  produce.     Their  analysis  gave — 

Silica,  ....  34-50 

Alumina,        ....  18-00  (without  a  trace  of  iron.) 

Lime  and  magnesia,   .  .  .  47-00 

Sulphur,         ....  0-13 


99-63 


To  obtain  a  less  basic  slag  less  difficult  to  fuse,  I  progressivelv  diminid- 
ed  the  amount  of  lime.  The  working  of  the  furnace  coDtinued  constantly 
hot  and  regular;  but  the  iron,  instead  of  improving,  became  more  and  moie 
cold.  On  being  run  from  the  furnace,  a  loud  decrepitation  was  audible^  and 
it  quickly  solidified;  on  fracture,  it  was  coarse  and  sometimes  caveinoii^  it 
exhibited  in  every  respecl  \!kie  c\\^x«cter  of  a  cast  iron  produced  wA  a 
cold  working,  the  carouta&oii  \)€m%  \m^^^^^^i^^^^ 
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of  the  working,  of  the  slag,  the  flame  at  the  throat  of  the  furnace,  indicated 
the  contrary.  By  diminishing  the  amount  of  flux  without  varying  the 
other  elements  of  the  slag,  I  restored  to  the  crucible  the  heatwhich  might 
have  been  abstracted  by  the  formation  of  too  basic  a  slag;  on  the  other 
hand,  I  isolated  a  larger  amount  of  sulphur;  the  product  became  worse  and 
worse,  so  that  I  was  led  to  attribute  to  the  sulphur  alone  the  deterioration 
of  the  cast  iron.  I  imagined  that  the  whitening  of  the  iron  was  due  to 
the  subtraction  of  a  part  of  the  carbon  of  the  cast  iron  in  the  form  ofsul- 
phuret  of  carbon,  and  to  the  heat  rendered  latent  by  the  volatilization  of 
ihis  body.  I  then  made  various  synthetical  experiments,  in  order  to 
prove  this  kind  of  action  of  the  sulphur  upon  the  carbon  of  the  cast 
irons. 

3  grms.  of  a  beautiful  large-grained  gray  iron  were  treated  with  aqua 
regioy  and  the  solution  mixed  with  chloride  of  barium;  I  obtained  0-02 
sulphate  of  baryta  =  0*0027  gr.  sulphur,  or  0.09  per  cent,  of  the  weight 
of  the  cast  iron. 

Knowing  exactly  the  amount  of  sulphur,  I  re-smelted — 

1.  32  grms.  of  this  same  metal  with  0.64  of  pyrites  (bisulphuret  of  iron), 
perfectly  crystalline  and  without  gangue. 

2.  40  grms.  with  0*40  pyrites,  to  see  whether  this  iron,  after  whitening, 
would  contain  more  sulphur,  and  how  much  it  would  increase  or  dimin- 
ish in  proportion  as  the  amount  of  pyrites  was  increased  or  diminished. 
When  the  material  was  fused  and  very  liquid,  I  uncovered  the  crucible, 
and  perceived  some  brilliant  globules  of  a  more  intense  white  than  the 
fused  metal,  which  were  disengaged  between  the  sides  of  the  crucible  and 
the  metallic  button,  and  disappeared  on  contact  with  the  air,  producing  at 
this  spot  a  very  perceptible  lowering  of  the  temperature.  When  the  disen- 
gagement had  ceased,  I  let  the  metal  cool  very  slowly  in  the  crucible  in 
which  it  had  been  fused,  to  be  certain  that  the  whitening  did  not  proceed 
from  a  too  sudden  cooling.  Notwithstanding  this  precaution,  the  metal, 
which  till  then  had  remained  tranquil  with  a  smooth  surface,  opened  in 
all  directions,  produced  a  loud  decrepitation,  and  became  covered  with 
an  uneven  crust,  which  separated  partly  from  the  metal,  and  presented 
in  every  respect  the  characters  of  a  granular  iron  produced  by  an  imper- 
fect carburation  in  a  bad  working.  When  broken,  the  cast  irons  were 
white,  and  the  more  so  in  proportion  to  the  amount  of  pyrites.  They 
were  excessively  hard;  a  file  of  cast  steel  would  not  act  upon  them. 

I  examined  these  white  metals.  3  grms.  of  each  were  treated  with  aqua 
regia,  and  the  solution  mixed  with  chloride  of  barium.  The  first  gave 
0-19  grm.  sulphate  of  baryta  =0-026  of  sulphur=0-87  per  cent,  of  the 
weight  of  the  metal.  The  second  gave  0*10  sulphate  of  barytat=0-0133 
of  sulphur =0*46  per  cent. 

From  these  two  assays,  it  will  be  seen  that  the  cast  iron  contains,  after 
this  fusion,  a  greater  proportion  of  sulphur,  and  that  this  proportion  in- 
creases almost  in  the  same  relation  as  that  of  the  pyrites  added,5ince  in  the 
first  case  we  find  nearly  twice  as  much  sulphur  as  that  given  in  the 
second  experiment,  which  contained  exactly  half  the  amount  of  pyrites. 
This  is  what  I  expected  in  some  measure,  for  the  pyrites  lose  by  heat 
the  half  of  its  sulphur  on  being  changed  into  more  stable  protosul^hutet^ 
and  the  affinitj  of  the  suJphur  for  the  iron  vrouVd  uee^ss^fiX^  ^n^t\&^*v& 
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the  combination  of  the  sulphur  set  free  with  the  metal.     The  compos- 
tion  of  the  pyrites  w — 

Sulphur, 64'26 

Iron 45-74 

An  assay  in  the  dry  way,  made  with  the  mixture  of  2  per  cent,  pyrites, 
contained  before  fusion  1*06  per  cent,  of  sulphur;  if  the  half,  which  was 
disengaged  from  the  bisulphuret  by  heat,  had  combined  entirely  with 
the  metal,  I  ought  to  have  found  the  same  amount  of  sulphur,  whilst  ana* 
lysis  only  gave  0*87  per  cent.,  from  which  must  still  be  deducted  0*09 
per  cent,  which  the  first  cast  iron  contained,  leaving  0-78  per  cent,  as 
the  entire  amount  of  sulphur  which  the  metal  took  up  in  the  fusion  with 
pyrites.  There  was,  therefore,  a  loss  in  this  operation  of  0.28  per  cent, 
of  sulphur. 

The  first  experiment  made  with  the  mixture  of  1  per  cent  pyrites, 
which  therefore  contained  before  fusion  0*53  per  cent,  of  sulphur,  fur- 
nished only  0*46  per  cent,  of  sulphur,  from  which  must  be  subtracted, 
as  in  the  first  case,  009  per  cent,  contained  in  the  metal,  leaving  0*37 
per  cent.  In  this  smelting  there  was,  therefore,  a  loss  of  0*16  per  cent, 
of  sulphur. 

From  the  results  of  these  two  experiments,  it  is  evident — 1st,  that  the 
irons  contain  the  more  sulphur  the  larger  the  amount  of  pyrites  present 
when  they  are  re-smelted.  2d,  that  there  is  a  loss  of  sulphur  after  com- 
plete fusion,  and  that  this  loss  at  a  certain  time  is  greater  the  larger  the 
proportion  of  pyrites. 

These  facts  once  established,  it  is  highly  probable,  if  not  certain,  that 
this  portion  of  the  sulphur  is  lost  by  forming  with  the  carbon  of  the 
irons  volatile  sulphuret  of  carbon,  which  produced  the  brilliant  globules 
observed  in  the  above  experiments. 

To  arrive  at  a  certain  proof,  I  repeated  comparatively  the  experiments 
previously  made  by  M.  Berthier  upon  a  mixture  of  perfectly  clean  soft 
iron  filings  and  pyrites.  M.  Berthier  found,  that,  by  fusing  clean  soft 
iron  with  pyrites,  atom  for  atom,  protosulphuret  of  iron  is  always  formed 
without  any  loss  of  sulphur.  If  this  were  the  case,  it  is  proved  that  the 
sulphur  lost  in  the  preceding  experiments,  combined  with  the  carbon  of 
the  irons,  forming  sulphuret  of  carbon,  which  had  a  decarburating  action, 
and  produced  at  the  same  time  some  latent  caloric  by  its  volatilization; 
for  it  is  known  that  on  evaporation  this  liquid  produces  a  decrease  of 
temperature  capable  of  freezing  mercury. 

I  made  a  first  experiment  by  fusing  in  a  naked  crucible  before  the 
forge  20  grms.  of  soft  iron  filings,  well  cleansed,  wilh  0*40,  t.  c.  2  per 
cent,  of  pyrites.  To  avoid  a  slight  oxidation  liy  the  air  which  might 
have  entered  the  crucible,  I  covered  it  with  a  piece  of  coke;  and  when 
the  whole  mass  had  arrived  at  a  white  welding  heat,  I  uncovered  the 
crucible  to  see  whether  in  this  case  there  was  any  liberation  of  brilliant 
globules,  ^s  in  the  fusion  of  the  iron  with  3  per  cent,  of  pyrites;  I  could 
perceive  none;  the  mass  remained  quiet,  and  when  cold,  presented  the 
form  of  a  tolerablv  compact,  uniform  button;  on  being  broken,  some 
rather  dark  yellowish-brown  sulphuret  of  iron  was  apparent  here  and 
there,  which  was  without  a  doubt  protosulphuret  disseminated  tbrooglH 
out  the  mass.    This  fiisl  exi^eim<^TiV\  ^^»»Bk<^^^  of  theJEMM- 
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tion  of  sulphuret  of  carbon  bj  the  fusion  of  gray  iron  in  the  presence 
of  pyrites,  as  only  in  this  case  did  I  observe  the  liberation  of  brilliant 
globules. 

I  made  a  second  experiment,  in  "which  I  determined  the  amount  of 
sulphur.  2*31  filings  of  well  cleansed  iron  wire  were  fused  with  2  per 
cent,  of  pyrites ;  I  obtained  a  welNfused  compact  button,  which  was 
easily  acted  upon  by  the  file.  1*05  was  treated  with  nitro-muriatic  acid; 
it  dissolved  slowly,  but  entirely ;  the  solution  was  precipitated  by  chlo- 
ride of  barium,  and  I  obtained  0-08  grm.  sulphate  of  baryta,  or  =1-04 
per  cent,  of  sulphur,  instead  of  1*06  per  cent.,  which  the  mixture  must 
nave  contained  before  the  fusion.  I  thence  concluded,  as  M.  Berthier 
had  done,  that  in  the  fusion  of  clean  soft  iron  with  pyrites,  there  is  never 
any  loss  of  sulphur.  Therefore,  as  I  have  stated  at  the  commencement, 
we  must  not  attribute  to  the  too  great  fusibility  alone  the  tendency  which 
sulphurous  ores  have  to  yield  white  irons.  The  principal  cause  is  due 
to  the  formation  of  a  sulphuret  of  carbon,  which  acts  by  decarbon- 
izing in  part  the  metal,  and  by  producing  a  considerable  lowering  of  the 
temperature  from  the  caloric  rendered  latent  by  the  volatilization  of  this 
product. 

I  have  stated  above,  that,  on  fusing  gray  metal  with  variable  propor- 
tions of  pyrites,  it  became  deteriorated,  and  I  have  supported  this  state- 
ment by  experiments.  It  remained  to  be  seen  whether  the  same  would 
occur,  if,  instead  of  operating  upon  the  cast  iron,  we  were  to  take  the 
ores.  I  therefore  reduced  20  grms.  of  the  Privas  ore  with  2  grms.  of 
lime,  the  whole  mixed  with  2  per  cent,  of  pyrites  in  a  crucible  lined  with 
charcoal.  The  metal  was  allowed  to  cool  very  slowly  in  the  crucible ; 
but  notwithstanding  this  precaution,  the  fracture  of  the  button  was  en- 
tirely white,  and  exhibited  in  the  portion  in  contact  with  the  slag  some 
yellow  plates  of  sulphuret  of  iron.  Throughout  its  thickness,  it  present- 
ed large  cavities  coated  with  filamentary  crystallizations  of  sulphuret  of 
iron.  In  the  massive  portions,  the  metal  had  a  granular  appearance. 
Altogether,  it  was  very  bad,  exceedingly  brittle,  and  exhibited  not  the 
least  elasticity  under  the  hammer. 

20  grms.  of  the  same  piece  of  ore,  reduced  in  a  lined  crucible  with  2 
grms.  of  lime  and  1  per  cent,  of  pyrites,  likewise  furnished  a  very  white 
metal,  although  cooled  very  slowly.  The  button  exhibited,  like  the  pre- 
ceding one,  large  cavities  coated  with  filamentary  crystallizations ;  the 
iron  was  bad  and  brittle,  and  without  elasticity.  The  only  difference 
"was,  that  there  were  no  yellow  plates  of  sulphuret  of  iron  perceptible  at 
thejunction  of  the  metal  and  of  the  slag. 

To  be  certain  that,  on  treatment  in  the  blast-furnace,  the  pyrites,  or 
rather  the  sulphur  of  the  pyrites,  was  an  obstacle  to  the  production  of  a 
gray  metal,  I  treated  20  grms.  of  the  same  piece  of  ore  which  had  served 
for  the  preceding  experiments  with  the  same  amount  of  flux  without  any 
addition  of  pyrites.  The  metal  obtained  was  gray,  without,  however, 
being  graphitous;  it  yielded  slightly  to  the  hammer,  was  perfectly  com- 
pact in  the  interior,  and  showed  no  sulphurous  crystallizations.  I  was, 
however,  able  to  distinguish  with  the  aid  of  the  lens  some  minute  fila- 
ments of  sulphuret  of  iron  at  the  place  of  contact  of  the  slag  with  the 
metaL    On  analysLsji  I  obtained  but  a  trace  of  auVfibaXi^  Qll>adri\aM. 
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I  now  proceeded  to  determine  the  amount  of  sulphur  in  the  metal  ob- 
tained in  the  two  first  experiments,  by  reducing  the  ore  in  the  presence 
of  pyrites,  in  order  to  see  whether  also,  in  this  case,  acting  upon  the  orts 
and  not  on  the  metal,  the  latter  would  contain  an  amount  of  sulphur 
greater  in  proportion  to  the  quantity  of  pyrites  present.  The  experi- 
ment which  had  been  made  with  the  mixture  of  2  per  cent,  of  pyrites 
furnished,  on  the  analysis  of  1  grm.,  0-07  sulphate  of  baryta=0'96  per 
cent,  of  sulphur.  As  the  mixture  contained  previous  to  fusion  1*06  per 
cent.,  we  have  a  loss  of  0-10  per  cent. 

1  grm.  of  the  metal  obtained  in  the  experiment  made  with  1  per  cent, 
of  pyrites  furnished  0*03  grm.  «ulphate  of  baryta  =0-41  per  cent,  of  sul- 
phur; since  the  mixture  contained  0*63  per  cent,  of  sulphur,  we  here 
again  meet  with  a  loss  of  0*12  per  cent. 

It  is  evident,  from  these  experiments,  that  the  metals  contain  the  more 
sulphur  the  more  the  ores  from  which  they  are  produced  contained  pyrites, 
the  proportion  of  (lux  remaining  invariable. 

In  order  to  prevent  the  injurious  influence  of  the  sulphur  upon  the  iron 
in  the  treatment  of  pyritous  ores  in  the  blast-furnace,  I  increased  pro- 
gressively the  amount  of  flux;  for,  according  to  M.  Berthier,  the  lime  de- 
composes a  considerable  quantity  of  sulphuret  of  iron  at  a  high  tem- 
perature in  the  presence  of  carbon.  In  order  not  to  interfere  with  the 
fusibility  of  the  slag,  I  first  of  all  endeavored  to  ascertain  the  maxi- 
mum quantity  of  lime  it  mi^ht  contain.  By  fusing  together  the  clay 
and  the  lime,  experiment  led  me  to  the  following  composition  as  the 
limit  which  should  not  be  exceeded : 

Silica,  .......         36-00 

Alumina,     .......         10-00 

Lime,  .......         54*00 

Having  made  this  experiment,  I  obtained,  by  adding  gradually  lime 
to  the  charge  of  the  blast  furnace,  a  white  stony  slag  containing  not  a 
trace  of  oxide  of  iron,  and  approaching  closely  to  the  above  composiiion; 
there  were  here  and  there  particles  of  uncombined  lime  mechanically  in- 
termixed. The  working  of  the  blast-furnace  was  constantly  good  and 
regular,  the  combustible  very  good,  and  the  blast  heated  to  750^,  so  as 
to  restore  the  heat  abstracted  by  this  enormous  amount  of  lime. 

Notwithstanding  this  maximum  amount  of  flux  added  to  the  charge,  I 
was  not  able  to  prevent  the  action  of  the  sulphur ;  and  to  obtain  good 
gray  metal,  it  was  necessary  to  subtract  a  large  quantity  of  the  highly 
pyritous  ores  of  the  coal  measures. 

I  next  proceeded  to  ascertain  what  became  of  the  sulphur  on  effecting 
the  reduction  in  lined  crucibles.  I  took: — I.  10  grms.  of  the  ore  from 
Privas,  6  grms.  of  the  slag  from  the  blast-furnace,  5  grms.  of  lime,  and 
0*20  of  iron  pyrites.  II.  10  grms.  of  the  ore  from  rrivas^  5  grms.  of 
slag,  10  grms.  of  lime,  and  0*^  of  iron  pyrites. 

The  two  experiments  succeeded  perfectly.  The  first  gave  a  welt 
fused,  vitreous,  bright  gray  slag.  However,  throughout  the  portioD  of 
the  slag  which  surrounded  the  button,  a  hard,  whitish-ydlow,  coapict 
substance,  with  a  smooth  fracture,  was  disseminated.  The  bottoD  of 
metal  was  quite  wV^Vle^  vnAi  ^  ^«r]  Yct^lac  fractare,  veiy  caYeiaou^ 
and  exhibitbg  a  feNi  fiVameito  cii  ^  v^'^>a^sQ&  ^scvtoSbsnAon^   Urc 
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ittle  balls  of  metal,  "which  did  not  adhere  to  the  button,  but  rested  above 
he  slag,  had  escaped  the  decarbonizing  action  of  the  sulphur;  for  vfith  a 
ens,  and  eyen  with  the  naked  eye,  several  large  laminae  of  graphite  were 
lerceptible,  and  the  metal  was  perfectly  black.  The  mixture  of  the  ore, 
ime,  and  pyrites  not  having  been  perfect,  a  small  quantity  of  the  ore 
tad  been  reduced,  protected  from  the  action  of  the  sulphur,  which,  on 
he  contrary,  had  strongly  acted  upon  the  button  of  metal.  On  ana- 
jTsis,  1  grm.  of  this  white  iron  gave  0*009  sulphate  of  baryta  =  0*1242 
ler  cent,  of  sulphur. 

The  second  experiment,  in  which  there  was  double  the  amount  of 
lux — the  maximum  quantity  of  the  fusibility  of  the  slag, — furnished  a 
grayish-white  slag  filled  pretty  uniformly  with  the  yellowish-white  sub- 
tance,  which  in  the  previous  experiment  had  occurred  here  and  there 
[jsseminated  in  the  scoria;  it  had  a  shining  yellow  appearance,  and  when 
xposed  to  moist  air,  fell  for  the  greater  part  into  a  powder,  and  furnish- 
d  an  enormous  quantity  of  quick-lime.  Notwithstanding  the  powerful 
ffinity  which  this  large  amount  of  lime  must  have  presented  for  the  sul- 
phur, the  metal  was  entirely  white,  with  a  granular  cavernous  appear- 
nce,  but  exhibited  no  trace  of  a  sulphurous  crystallization;  it  was  much 
sore  malleable  than  that  obtained  in  the  preceding  experiment;  it  was 
ather  difficult  to  reduce  to  powder,  and  in  the  mortar  flattened  out. 
Llthough  white,  it  was  easy  to  observe  that  there  was  a  great  improve- 
aent  in  its  tenacity.  I  grm.  of  this  whitish  metal  gave  0*005  sulphate 
f  baryta  =  0*069  per  cent,  of  sulphur,  which  is  scarcely  more  than  half 
ie  quantity  found  m  the  preceduig  experiment. 

From  these  two  conclusive  experiments  it  is  seen,  that  the  amount  of 
iilphur  in  cast  iron  diminishes  in  proportion  as  the  amount  of  lime  con- 
lined  in  the  slag  increases,  but  that  it  is  impossible,  in  certain  cases,  to 
smove  it  altogether  without  rendering  the  slag  infusible.  I  have  stated, 
1  speaking  of  the  experiment  made  by  fusing  10  grms.  of  the  Privas  ore, 

grms.  of  slag,  6  grms.  of  lime,  and  0*20  pyrites,  that  the  slag  which 
urrounded  the  button  was  altogether  compact  and  yellowish-white, 
rhilst  the  rest  of  the  scoria  was  vitreous,  and  showed  nothing  similar. 
lie  analysis  of  this  portion  proves,  from  the  presence  of  the  large  amount 
f  sulphur,  that  some  sulphuret  of  calcium  is  mixed  with  the  slag ;  and 
'om  its  being  in  immediate  contact  with  the  whitened  metal,  it  is  evident 
lat  the  sidphuret  of  calcium  has  been  formed  by  some  sulphurous  ema- 
ations  from  the  metal.     This  slag  had  the  following  composition : — 

SiUca,              40-07 

Oxide  of  iron  and  alumina, 15*00 

Lime,               43*75 

Sulphur, 0*50 

On  comparing  the  result  obtained  in  the  analysis  which  gave  0*069 
er  cent,  of  the  weight  of  the  metal  with  the  sulphur  previously  found 
I  a  very  gray  metal  (0*09  per  cent.^,  it  is  quite  evident  that  the  whiten- 
ig  must  not  be  attributed  to  the  sulphur  combined  with  the  iron, — sul- 
bur  which  might  form  a  true  sulphocarburet  of  iron,  and  prevent  the 
lohtion  of  the  graphite.  It  is  omn^  to  the  loss  of  sulphur, — as  shown 
J  the  two  experiments  made  b^  fusmg  at  first  gray  metal,  and  subse- 
nendy  clean  soft  iron  with  pyntes, — ^whicb  comVm^s  vnScL^^  ^'v^^srsc^^ 
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forming  very  volatile  sulphuret  of  carbon,  and  rendering  a  large  amount 
of  caloric  latent.  Hence  we  have  the  whitening  produced  by  two  simul- 
taneous actiohs, — subtraction  of  a  portion  of  the  carbon  of  the  cast  irons, 
and  lowering  of  the  temperature  from  the  volatilization  of  the  sulphuret 
of  carbon. 

With  respect  to  the  position  in  which  the  sulphuret  of  carbon  is  formed 
in  the  blast-furnace,  it  may  be  admitted  that  it  is  produced  wherever  the 
temperature  is  at  a  red  heat,  bearing  in  mind  that  Lampadius  detected 
sulphuret  of  carbon  by  heating  to  redness  some  pyrites  and  charcoal,  and 
that  these  conditions  occur  in  the  blast-furnace.  On  the  other  hand,  the 
analyses  of  the  gases  by  M.  Ebelmen,  have  not  shown  its  presence, 
although  the  latter  assumes  that  probably  the  sulphur  exists  in  the  gases 
in  the  sulphuret  of  carbon,  but  in  inappreciable  proportion.  We  must, 
therefore,  attribute  its  absence  to  the  highly  reductive  properties  which 
the  sulphuret  of  carbon  possesses,  which  could  not  exist  in  the  presence 
of  oxide  of  iron.  In  proportion  as  it  was  formed,  it  would  be  decom- 
posed into  sulphuret  of  iron  and  oxide  of  carbon. 

It  is  also  possible  that  the  pyrites,  on  losing  the  half  of  its  sulphur  by 
heat,  yields  it  to  the  iron  already  reduced,  converting  it  into  protosul- 
phuret  without  the  formation  of  any  sulphuret  of  carbon,  and  we  arrive 
at  the  same  result,  that  is,  the  conversion  of  the  iron  into  protosulphuret 
in  its  progress  through  the  furnace. 

The  flux  not  having  lost  the  whole  of  its  carbonic  acid,  does  not  pos- 
sess sufficient  affinity  for  the  sulphur  to  decompose  the  protosulphuret  of 
iron  which  is  constantly  being  formed.  It  is  only  in  the  neighborhood 
of  the  tuyereSy  when  the  flux  has  been  entirely  changed  into  caustic  lime 
and  partially  into  calcium,  that  the  affinity  of  the  carbon  in  a  nascent 
state  (graphite),  together  with  that  of  the  lime  for  the  sulphur,  deter- 
mines the  decomposition  of  a  part  of  the  protosulphuret  of  iron.  There 
is  then  formed  sulphuret  of  carbon  at  the  expense  of  the  carbon  of  the 
cast  iron,  and  caloric  thereby  rendered  latent.  Another  portion  of  the 
sulphur  combines  with  the  calcium. 

The  sulphuret  of  carbon  formed  in  the  crucible  itself,  must  be  again 
partially  burnt  by  the  blast,  from  which  would  result  sulphurous  and  car- 
bonic acids,  which  would  reproduce  some  sulphuret  of  iron  and  calcium, 
and  oxide  of  carbon;  and  it  should  be  remarked  here,  that  the  proportioa 
of  sulphuret  of  calcium  will  be  the  more  considerable  the  greater  the 
amount  of  lime  present  in  the  charge.  It  follows,  from  this,  that  in  order 
to  obtain  a  metal  which  shall  contain  the  minimum  amount  of  sulphur,  it 
is  necessary  that  the  slags  should  contain  the  maximum  amount  of  lime. 
I  may  also  add,  that  in  this  case  the  working  of  the  furnace  should  be  as 
hot  as  possible,  in  order  to  facilitate  the  isolation  of  the  graphite,  and 
consequently  the  formation  of  the  sulphuret  of  carbon,  which  serves  to 
transfer  the  sulphur  from  the  metal  to  the  slag. 

The  author  observes,  in  conclusion,  that  a  considerable  improvement 
has  recently  been  effected  in  the  working  of  the  blast-furnaces  and  their 
products  by  washing  the  coals,  which  removes  a  great  portion  of  the 
pyrites,  and  also,  by  getting  rid  of  the  earth  v  matters,  increases  the  heat- 
ing  power  of  the  coai. — .Anmilea  des  Mtves^^eb.  1852« 
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^Uamboai  Accidents.      Loss  of  the  Henry   Clay — The  Atlantic — The 

Reindeer. 

The  reckless  mismanagement  of  steam  boilers,  which  is  so  constant 
md  just  cause  of  reproach  to  our  country,  has  been,  within  the  last  few 
veeks,  more  than  usually  destructive  of  life  and  property.  During  the 
jariier  months  of  the  year,  it  was  with  some  trouble  that  we  could  keep 
he  run  of  such  accidents  on  the  Mississippi  and  its  tributaries;  but  it  was 
vith  an  unusual  shock  that  we  heard  of  the  first  of  the  accidents  to  which 
ve  intend  particularly  to  reftr,  in  consequence  of  its  taking  place  on  the 
Eastern  waters,  which  have  been  comparatively  free  from  such  occur- 
ences. The  completion  of  the  New  York  and  Albany  Railroad,  running 
ilong  the  North  river,  rendered  it  apparently  requisite  that  unusual  efforts 
»houid  be  made  by  the  steamboat  proprietors  to  maintain  their  popularity, 
md  numerous  projects  were  spoken  of,  which  clearly  pointed  to  fatal 
•esults;  but  up  to  the  28th  July,  the  railroad  had  enjoyed  a  monopoly  of 
iccidents,  which  had  been  of  such  frequency  as  apparently  to  justify 
»ome  of  our  dailjr  papers  in  keeping  the  heading,  "  Accident  on  the 
Hudson  River  Railroad,"  and  similar  ones  for  the  Erie  and  the  New 
Hlaven  roads,  in  stereotype  form.  But  on  the  day  above  mentioned,  the 
jteamboat  Jfenry  Clay  was  burned  on  the  river,  and  the  event  being  attend- 
ed with  such  a  fearful  loss  of  life,  as  to  draw  much  more  than  the  usual 
ittention  to  the  circumstances,  the  result  has  been,  to  show  a  want 
)f  attention  to  the  safety  of  the  passengers,  both  in  the  planning  and  the 
nanagement  of  the  boat,  which  is  as  disgraceful  as  it  is  surprising.  The 
rircumstances,  as  we  gather  them  from  the  evidence  given  at  the  Coro- 
ler's  inquest,  are  as  follows : — It  appears  that  the  Henry  Clay^  which 
vas  built  to  be  the  "crack"  boat,  started  from  Albany  at  the  sgme  time 
viih  the  Armeniay  a  slower  boat,  and  it  soon  became  evident  to  those  on 
)oard,  that  strong  endeavors  were  made  to  get  and  maintain  the  lead, 
;ach  of  the  boats,  in  turn,  passing  landings,  where  the  other  was  en- 
gaged in  discharging  and  taking  passengers.  At  length,  in  a  narrow 
rbannel  of  the  river,  the  boats  came  in  contact,  not  in  such  a  way  as  to 
lo  any  great  damage,  but  exciting  serious  alarm  among  the  passengers, 
flrhich  were  crowded  upon  the  Henry  Clay.  To  their  remonstrances, 
he  officers  of  the  boat,  (the  Captain,  it  appears,  was  sick,  and  in  his 
jtate-room,)' answered  indifferently  and  impertinently,  or  answered  not 
it  all.  The  effect  of  the  collision,  however,  was  to  cause  the  Armenia 
o  drop  astern,  and  the  Henry  Clay  then  took  and  maintained  the  lead, 
ncreasing  the  distance  between  them,  until  about  15  minutes  past  3 
)'f lock,  P.  M.,  when  the  boat  was  discovered  to  be  on  fire,  and  a  feeble 
md  ineffectual  attempt  having  been  made  to  extinguish  the  fire,  the  boat 
vas  run  ashore,  below  the  village  of  Yonkers,  and  such  of  the  passen- 
jers  as  could,  escaped.  After  the  alarm  of  fire  was  given,  it  does  not 
ippear  that  any  effort  whatever  was  made  on  the  part  of  any  officer  of 
he  boat  to  protect  the  lives  of  the  passengers,  or  to  give  any  orders  by 
nrbich  the  panic,  so  natural  on  such  an  occasiou^  ts\\^\.  V^^  ^n^\\^^  ^\ 
lUa/ed.     The  £re  appears  to  have  originate  A  in  \\ie  i^ittka!t^-tQKi\si^N!^5i^s?^ 
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is  amidships  in  the  hold,  and  the  dense  smoke  and  intense  heat  soon  cut 
off  all  communication  between  the  forward  and  after  parts  of  the  boat. 
The  greater  part  of  the  passengers,  especially  the  women  and  children, 
were,  as  usual,  aft,  and  the  boat  being  run  ashore  bows  on,  (apparently 
for  the  especial  benefit  of  the  ofBcers,  who  were  in  that  part  of  the  boat,) 
tiiose  in  the  rear  of  the  engine  were  at  a  distance  of  some  two  hundred 
ft'et  from  the  shore,  and  were  obliged  to  commit  themselves  to  the  water, 
wliich  is  here  deep  almost  to  the  very  shore,  many  of  them  keeping  on 
the  wreck  until  absolutely  forced  over  by  the  approach  of  the  fire,  whidi 
])urne(l  very  rapidly.     In  this  lamentable  way,  not  less  than  eighty-one 
)>ersons  met  their  death.     The  occurrence  of  the  accident  on  a  favorite 
boat,  and  in  the  height  of  the  traveling  season,  caused  its  immediate 
rfiL'cts  to  be  widely  spread  throughout  our  land,  and  increased  the  severity 
of  the  loss  by  the  destruction  of  many  most  valuable  lives;  among  which 
\v<j  especially  grieve  to  record  those  of  Mr.  Downing  and  Mrs.  Anne  Hill. 
The  loss  of  tliese  will  be  more  deeply  felt,  since  they  have  left  no  one  to 
succeed  them  in  the  lines  of  usefulness  to  which  they  had  devoted  Ihem- 
selves.     Mr.  Downing's  reputation  as  a  landscape  gardener  was  known 
as  well  in  Europe  as  here;  his  labors  at  Washington  and  in  the  vicinity 
of  New  York,  by  introducing  a  correct  taste  for  the  beauties  of  natural 
scenery,  were  invaluable  to  us,  especially  because  they  were  directed  to 
the  production  of  results  in  which  we  have  been  heretofore  sadly  defi- 
ii»:nt.     The  same  thing  is  true  of  Mrs.  Hill,  who  was  the  Principal  of 
th»:  School  of  Design  for  Women,  attached  to  the  Franklin  Institute. 
Ker  sex,  her  modesty,  and  the  comparatively  narrow  sphere  of  her  labors, 
pi  evented  her  from  being  so  widely  known;  but  the  combination  of  so 
many  talents,  such  energy  and  zeal,  with  all  those  virtues  and  delicacy 
which  characterize  a  woman,  ensured  to  her  the  warmest  feelings  of  re- 
sj^ect  and  attachment  from  those  whose  good  fortune  it  was  to  know  her. 
Like  Mr.  Downing,  her  tastes  led  her  to  the  cultivation  of  arts  to  which 
heretofore  but  little  attention  has  been  paid  among  us,  and  her  loss  has 
left  a  vacancy  w^iich  cannot  for  a  long  time  be  filled.     The  pain  at  lo.<dng 
s  ich  friends  is  aggravated  by  the  reflection,  that  they  were  victims  to  the 
recklessness  and  incapacity  of  those  whose  duty  it  was  to  sacrifice,  if 
iH'Lcssary,  their  own  lives  for  the  preservation  of  their  passengers;  but 
we  hope  that  the  deep  and  wide-spread  grief  will  prevent  the  public  in- 
dignation from  being  as  ephemeral  as  is  usual  in  such  cases. 

As  to  the  immediate  cause  of  the  accident,  with  which  the  majority  cf 
our  readers  will  perhaps  think  we  have  most  to  do,  there  are  many  conjec- 
tures. It  does  not  appear  that  any  extraordinary  effort  on  the  part  of  the 
Henry  Clay  was  necessary  to  outstrip  the  Armenia;  and  it  is  stated  that 
the  time  of  her  trip  from  Albany  gives  an  average  speed  of  but  16  miles 
an  hour,  which  is  certainly  far  below  her  powers.  But  several  of  the 
])assengers  testified  before  the  Coroner  to  the  unusual  heat  about  her 
engines,  and  to  peculiar  odors,  as  if  from  burning  highly  combustible 
materials,  in  the  earlier  part  of  the  trip.  The  most  probable  suggestion 
which  we  have  heard  is  as  follows:  It  seems  that  it  is  customary  with 
North  River  boats,  on  their  downward  trips,  to  feed  their  furnaces  off 
Fon  kers  for  the  lasl\\me.  'YV^e  tvviw^^^*  of  the  Henry  Clay  are  in  the  bold 
of  the  vessel,  and  not  on  V\i^  ^w^i^^,  ^m^^.  T^^>asfe  ^^a&Eidie  as 
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fuel  requires  the  blower,  and  it  appears  to  be  well  known  that  when  the 
blast  is  turned  in,  it  is  very  apt  to  force  open  the  fire  doors,  unless  they 
are  very  carefully  secured.  If  then  we  suppose  that  the  fireman  had  not 
securely  fastened  the  door  after  firing,  and  that  the  blast  drove  it  open, 
we  should  have  a  powerful  jet  of  flame  poured  out,  as  from  a  gigantic 
blow-pipe,  on  the  wood  work  of  the  fire  room,  which  from  continual 
roasting  is  very  combustible,  and  the  light  frame  of  the  boat  would  catch 
and  bum  with  almost  incalculable  rapidity.  Such  appears  to  us  the  most 
plausible  account  of  the  origin  of  the  fire. 

In  connexion  with  the  presence  of  one  of  the  owners  on  board  the  boat, 
we  give  a  singular  statement  from  a  newspaper,  of  what  has  since  occur- 
red on  the  same  river.  On  this  occasion  there  was  a  race  and  a  collision, 
and  one  of  the  passengers  having  remonstrated  with  the  Captain  there- 
upon, the  Captam  told  him  that  he  could  not  help  it;  that  the  son  of  the 
owner  was  on  hoards  and  was  vjith  the  pilot;  and  that  he  (the  Captain)  had 
no  authority  to  direct.  This  statement  seems  to  have  attracted  no  notice, 
but  it  is  really  deserving  of  it,  for  if  true,  it  points  out  a  state  of  affairs 
which  would  render  steamboat  traveling  almost  suicidal. 

On  the  20th  of  August,  the  steamer  Atlantic^  from  Buffalo  to  Detroit, 
with  about  110  cabin  passengers,  and  270  deck  and  steerage  passengers, 
and  a  crew  of  about  ^  men,  when  off*  Long  Point,  (Canada,)  and  about 
four  miles  from  the  Light  House,  at  2^  o'clock,  A.  M.,  was  run  into  by 
the  propeller  Ogdensburgj  and  sank  in  about  fifteen  minutes.  The  loss  of 
life  is  uncertain,  but  is  estimated  at  about  200.  In  consequence  of  the 
coolness  and  presence  of  mind  of  the  oflScers,  and  an  efiScient  provision  of 
life-preserving  furniture,  the  principal  portion  of  the  cabin  passengers 
were  saved.  But  the  mass  of  the  steerage  passengers  were  Norwegian 
emigrants,  unable  to  understand  what  was  said  to  them,  and  among  these 
the  loss  of  life  was  fearful.  The  investigation  of  the  Coroner's  jury  shews 
that  the  lights  of  the  steamer  were  seen  by  the  watch  on  board  the  pro- 
peller in  time  to  avoid  the  accident,  and  inculpates  the  mate  of  the  Og- 
densburgj  who  will  probably  be  arrested  and  tried,  when  we  shall  report 
the  facts  of  the  case,  so  far  as  they  are  developed. 

On  Saturday,  the  4th  of  September,  the  Reindeery  another  crack  North 
River  boat,  (which  it  is  said  the  Henry  Clay  was  built  expressly  to  beat, 
and  which  had  been  withdrawn  during  that  unfortunate  boat's  short  life, 
and  returned  to  her  usual  trips  since  her  destruction,)  burst  her  boiler  as 
she  started  from  Kingston  Point.  The  part  which  gave  way  was  the  con- 
nexion of  the  return  flues,  and  by  the  escape  of  steam  32  persons  were  killed, 
and  a  large  number  badly  scalded.  The  testimony  before  the  Coroner's 
jury,  shews  one  of  those  defects  in  the  iron,  which  the  most  careful  inspec- 
tion cannot  avoid,  and  the  phenomena  of  the  explosion  do  not  require  us  to 
believe  that  there  was  any  undue  pressure  of  steam  in  the  boiler.  The 
occurrence  of  the  accident  immediately  after  starting  the  boat,  looks  as 
though  there  were  a  deficiency  of  water  in  the  boiler,  but  the  testimony 
on  tills  point  is  strong  to  the  contrary.  Among  the  victims  of  this  accident, 
we  regret  to  record  the  name  of  Mr,  Woods  Baker,  an  assistant  on  the 
Coast  Survey,  a  young  gentleman  who  had  distinguished  himself  by  high 
abilities  and  zeal  in  performing  his  duties,  while  \\\a  %\ii\^\^  Ogax^^v^^ 
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had  endeared  him  to  his  many  friends.  It  is  a  somewhat  strange  coinci- 
dence, that  he  should  have  perished  in  a  way  so  similar  to  that  by  which 
his  intimate  friend  and  associate,  Mr.  Joel  B.  Reynolds,  lost  his  life,  by 
the  explosion  of  the  boiler  at  Morris'  foundry  in  this  City. 

We  shall  publish  the  law  recently  passed  by  Congress,  for  the  regula- 
tion of  steamboats,  and  sincerely  trust  that  its  strict  enforcement  may  pre- 
vent the  necessity  of  such  painful  records  in  future. 

Editor. 

Since  writing  the  above,  we  have  received  the  following  private  letter 
from  a  friend,  who  is  an  entirely  competent  judge  of  the  matter: 

"Though  competent  witnesses  have  testified  to  their  belief  that  the 
accident  was  due  to  defective  iron,  yet  I  am  persuaded,  from  what  I 
myself  saw,  that  the  true  cause  of  the  explosion  was  probably  low  water 
and  heated  internal  flues. 

There  were  six  large  internal  return  flues,  each  about  a  foot  in  dia- 
meter, and  arranged  thus:  The  diameter  of  the  boiler 
appeared  to  me  to  be  not  more  than  eight  feet,  perhaps 
less.  The  depth  of  water  over  the  two  upper  flues  must 
have  been  at  all  times  slight,  perhaps  not  more  than 
two  or  three  inches.  It  appears  highly  probable,  there- 
fore, that  the  gauge  cocks  may  have  given  deceptive 
results,  owing  to  foam;  that  the  water  level  fell  below 
the  tops  of  the  flues;  and,  therefore,  the  explosion  while  the  boat  remain- 
ed at  the  wharf — the  defective  iron  giving  way  because  it  was  the  weak- 
est point." 


Electric  Property  of  Flame.    By  Prof,  H.  Buff.* 

The  following  conclusions  are  drawn  from  the  experiments  described 
by  Prof.  Buff": 

1.  Gaseous  bodies  which  have  been  rendered  conductible  by  strong 
heating,  are  capable  of  exciting  other  conductors,  solid  as  well  as  gase- 
ous, electrically. 

2.  When  a  thermo-electric  circuit  is  formed  of  eir,  hydrogen,  or  car- 
buretted  hydrogen,  alcohol  vapor,  charcoal,  or  finally  a  metal,  whether 
combustible  or  incombustible,  an  electric  current  is  developed,  w^hich  pro- 
ceeds from  the  hottest  place  of  contact  through  the  air  to  the  less  warm 
place. 

3.  The  development  of  electricity  which  has  been  observed  in  process 
of  combustion,  and  particularly  in  name,  is  due  to  thermo-electric  exci- 
tation, and  stands  in  no  immediate  connexion  with  the  chemical  process. 

4.  The  products  of  combustion  do  not  therefore  by  any  means  occupy 
the  relation  to  the  burning  body  which  has  been  assumed  b^  Pouillet;  if 
positive  electricity  rises  with  the  ascending  gases,  it  is  only  in  the  d^ree 
in  which  the  burning  body  and  the  air  extenor  to  the  place  of  combaf- 
tion,  or  rather  exterior  to  the  place  of  hottest  contact,  are  connected  by 
a  proper  conductor. — Annalen  der  Chemie  und  Pharm.^  vol.  Ixxx.  s.  1. 

•  From  the  Lond.,  HAmb.,  ^iidT>u\iVfli^\s5\««\Jo^>^^^ 
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On  the  Manufacture  of  Gas  from  Wood.    By  Dr.  Pettenkofer.* 

Two  years  ago,  Dr.  Pettenkofer  showed  by  experiment,  at  a  meeting 
of  the  Polytechnic  Institute  of  Bavaria,  that  a  very  considerable  amount 
of  illuminating  gas  could  be  disengaged  from  2  oz.  of  wood.  Its  practi- 
cability on  a  large  scale  has  since  been  the  subject  of  much  doubt.  The 
inventor's  process  is  now  in  operation  at  Basle,  and  it  is  also  about  to  be 
introduced  at  Zurich,  Stockholm,  and  Drontheim.  The  process  is  said  to 
be  far  less  expensive  than  the  manufacture  from  fossil-coal,  and  furnishes 
a  gas  which  is  free  from  sulphuretted  hydrogen,  and  several  useful  col- 
lateral products,  as  charcoal,  wood-tar,  and  wood- vinegar. — Central 
Blatt.,  March  10,  1852. 


Hints  on  the  Principles  which  should  regulate  the  Forms  of  Boats  and  Ships; 
derived  from  original  Experiments.  By  Mr.  William  Bland,  cfSit- 
tiTigboumey  Kent.\ 

Continued  from  page  183. 

Having  terminated  the  experiments  relating  to  the  midship  section,  and 
lee-way  or  lateral  resistance,  it  will  not  be  departing  from  the  subject  in 
view,  to  introduce  in  this  place  a  few  examples  of  floating  bodies  varied 
in  their  dimensions,  and  comparing  their  respective  speeds. 

First. 

Diagram  A,  a  boat,  5  inches  wide,  17^  inches  long,  having  curvilinear 
sides;  weight,  25  oz.;  compared  in  speed  with  B,  a  boat  4  inches  wide, 
16^  inches  long,  with  parallel  sides;  weight,  25  oz.  Both  these  boats 
had  their  bottoms  curved  upwards  from  their  midship  sections  to  their 
load  water  lines. 
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Experiment  63. — ^The  boat  A,  beat  B,  in  speed  by  6  oz.  additional 

•  From  thf  London  dwmical  GuBtte,  M«j»  185S. 
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weight:  that  is  to  say,  to  cause  the  speed  of  both  to  be  equal  under  the 
same  drawing  force.     The  stability  of  A,  equalled  6  oz.;  that  of  B,3  oz. 

Second. 

Experiment  64. — The  boat  A,  compared  in  speed  with  a  boat  C,  after 
the  form  of  a  bird,  being  4  inches  wide  at  midship,  16  inches  long,  having 
its  bottom  curved  up  the  same  as  A,  and  of  equal  weight,  being  25  oz. 
The  boats,  A  and  C,  were  equal  in  speed.  The  stability  of  A  equalled 
5  oz.;  that  of  C,  2  oz. 

Experiment.  65. — But  when  C  had  the  angles  between  the  bottom  and 
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sides  removed  and  smoothed  down,  C  then  beat  A  by  4  oz.  extra  weight. 
But  the  stability  was,  in  consequence,  reduced  from  2  oz.  to  IJ  oz. 

Third. 

ExperimerU  66. — The  boat  C,  was  compared  in  speed  with  a  boat  of 
the  precise  form,  but  with  the  bottom  not  cut  up,  being  left  flat  as  in  the 

D 


diagram,  D.  The  weights  equal,  and  being  in  this  instance  22  oz.  The 
boat  C,  beat  D,  by  12  oz.  extra  weight.  Stability  of  C  equalled  2  oz.; 
and  that  of  D,  2  oz. 

Fourth. 

Experiment  67. — The  boat  A,  was  tested  in  speed  with  a  boat  E,  5J 
inches  wide,  18  inches  long,  with  curved  sides,  and  bottom  curved  the 


same  as  A.    Their  weights  being  first  made  to  correspond,  the  trial  upon 
the  water  gave  their  speeds  equal.    The  stability  of  £,  was  b{  oz. 

Experiment  68. — Upon  the  removal  of  the  lower  angles  of  the  boat  £, 
and  making  all  smooth,  its  speed  was  improved  4  oz.,  so  that  it  beat  A, 
by  the  sum  of  4  oz. 

Fijlh. 

Experiment  69. — The  parallel  sided  boat  B,  bebg  tested  gainst  a 

parallel  sided  boat  F,  with  triangular  form  of  midship  aectioii,  m  wkM 

4^  inches,  and  in  lex^ik  15  mches^  with  the  weight  of  each  21^  os*;  tbe 

form  of  bows  the  same.   ^iiii%«^^^\i^%Mt\M^%i!aHi  of  thahdnee 

rod,  and  drawn  tihio\i^j^«bfc^WL\«t^^eDfc  iw»a^  ^{ci%^^sii^^%Bi««l; 
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that  is,  the  additional  weight  of  4  oz.  was  put  into  B,  which  then  rendered 
their  speeds  equal. 
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This  was  not  a  fair  trial,  F  being  wideband  shorter  than  B.  The  sta- 
bility of  F,  equalled  2^  oz. 

Sixth, 

Experiment  70. — ITie  boat  B,  was  again  tested  with  another  boat,  G, 
the  midship  section  being  a  triangle;  the  length  and  breadth  the  same  as 
B,  and  weight  equal,  being  21^  oz.,  and  having  the  bows  of  the  same 
form. 
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The  trial  gave  8  oz.  in  favor  of  B,  since  the  superior  speed  of  B  re- 
quired that  weight  extra  to  retard  it  to  an  equality  with  G.  The  stability 
of  G,  equalled  1^^  oz.  The  boat  B,  drew  J-inch  water  at  midship;  F, 
drew  f-inch;  and  G,  drew  J-inch;  the  respective  weight  of  each  being  the 
same. 

Seventh, 

Experiment  71 . — The  boat  C,  being  compared  in  speed  with  a  boat  H, 
of  the  same  weight,  and  width  of  4  inches;  but  in  length  20  inches,  hav- 
ing the  bottom  curved  up  as  C. 


The  boat  H,  beat  the  boat  C,  by  12  oz.;  H,  requiring  that  additional 
weight  to  equalize  their  speed.    The  stability  of  H,  was  2J  oz. 

Eighth. 

Experiment  72. — The  boat  H,  was  compared  in  speed  with  a  boat  I, 


25  IN 


of  the  flame  weiijbt,  namely,  33  oz..  and  widt^b  o(  4  mf^«a^\sa\^ \DL<(SGk» 
jbqg>  buriog  the  bottom  curved  as  H. 
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The  trial  gave  the  speed  on  the  side  of  the  boat  I,  and  equal  in  weight 
to  24  oz.  extra.     The  stability  of  I,  was  2J  oz. 

JVtn/A. 

Experiment.  73. — The  boat  I,  beat  the  boat  E,  before  the  angles  were 
removed,  by  32  oz.     The  stability  of  I,  was  2^  oz.,  and  that  of  E,  5J  oz. 

Tenth. 

Experiment  74. — A  boat  K,  4  inches  wide,  and  16  inches  long,  having 
the  midship  section  at  the  point  of  half  its  length,  with  the  bows  and  stern 
alike,  was  tested  against  the  boat  C,  but  with  bottom  not  curved  up.  The 
weight  of  each  20^  oz. 
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^ 
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The  boat  K,  beat  in  speed  the  boat  C,  by  2  oz.,  but  its  course  through 
the  water  was  much  inferior  to  C;  therefore,  a  piece  of  keel  was  necessary 
to  remedy  the  evil.     The  stability  of  K,  equalled  2J  oz.,  that  of  C,  2  oz. 

Eleventh. 

Expeyiment  75. — The  bird-shaped  boat,  H,  being  20  inches  long,  and 
4  inches  wide,  but  not  curved  at  the  bottom  towards  each  end,  being 
quite  straight,  was  tested  against  a  boat  of  the  form  marked  L;  .the  length, 
width,  and  weight,  the  same  as  H,  which  equalled  22  oz. 


20 


c 


BOWS 


The  trial  of  these  two  boats  gave  the  speed  on  the  side  of  H,  with  its 
bottom  not  curved,  and  to  the  amount  of  4  oz.  in  extra  weight,  when  the 
boat  L,  was  drawn  with  its  stern  foremost;  but  when  tested  with  its  bows 
foremost,  no  difference  was  perceptible  between  them  in  speed.  The 
stability  of  H,  was  2^  oz.;  that  of  L,  IJ  oz. 

Experiment  76. — On  comparing  the  speed  of  H,  with  its  bottom  curved 
up,  with  the  boat  L,  the  difierence  was  12  oz.  on  the  side  of  H,  it  beiif 
so  far  superior  to  L. 

Thoel/th. 

Experiment  77. — Two  boats,  one  of  them,  M,  after  the  form  of  E,  being 
18  inches  long,  a  \n&e  moie  ^<^xi^'\cvc3GiRA  ^de^  and  ivfaich  widdi  vu 
in  this  instance  aiXualedL  ^^^  md^Aeii^^^^'ibft.NMKas^^t^^ 
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the  load-water  line,  commencing  from  the  middle  length,  and  terminating 
at  each  extremity;  weight,  2^  lbs.    The  other  boat,  N,  20  inches  long, 


and  a  trifle  more  than  4  inches  wide,  sides  parallel,  but  the  bows  the 
same  in  both,  weight  equal  to  M.  This  boat  was  also  curved  up  from  the 
mid  length  to  each  extremity. 
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The  result,  upon  trial,  gave  the  speed  3  oz.  superior  on  the  side  of  M. 
The  stability  of  M,  equalled  6  oz.;  that  of  N,  4  oz. 

Experiment  78. — ^When  the  boat  H  was  tested  with  the  parallel  sided 
boat  N,  their  respective  weights  being  2  lb.  7  oz.,  the  boat  H,  beat  the 
boat  N,  in  speed  by  the  extra  weight  of  16  oz.  The  stability  of  H, 
equalled  2^  oz.;  that  of  N,  4  oz. 

ThirUenth. 

Experiment  79. — A  boat  O,  of  the  bird  shape,  5|  inches  wide,  28  inches 
long,  weight,  2  lb.  5  oz.,  was  tested  in  its  speed  against  a  boat  also  of  the 
bird  shape,  4  inches  wide,  28  inches  long;  weight,  2  lb.  5  oz.,  and  de- 
noted in  the  preceding  diagrams  by  the  letter  I.  I,  sank  in  the  water 
|§-inch,  and  0  sank  jj-inch. 


The  result  gave  the  speed  on  the  side  of  I,  in  the  extra  weight  of  12  oz. 
The  stability  of  O,  was  8  oz.;  that  of  I,  2^  oz. 

Fourteenth. 

Experiment  80. — The  boat  0,  was  tested  with  a  boat  P,  of  a  different 
form,  but  of  the  same  width  of  5|:  inches,  28  inches  long;  and  weight  of 
each,  3  lb.  4  oe.    0^  sank  in  the  water  {{-inch;  and  P  sank  }-inch. 
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The  boat  0  beat  P,  by  2  lb.  5  oz.  extra  weight.     The  stability  of  0, 
equalled  8^  oz.;  that  of  P,  12  oz. 
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Experiment  81. — The  boat  P  was  tested  against  the  boat  Q,  bdn^  S 
inches  wide,  28  inches  long,  and  weight  of  each,  3  lb.  4  oz.  P,  sank  in 
the  water  g-inch;  and  Q  sank  §th-inch. 


^ 

A 

--^^Q 

y^                  2a 

w 

^^\. 

/ 

\ 

"v 

«     e 

^^^--..__ 

, 

> 

^                                                      %8    IH 

^ 
•* 

The  boat  P  beat  Q,  by  20  oz.  extra  weight.  The  stability  of  P  equalled 
12  oz.;  that  of  Q,  24  oz. 

Sixteeidh, 

Experiment  82. — The  boat  Q  was  tested  against  the  boat  R,  being  11 
inches  wide,  28  inches  long,  of  the  bird  or  duck  shape,  each  weigniog 
5  lb.  1  oz.    Q  sank  in  the  water  jj-inch;  and  R  sank  |  g-inch.    * 

^-^T — r 


The  boat  Q  beat  the  boat  R,  by  4  oz.  extra  wei^t.    The  stabiKty  of 
Q  was  26  oz.;  that  of  R,  29  oz. 

Seventeenth. 

Eaperiiment  &3.— T\i^\)craXQ.^«&  «^m  tested  with  a  bott  T,  of  wu- 
Jar  dimennons,  beiM  ft  Sxic\i«&  ^«v^ft^  v&\BfiD»  V«aj^^^  «hb1i  i 
4  lb.  6  Oft.    Q  sMitia^e N^awt \V«m^\  ^A.'^^ t^^V^A^ 
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The  boat  T  beat  the  boat  Q  in  speed,  by  32  oz.  extra  weight.  The 
stability  of  T  equalled  16  oz.;  that  of  Q,  24  oz. 

Experiment  84. — This  experiment  was  made  to  ascertain  the  law  of  the 
density  of  water  with  respect  to  bodies  floating  upon  its  surface,  and  the 
displacement  they  occasion.  A  tin  vessel  of  a  square  form,  and  measur- 
ing 4  inches  cube,  was  put  on  the  water;  and  having  first  noted  the  dis- 
placement by  its  own  weight,  2  oz.  were  tlien  put  into  it,  when  their 
displacement  was  carefully  marked  upon  one  of  the  sides  of  the  vessel. 
Another  2  oz.  being  added,  the  displacement  was  again  marked;  and  so 
on  to  a  third,  &c.,  &c.,  up  to  16  oz.,  altogether  making,  in  the  whole, 
eight  divisions.  Upon  measuring  the  several  divisions  recorded,  they 
were  found  all  equal;  consequently,  showing  that  equal  weights  caused 
equal  displacements. 

i(To  be  continued.) 


On  a  JVew  Mode  of  Measuring  High  Temperatures,     By  Mr.  John  Wil- 
son, of  Bridgewater.* 

After  referring  to  and  describing  briefly  the  pyrometers  at  present  in 
use,  the  paper  explained  the  method  employed  by  the  author  to  measure 
high  temperatures.  According  to  his  plan,  a  given  weight  of  platinum  is 
exposed  for  a  few  minutes  to  the  fire,  the  temperature  of  which  is  re- 
quired to  be  measured,  and  then  plunged  into  a  vessel  containing  water 
of  a  determined  weight  and  temperature.  After  the  heat  of  the  platinum 
has  been  communicated  to  the  water,  the  temperature  of  the  water  is 
ascertained;  and  from  this  is  estimated  the  temperature  to  which  the  pla- 
tinum was  subjected.  Thus,  if  the  piece  of  platinum  employed  be  1000 
grains,  and  the  water  into  which  it  is  plunged  be  2000  grains,  and  its 
temperature  60°,  should  the  heated  platinum  when  dropped  into  the 
water  raise  its  temperature  to  90°,  then  90° — 60°=:30°;  which,  multi- 
plied by  2,  (because  the  water  is  twice  the  weight  of  the  platinum,)  gives 
60°,  that  an  equal  weight  of  water  would  have  been  raised.  Again: 
should  the  water  in  another  case  gain  40°,  then  40° X 2=80°,  the  tempe- 
rature measured  by  the  pyrometer.  To  convert  the  degrees  of  this  instru- 
ment into  degrees  of  Fahrenheit,  we  must  multiply  by  31*25,  or  31|. 
Thus,  80°X31i,  would  give  2500°  of  Fahrenheit.  And  60°X31J=1875°. 
The  multiplier  31*25  is  the  number  expressing  the  specific  heat  of  water 
as  compared  with  that  of  platinum — the  latter  being  regarded  as  1. 

In  order  to  attain  very  accurate  results  by  this  method,  precautions 
similar  to  those  required  in  determining  the  specific  heat  of  bodies  must 
be  taken;  that  is,  it  is  necessary  to  guard  against  the  dissipation  of  heat 
by  conduction  and  radiation.  The  apparatus  used  by  tlie  author  consists 
of  a  polished  tinned  iron  vessel,  of  a  cylindrical  form,  3  inches  deep  and 
2  inches  in  diameter;  this  is  placed  within  a  concentric  cylinder,  sepa- 
rated from  the  enclosed  vessel  about  J-inch.  By  this  means  there  is  but 
little  heat  lost  during  the  experiment,  either  by  radiation  or  conduction. 

At  the  commencement  of  the  experiments,  the  author  imagined  it 
'would  be  necessary  to  employ  a  considerable  proportion  of  water,  and 

*  From  the  London  Journal  of  Arts  and  Bdencna,  l^Vf « \%f>*%« 
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»  therefore  took  25  times  the  weight  of  the  platinum;  but  he  found  that  the 
temperature  gained  by  the  water,  even  in  cases  of  very  high  beats,  did 
not  exceed  4°  or  5° — and  an  error  of  1°,  when  converted  into  degrees 
of  Fahrenheit,  amounted  to  400^.  To  obtain  results  within  much  nar- 
rower limits  of  error,  it  became  obvious,  a  much  smaller  proportion  of 
water  should  be  employed;  and  ultimately  it  was  found  that  double  the 
weight  of  the  platinum  was  in  all  cases  sufficient. 

There  is  no  appreciable  loss  of  heat  from  the  evaporation  of  steam 
when  the  hot  platinum  is  plunged  into  the  water;  there  is  probably  no 
actual  contact  with  the  water  until  the  platinum  is  fairly  at  the  bottom  of 
the  water.  It  is  in  fact  the  converse  of  dropping  water  on  a  plate  of  pla- 
tinum or  iron  strongly  heated;  in  which  case  the  water,  instead  of  being 
suddenly  dissipated  as  steam,  assumes  the  spheroidal  form,  and  runs  about 
over  the  plate  without  coming  in  contact  with  the  heated  surface.  It  is 
only  when  the  temperature  of  the  metal  becomes  much  reduced  that  the 
water  is  rapidly  converted  into  vapor. 

In  ascertaining  temperatures  by  this  pyrometer,  a  correction  has  to  be 
made  for  the  portion  of  the  total  heat  that  is  absorbed  by,  1st,  the  mercury 
of  the  thermometer  in  the  water;  2d,  the  glass  bulb  and  stem  of  the  ther- 
mometer; 3d,  the  iron  vessel  containing  the  water;  4th,  the  heat  retained 
by  the  piece  of  platinum. 

The  portion  of  the  total  heat  that  is  absorbed  by  these  several  bodies, 
compared  to  the  portion  received  by  the  water,  will  be  in  proportion  to 
their  several  weights,  and  the  specific  heat  of  each  compared  with  water. 

Equiralcntfniilns 
ofvater. 

Mercury,  200  grains  x  ^'^th  specific  heat  ==  7 

Glass,                       35      "     X     Jth            **  6 

Iron,  658      "      x    ^th            «  73 

Platinum,  1000      "     x  ^^jd              "  31 

Total,         .......  117 

Therefore  the  effect  of  these  bodies  is  equivalent  to  the  addition  of  117 
grains  to  the  2000  grains  of  water, — or  ^^^th  has  to  be  added  as  a  correc- 
tion to  all  the  temperatures  obtained  by  this  instrument;  or,  in  olher 
words,  the  multiplier  must  be  increased  from  31 J  to  33  in  this  instrument, 
and  in  all  similar  ones  where  the  weights  of  the  mercury  and  glass  of  the 
thermometer,  and  of  the  iron  vessel,  are  the  same  as  stated  above. 

As  the  piece  of  platinum  is  the  most  expensive  part  of  the  apparatus, 
it  is  proposed  to  use  a  small  piece  of  baked  Stourbridge  clay  as  a  substi- 
tute for  the  platinum.  The  author  has  found,  by  experiment,  that  a  piece 
of  Stourbridge  clay,  200  grains  in  weight,  when  heated  to  the  melting  point 
of  silver,  and  plunged  into  the  tinned  vessel  containing  2000  grains  of 
water,  raises  the  temperature  of  the  water,  41°. 

Now,  if  1890°  Fahrenheit  (the  melting  point  of  silver)  be  divided  by 
41,  we  obtain  46®  as  the  number  corresponding  to  1°  of  this  pyrometer; 
and  46  will  therefore  be  the  correct  multiplier;  and  no  correGtions  are 
required  for  any  heat  abstracted  by  the  thermometeri  the  tinned  vessel, 
or  the  piece  of  clay. 
The  temperature  o£  all  soils  oi  i\xTYffi^^%«GA^'QJAx&:cteAm«Q  fte., 

may  be  readily  ascerta\a«d\sj  iiuKviAol^'^>ftKA>dl^tott!acM^ 
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The  chairman  expressed  the  interest  he  felt  in  this  new  pyrometer  that 
bad  been  brought  before  the  meeting,  and  considered  it  an  ingenious  and 
efficient  instrument.  He  remembered  having  had  a  conversation  with 
the  late  Prof.  Daniell  on  the  subject  of  his  pyrometer,  and  expressing  a 
doubt  of  the  nearness  of  the  approximation  in  the  results  obtained  from 
that  instrument;  in  fact,  such  delicate  manipulation  was  required  in  using 
it,  that  it  was  scarcely  available  except  in  the  hands  of  the  inventor  him- 
self. But  Mr.  Wilson's  instrument  was  so  extremely  simple  in  the  con- 
struction and  practical  application,  that  an  accurate  measure  of  the  quan- 
tity of  heat  could  be  relied  upon,  with  ordinary  care  in  the  employment 
of  the  instrument.  It  might  be  theoretically  considered,  that  quantity  of 
heat  was  a  different  point  from  intensity  of  heat, — as  in  the  case  of  voltaic 
electricity  the  difference  between  quantity  and  intensity  was  known  to 
be  so  strongly  marked  in  the  different  effects  produced;  and  this  pyrome- 
ter, although  measuring  correctly  the  relative  quantity  of  heat  required  to 
melt  different  bodies,  might  give  far  from  a  correct  measure  of  the  relative 
intensity  of  different  fires.  However,  the  same  theoretical  question  ap- 
plied of  course  to  the  ordinary  mercurial  thermometer,  which  was  also 
the  standard  of  measure  in  this  pyrometer,  and  to  all  thermometers  which 
measured  the  degree  of  heat  by  the  relative  expansion  of  any  body  by 
beat,  whether  mercury,  iron,  or  air. — Proc.  JMecL  Eng.j  Birmingham. 

Remarks. — We  do  not  doubt  that  for  practical  purposes,  the  very  neat 
and  simple  process  proposed  by  Mr.  Wilson  will  be  found  very  conve- 
nient and  valuable;  but  for  scientific  accuracy,  the  loose  establishment  of 
equivalents  will  not  answer,  nor  can  the  instrument  be  relied  upon  for 
delicate  determinations,  until  the  specific  heat  of  platina  at  high  tempe- 
ratures shall  have  been  determined;  at  present  it  is  simply  unknown.  The 
pyrometer,  invented  by  Prof..W\  R.  Johnson,  used  in  the  experiments  on 
the  explosions  of  steam  boilers,  by  the  committee  of  the  Franklin  Institute, 
and  described  in  the  American  Journal  of  Sciences^  vol.  xxii,  p.  96,  and 
Report  of  the  Committee,  part  II,  p.  16,  is  analogous  in  principle,  but 
far  less  convenient  in  practice.  Ed. 
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Proceedings  of  the  Slated  MoniJdy  Meeting^  September  16,  1852. 

Samuel  V.  Merrick,  Esq.,  President. 

John  F.  Frazer,  Treasurer. 

Isaac  B.  Garrigues,  Recording  Secretar)*. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

A  communication  was  read  from  the  Metropolitan  Mechanics'  Institute 
of  Washington,  D.  C,  informing  the  Institute  of  their  organization,  ac- 
companied by  a  copy  of  their  Constitution  and  By-Laws. 

Donations  were  received  from  Messrs.  A.  S.  Barnes  &  Co.,  New  York; 
TbeU.  S.  Light  House  Board;  Hon.  Joseph  R.  Chandler,  U.  S.  Congress;  J. 
Aroery,  Esq.,  Boston;  Messrs.  John  F.  Frazer,  Richard  B.  Osborne,  W. 
H.  C.  Riggs,  Charles  E.  Smith,  J.  A.  Kirkpatrick,  and  the  Pennsylvania 
Railroad  C^mpanj*,  Philadelphia. 
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The  Periodicals  received  in  exchange  for  the  Journal  of  the  iDstitute 
were  laid  on  the  table. 

The  Treasurer  read  his  statement  of  the  receipts  and  payments  for  the 
month  of  July. 

TheBoard  of  Managers  and  Standing  Committees  reported  their  minutes. 

New  candidates  for  membership  in  the  Institute  (12)  were  proposed,  and 
the  candidates  (13)  proposed  at  the  last  meeting  were  duly  elected. 

On  motion,  it  was 

Resolved y  That  the  Franklin  Institute  see  with  great  pleasure  the  form- 
ation of  a  new  Association  for  the  promotion  of  Manufactures  and  the 
Mechanic  and  Useful  Arts,  in  the  City  of  Washington,  and  that  they  will 
do  every  thinpj  in  their  power  to  promote  its  ends. 

Resolved^  That  the  Corresponding  Secretary  be  directed  to  communi- 
cate this  resolution  to  the  Metropolitan  Mechanics'  Institute. 

Dr.  Rand,  Chairman  of  the  Committee  on  Meetings,  presented  to  the 
meeting  a  model  of  an  improvement  in  Carriage  Axles,  invented  and 
patented  by  the  Rev.  Kingston  Goddard,  of  this  City.  The  nature  of 
this  invention  consists  in  making  the  box  in  two  or  more  parts,  with  a 
recess  to  receive  and  embrace  a  collar  on  the  journal  part  of  the  axle,  or 
what  is  essentially  the  same,  with  a  projecting  fillet  to  fit  into  a  recess  in 
the  journal  part  of  the  axle,  when  this  is  combined  with  the  mode  of 
securing  and  holding  the  box  on  the  axle,  by  making  its  periphery  coni- 
cal, to  fit  and  be  drawn  into  the  hub,  or  into  a  pipe-box  fitted  to  the  hub, 
so  that  by  simply  securing  the  box  within  the  hub  or  pipe-box,  the  axle 
is  at  the  same  time  secured  within  the  box.  The  advantages  claimed  for 
this  arrangement  are  to  be  found  in  the  ease  and  regularity  of  motion 
produced,  the  perfect  safety  of  the  apparatus,  its  retention  of  oil,  with 
facility  of  cleaning  and  repair. 

Dr.  Rand  also  exhibited  a  piston  of  a  steam  cylinder,  which  had  been 
received  from  Mr.  M.  W.  Baldwin,  and  which  was  so  much  corroded  as 
to  be  ruined  by  the  action  of  rosin  oil,  which  had  been  used  upon  it  as  a 
lubric.  Dr.  R.  remarked,  that  in  preparing  this  oil  by  the  destructive 
distillation  of  rosin,  a  large  amount  of  pyroligneous  acid  was  formed,  and 
it  was  undoubtedly  to  this  that  the  corrosion  was  to  be  attributed.  Mr. 
Greble  had  informed  him,  however,  that  he  had  used  a  rosin  oil  on  a 
large  shaft  running  through  a  cellar,  and  had  found  that  it  did  not  gum, 
nor  corrode  the  metal,  while  it  remained  fluid  at  temperatures  at  which 
other  oils  became  stiff.  The  difference  in  the  oils  was  due  to  the  care  used 
in  their  preparation,  and  the  pains  taken  to  separate  completely  the 
pyroligneous  acid. 

Dr.  Rand  called  the  attention  of  the  members  to  the  interesting  results 
of  some  experiments  on  the  strength  of  sheet  iron  and  copper,  made  by 
Mr.  Joseph  Harrison,  Jr.  The  sheets  were  confined  between  two  bemi- 
fijpheres,  into  the  lower  of  which  water  was  forced;  the  deflection  was 
measured  by  means  of  a  rod  passing  out  through  the  upper  one.  A  sheet 
of  copper,  full  -/^'ii^c^  thick,  at  532  pounds  to  the  square  inch,  was  not 
bursted,  but  had  assumed  an  unifo]:mly  dome-shaped  form,  as  perfectly 
as  if  stamped  with  a  die,  and  was  much  drawn  at  the  bolt  holes;  the  de- 
flection in  the  centre  V7^&  %^^\tvc!ti^%.  &.  s\\eet  of  Russia  sheet  iron,  ,>^ 
inch  scant,  at  84^  powiida\i^<i^\xi^  A^  ^^v&>'^-^v^^^^^\9«nfiL^%iiw 
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nearly  midway  between  the  centre  and  circumference,  the  deflection  at 
the  centre  being  f  of  an  inch  full. 

Mr.  James  Young,  Printer,  of  Philadelphia,  exhibited  an  Anti-Friction, 
Self- Acting  Press,  for  book,  job,  and  card  printing,  and  made  the  follow- 
ing remarks  upon  it: 

This  press  is  anti-friction  in  the  same  sense  as  Dick's  anti-friction 

{tress,  and  self-acting  in  the  same  sense  as  the  self-acting  cotton  mule, 
ts  advantages  generally  over  any  other  press  consist  in  its  greater  power, 
better  adaptation  of  the  lines  and  position  of  the  metal  to  bear  greater 
strain,  with  a  less  weight  of  metal  in  the  whole  machine  than  any  that 
has  yet  appeared  for  type  printing.  It  is  simpler  in  construction,  having 
fewer  pieces  than  a  hand  press  with  rolling  or  inking  apparatus  attached; 
it  has  a  ^Hhrow-off"  so  constructed  as  to  throw  off  the  impression  at  the 
last  moment  before  actually  giving  the  pressure;  it  has  also  an  improve- 
ment in  distributing  the  ink,  and  of  self-action  in  unfastening  and  fasten- 
ing the  form  solidly  in  a  moment,  without  screws  or  wedges.  The  sheets 
can  be  fed  on  the  press  at  any  desired  angle  between  45^  and  a  horizontal 
line;  the  pressure  on  the  nippers  that  hold  the  sheet  can  be  regulated  at 
will.  A  further  description  and  engraving  of  the  press  will  be  given  when 
patents  have  been  secured  in  Europe. 

Mr.  Aldritch  Moore  exhibited  A.  S.  Macomber's  Patent  Feed  Cutter. 
In  this  machine  the  frame  that  holds  the  knife  is  of  cast  iron,  and  is 
fkstened  to  the  front  posts  by  screws,  with  a  projection  for  boxes,  in 
"which  the  ends  of  the  cylinders  are  placed.  There  is  also  another  pro- 
jection, with  a  mortise,  into  which  the  knife  is  placed,  and  confined  by 
means  of  screws  at  both  ends;  there  is  also  a  screw  at  each  end  of  the 
back  of  the  knife,  intended  not  only  to  hold  the  knife  from  moving  back, 
but  also  to  move  it  forward  a|  it  wears.  The  cylinders  are  of  cast  iron, 
with  spiral  flanches  of  any  desired  number.  The  cylinders  are  so  placed 
that  the  flanches  of  the  upper  will  play  as  near  the  centre  of  interval  be- 
tween the  flanches  of  the  lower  as  possible.  The  flanches,  when  revolv- 
ing, act  as  feeders,  and  draw  the  article  to  be  cut  in  contact  with  the 
edge  of  the  knife,  where  it  is  cut.  The  knife  may  be  sharpened  by** 
placing  a  little  emery  and  oil  on  the  flanches,  and  turning  the  machine 
back,  Uie  knife  being  at  the  same  time  started  forward  by  the  set  screws. 
This  machine  claims  the  advantages  of  greater  simplicity  and  ease  of 
operation;  having  but  a  single  straight  knife,  it  is  easily  kept  in  order.  It 
has  been  applied  for  cutting  paper  and  rags,  as  well  as  feed,  and  has 
been  found  to  answer  admirably. 

Dr.  Kennedy  called  the  attention  of  the  meeting  to  an  improved  Ear- 
piece for  Acoustic  tubes.  These  tubes,  by  which  communication  is  main- 
tained between  diflerent  apartments  in  hotels,  factories,  stores,  oflSees, 
&c.,  were  coming  into  very  general  use,  and  were  even  supplanting  the  door 
and  servant  bells  in  dwelhngs.  Formerly,  it  had  been  necesssury  to  put 
up  a  line  of  bell-wire  with  bell  attached,  parallel  with  the  tubes,  to  call 
tibe  attention  of  the  individual  addressed;  such  had  been  the  arrangement 
in  the  late  Bamum's  Museum  in  this  City.  Messrs.  Woolcocks  &  Ostran- 
der,  of  New  York,  have  removed  all  necessity  for  a  bell,  by  placing  a 
whistle  in  the  ear-piece,  which  utters  a  shrill  sound  wheueirer  tVie.  ImV^  >& 
tlavnt  through  from  the  other  end,  and  thus  wam^iiJiift  Yie«s«i .  "^^  "vVsis^^ 
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blocks  up  the  bore  of  the  ear-piece,  wherein  it  is  kept  by  a  spring,  and 
from  which  it  may  be  displaced  by  depressing  a  small  lever  on  the  out- 
side, leaving  the  calibre  free  for  conversation.  A  small  hinge-valve, 
which  covers  a  lateral  orifice  in  the  ear-piece,  is  thrown  up  by  the  force 
of  the  breath  in  whistling,  and  remaining  elevated,  gives  further  assu- 
rance that  a  hearing  is  demanded.  The  expense  of  these  tubes  is  but  little 
if  any  greater  than  bell  hanging.  The  articles  exhibited  came  from  Mr. 
T.  Butler,  tin  and  copper  smith,  Seventh  street,  a  few  doors  from  the 
Institute,  who  would  furnish  tube  at  $3  per  100  feet,  and  patent  ear  and 
mouth-pieces  at  from  $2  to  $2-50  the  pair. 

Dr.  Kennedy  also  exhibited  specimens  of  French  Enamelled  Ware, 
from  the  house  of  M.  Engler,  128  Rue  Vieille  du  Temple,  Paris.  The 
enamel  covered  the  inner  and  outer  surfaces  of  the  iron  vessels,  which 
were  not  cast,  but  stamped.  Stamped  vessels  of  tinned  and  of  enamelled 
iron  were  stated  to  be  in  common  use  in  France,  where  they  were  fast 
taking  the  place  of  the  ordinary  grooved  and  soldered  tin-ware.  The 
absence  of  sharp  angles  and  crevices,  which  retain  dirt,  gave  the  former 
a  great  advantage  on  the  score  of  cleanliness.  Dr.  Kennedy  further  said, 
that  the  business  of  enamelling  iron  was  fast  assuming  importance  on  the 
Continent.  He  had  seen  in  the  National  Porcelain  Manufactory  at  Sevres, 
near  Paris,  vessels  fashioned  of  iron,  covered  with  porcelain,  and  most 
elaborately  ornamented.  The  expense  of  enamelled  culinary  articles  was 
but  slight;  he  had  bought  at  the  establishment  above  mentioned  an  iron 
saucepan  of  the  capacity  of  a  quart,  and  enamelled  on  both  sides,  for  1^ 
francs  (about  24  cents).  The  saucepan  was  so  thin  that  it  could  be  heated 
over  a  spirit-lamp  like  an  evaporating  basin,  and  had  been  used  in  his 
laboratory  for  several  months,  subjected  to  the  action  of  acids  and  fetty 
matters,  without  perceptible  injury  to  the  enamelling.  Signs  perfectly 
indestructible  by  ordinary  wear  and  tear  are  made  of  enamelled  iron. 
These  are  frequently  seen  on  the  mile  posts  and  grade  indicators  of  Euro- 
pean railroads;  also  at  the  corners  of  the  streets  of  cities,  bearing  the 
names  of  the  streets.  A  street  sign,  about  25  inches  (63  centimetres)  long, 
'  with  a  row  of  three-inch  letters,  is  furnished  at  five  francs.  Breast-pins, 
plant  labels,  tomb  tablets,  and  a  host  of  other  articles  of  beauty  or  utility, 
are  cheaply  supplied  by  the  skill  of  the  French  enamellers. 

A  Dioptric  Apparatus  of  Fresnel,  of  the  first  order,  furnished  with  a 
cupola  and  lower  zones  of  catadioptric  rings,  made  by  Le  Paate,  of  Pari;, 
ibr  the  light-house  on  Carysford  reef,  Florida,  had  been  put  together  under 
the  direction  of  Lieut.  George  Meade,  of  the  corps  of  the  UDited  Slates 
Topographical  Engineers,  and  the  members  of  the  Institute  were  kindly 
permitted  by  him  to  view  it.  The  eight  panels  of  the  central  belt  oonrist 
of  four  annular  lenses  and  four  cylindrical  elements,  which  rerolve  around 
the  light  in  the  focus  as  a  centre,  presenting  the  vertical  bar  of  light 
which  characterizes  the  fixed  light  visible  in  every  azimuth,  the  anna- 
lar  lenses  interrupting  in  their  revolution  the  central  portion  of  this  besim 
of  light,  and  concentrating  it  in  one  great  flash  of  intense  brilliancj.  By 
the  revolution  of  the  central  belt,  a  single  annular  lense  in  it  proQQoet  a 
similar,  and  even  a  better  eflect,  than  the  vertical  cylindrical  element  ie« 
vof  ring  around  the  dmm  ot  ^^  %aL^  \v|^\.  w^^aratos  heietofim  in  or. 
It  is,  moreover,  more  8im^\e,Vaa  ^vv^Vj^  %iA\stecs»^\Mafi^ 
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jh  as  one  lense  is  substituted  for  two.  It  was  explained  to  the 
;  by  G.  W.  Smith,  Esri-  Tbe  four  wick  lamps,  he  stated,  were 
76,  complicated,  and  occa.sional]y,  though  very  rarely,  liable  to 
Mnent,  and  required  some  slcill  to  repair  tbem.  In  England,  the 
ical  lamps  have  beensupersededbya  common  fountain  or  vessel 
aced  above,  provided  with  a  tube,  conveying  the  oil  to  the  burner; 
mediate  regulating  reservoir,  provided  with  a  floating  ball,  gives 
lisite  supply.  In  France,  moderator  lamps,  so  called,  have  lately 
:  instances  been  substituted;  they  consistofa  hen vy  loaded  piston, 
.s  perforated,  and  by  its  pressure  in  descending,  forces  up  the  oil 
I  a  tube  to  the  level  of  the  burner,  and  receives  the  overflow  on  its 
urfece.  This  lamp,  however,  is  defective  in  principle^from  the 
'  height  of  the  column  of  oil,  and  on  that  account  was  rejected  by 
who  invented  the  same  some  eight  years  since.  A  piston  moving 
tally  in  a  box,  the  pressure  being  applied  over  a  pulley  by  a  weight 
ling  vertically,  will  of  course  sustain  a  column  of  uniform  height, 
reforeof  uniform  resistance;  this  plan  of  Mr.  S's.,  he  deemed  prefera- 
themoderator,butslill  he  thought  the  fountain  to  be  superior  to  either 
t-house  lamps,  although  his  arrangement  of  the  horizontal  piston  Is 
itable  for  domestic  lamps. 

S.  proceeded  to  state  that  a  careful  examination  of  the  screw  pile 
>use,  on  the  Braudywine  Shoal  in  tbe  Delaware  Bay,  bad  shown 
lad  successfully  resisted  the  ice  of  the  last  three  years  without  sus- 
injury,  and  last  winter  it  was  repeatedly  aatailed  by  vast  masses; 
happy  also  to  inform  ihe  meeting,  that  the  iron  pile  light-house  on 
rd  Reef,  had  resisted  all  the  storms  since  its  erection,  and  especially 
tremendous  hurricane. 

Ihomas  A.  Stran,  of  New  Albany,  Indiana,  exhibited  to  the  meet- 
model  of  his  Apparatus  for  Rmging 
vhich  will  be  understood  by  a  refer- 
tbe  accompanying  figure, 
pedestal.  A,  and  upnght  shall,  B,  and 
5  C,  and  lever,  I)  D,  and  compound 
S  £,  and  bell  clapper,  F,  may  all  be 
feast  or  wrought  iron,  or  other  metal, 
ideslal,  A,  may  be  made  any  suitable 
ind  breadth,  and  fastened  to  a  suitable 
}y  mean!  of  screws  and  bolts,  to  sus- 
!  upright  shaft  and  combined  fixtures 
ing  the  bell.  The  shall,  B,  is  made  of 
igtn  that  may  be  desired  to  suit  the 
I  or  »tuation  of  the  bell, 
levers,  C  C  and  D  D,  and  the  corn- 
lever,  E  E,  must  necessarily  be  go- 
in  their  length  by  the  size  and  dimen- 
fthe  bell.  The  links,  a  a,  are  for  tbe 
i  of  attaching  the  bell  ropes,  b  b. 
Stran  claiau  for  this  arrangement  Ihe 
igea  of  simplicity  and  cheapness.  Tbe 
ag  Btatioiury,  tbe  jarring  to  the  building  is  prevented;  tbe  utmost 
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precision  in  ringing  can  be  attained  with  but  a  slight  exertion  of  force. 
The  bounding  of  the  clapper  is  prevented,  and  thus  one  great  cause  of 
the  breakage  of  bells  avoided. 

Frederick  Graff,  Esq.,  the  Superintendent  of  the  Schuylkill  water  works, 
being  present,  Mr.  Smith  stated  that  for  eight  years  past,  he  had  been  en- 
gaged in  examining  the  amount  of  sediment  held  in  suspension  in  that 
water  as  delivered  in  the  city;  he  had  made  in  that  time,  nearly  four 
thousand  experiments  with  a  porcelain  cylinder,  into  which  the  water  was 
daily  poured,  allowing  it  to  remain  undisturbed  for  a  given  period,  and 
then  examining  the  amount  of  sediment.  The  general  result,  which  is  all 
that  he  would  present  to  the  meeting,  was,  that  the  amount  of  deposit  was 
much  greater  than  was  usually  supposed,  and  that  even  under  the  most 
favorable  circumstances,  when  the  water  was  in  its  best  condition,  tlie  de* 
posit  was  always  perceptible  within  the  first  six  hours  from  the  commence- 
ment of  the  settling,  and  in  many  cases  continued  to  settle  even  for  forty-eight 
hours..  The  reservoirs  on  Fairmount  are  of  but  limited  dimensions,  and 
cannot  be  used  advantageously  for  subsidence.  It  will  scarcely  be 
credited  in  the  cleanly  City  of  Philadelphia,  that  these  reservoirs,  some 
of  which  are  nearly  forty  years  old,  have  never  been  cleansed  until  the 
present  year.  Mr.  S.  briefly  described  the  disgusting  nature  of  the  de- 
posit that  had  been  removed,  and  the  sources  whence  it  had  been  derived; 
that  in  fact,  the  only  reservoirs  of  subsidence  were  the  stomachs  of  the 
citizens  of  Philadelphia:*  he  was  astonished  that  they  had  not  long  since 
revolted  at  this  impurity.  He  described  an  ingeniously, contrived  reser- 
voir of  subsidence,  devised  by  J.  Price  Wetherell,  Esq.,  similar  in  prin- 
ciple, though  larger  in  scale,  to  that  used  by  him  in  his  white  lead  factory, 
and  regretted  that  his  liberal  offer  for  constructing  the  same  had  not  been 
accepted  by  the  Councils  of  the  City.  The  Cities  of  New  York  and  Bos- 
ton possess  great  advantages  over  us,  in  the  fact  that  their  supply  is  not 
drawn  from  a  turbid  river,  but  from  large,  deep,  and  pellucid  lakes.  Mr. 
Graff  stated  that  the  chemical  analysis  showed  that  the  water  of  the 
Schuylkill  was  as  pure  as  that  of  the  Croton,  or  of  the  Cochituate,  which 
Mr.  S.  admitted,  provided  it  was  previously  filtered,  but  not  otherwise. 

Mr.  S.  also  gave  an  account  of  an  apparatus  for  economizing  the  heat 
which  is  now  totally  lost  by  the  use  of  foul  air  flues  for  ventilating  rooms; 
the  common  respirator  some  dozen  years  since,  gave  him  the  firpt  idea  ojf 
recovering  the  heat  from  the  warm  air  now  uselessly  expelled  into  the 
atmosphere.  A  box  packed  with  metallic  wire  gauze  in  numerous  parallel 
layers,  was  to  be  placed  in  the  foul  air  flue,  in  which  it  would  soon 
acquire  the  same  temperature;  a  similar  box  was  to  be  placed  in  the  adjoin- 
ing foul  air  flue;  when  the  first  box  had  acquired  the  necessary  eleyation 
of  temperature,  the  effluent  valve  was  to  be  closed  temporarily,  and  the 
cold  air  from  without  made  to  pass  by  a  similar  valve  through  this  heated 
box  on  its  way  to  the  main  heating  apparatus,  to  be  still  further  heated. 
The  inconvenience  of  this  apparatus  would  be  twofold;  first,  the  neces- 
sity of  employing  machinery  or  attendants  to  work  the  valves  by  which 
the  currents  are  made  to  alternate  from  one  box  to  the  other,  as  they  are 
alternately  hot  and  cold;  second,  the  inconvenient,  unpleasant,  and  no- 
healthy  deposit  of  moislxxie  on  ^^  ^d^i&R^»Uiifi  surfaces  in  the  bco^  fion 
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the  effluent  foul  air,  which  moisture  would  be  again  introduced  into  the 
room  on  the  change  of  the  current  of  air;  he  therefore  modified  this  plan, 
by  the  introduction  of  a  number  of  pipes  into  the  fresh  air  flue  from  with- 
out, which  pipes  would  convey  the  foul  air  to  the  external  atmosphere, 
without  permitting  any  mixture  of  air  to  take  place  in  the  flue,  and  which 
would  be  sutficient  in  extent  of  surface  and  in  number  to  absorb  all  the 
availablehe^i  of  the  effluent  foul  air;  where  mechanical  forcing  machinery 
is  not  employed,  sufficient  heat  must  be  left  in  the  air  to  insure  its  ascent, 
and  thus  to  ventilate  the  apartment.  The  condensed  water  would  be 
from  time  to  time  drawn  off  from  the  lower  part  of  the  tubes  without 
mingling  with  the  fresh  air  on  its  passage  to  the  main  heater. 

Mr.  Jacob  D.  Sheble  exhibited  several  forms  of  the  stereoscope,  very 
simple,  cheap,  and  portable,  with  a  diaphragm,  which  he  stated  enabled 
persons  who  could  not  readily  adjust  their  eyes  with  the  ordinary  stereo- 
scope, to  use  them  with  facility.  The  common  reflecting  pseudoscope 
was  also  exhibited  by  him,  very  cheap  in  its  construction. 
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Tlie  Model  Architect^ — conUdning  original  Designs  for  Cottages^  Villas^ 
Suburban  Residences^  4'c.,  accompanied  by  Explanations j  Specifications y 
Estimates  J  and  elaborate  details.     Prepared  expressly  for  the  use  of  Pro- 
jectors and  Artizans  throughout  the  United  States,     By  Samuel  Sloan, 
Architect.     Philadelphia:    E.  S.  Jones  &  Co.  1852. 

We  have  delayed  reviewing  this  interesting  publication  until  the 
completion  of  the  first  volume,  now  before  us,  as  there  is  generally  much 
inequality  in  the  contents  of  such  works,  and  it  is  necessary  to  examine 
many  numbers  before  it  is  possible  to  form  a  correct  opinion  of  their  ave- 
rage value,  and  a  careful  examination  of  this  work  has  strongly  confirmed 
this  opinion;  the  designs  are  of  very  unequal  merit;  with  many  of  them 
we  have  been  exceedingly  pleased;  the  general  arrangement  of  the  cot- 
tages, villas,  &c.,  is  exceedingly  picturesque,  ornate,  without  meritricious 
adornment,  and  the  plans  combine  the  best  modern  improvements  and 
conveniences,  without  the  necessity  of  extravagant  expenditure.  While 
there  is,  however,  much  to  gratify  the  eye,  and  satisfy  the  judgment  of 
the  architectural  critic,  we  reluctantly  perceive  a  few  of  the  designs  which 
do  not  manifest  purity,  either  in  their  masses  or  details;  it  is  true,  that  a 
certain  latitude  or  license  is  allowable  in  private  residences,  where  even 
the  caprices  of  the  proprietors  are  at  least  tolerated  by  the  public  taste;  a 
more  rigid  adherence  to  rule  is  expected  in  urban  buildings,  but  espe- 
cially if  they  be  public  edifices.  It  is  very  difficult  to  draw  the  fine  line  of 
demarcation  between  commendable  originality  and  servile  adherence  to 
precedent,  an  adherence  which  is  the  bane  of  genius,  and  which  in  its  very 
essence,  is  hostile  to  all  improvement,  an  incubus  which  forbids  the  genius 
of  architecture  to  soar  into  the  regions  of  the  untried,  or  to  display  the 
beauties  resulting  from  novelty  and  invention;  yet  this  adherence  is  what 
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specially  has  characterized  the  architecture  of  the  last  three  centuries.  The 
architect  has  been  compelled  to  walk  in  the  same  wearisome,  monotonous 
round  trodden  by  his  predecessors,  and  to  be  trodden  by  his  successors, 
if  tlie  purists  are  to  remain  in  the  ascendant.  The  decree  has  gone  forth 
from  them,  that  the  fashion  is  to  be  as  immutable  as  in  the  days  of  the 
Medes,  and  that  a  building  is  to  be  pronounced  without  the  pale  of  fashion, 
and  therefore  of  endurance,  unless  it  be  a  fac  simile  of  those  that  have 
preceded  it.  We  read  much  in  the  aesthetic  school  of  rigid  iranscenden- 
talists,  of  the  great  and  by  them  styled  eternal  principles  which  should 
govern  architectural  composition;  it  is  true  that  a  few  such  great  principles 
unquestionably  exist,  and  can  be  easily  demonstrated,  but  their  number 
is  much  less  than  the  purists  would  wish  us  to  believe.  A(\er  all,  mere 
fashion  has  nearly  as  much  to  do  with  architecture  as  wiih  dress,  fur- 
niture, and  articles  of  virtu;  and  the  great  latitude  which  has  been  allow- 
ed in  these  latter,  in  all  ages  and  countries,  has  only  been  less  tolerated 
in  the  forms  displayed  by  architecture  from  the  more  permanent  character 
of  the*  materials,  and  the  consequent  impossibility  of  frequent  capricious 
changes.  Nearly  a  thousand  years  ago,  the  Romanesque,  Byzantine, 
and  Lombardic,  gratified  our  ancestors,  wholly  regardless  of  the  classic 
schools  of  Greece  and  Rome;  a  few  centuries  later,  the  mediaeval  pointed 
began  to  aspire- towards  heaven,  disdaining  the  low  and  long  horizontal 
lines  of  Greece;  change  followed  change  so  rapidly  that  scarce  two  build- 
ings could  be  found  with  identically  the  same  features,  and  the  last  ex- 
piring school  of  the  pointed  style  bore  but  a  feint  resemblance  to  its  early 
predecessors.  The  Cinque  Cento  and  Renaissance  soon  superseded  the 
pointed  mediaeval,  which  remained  in  a  state  of  suspended  animation  until 
the  present  generation  have  disinterred  and  endeavored  to  resuscitate  it, 
with  what  success,  the  majestic  fane  of  Trinity  Church,  New  York, 
towering  to  the  skies  with  a  grandeur  and  a  purity  as  yet  unsurpassed  by 
any  edifice  erected  in  that  style  since  the  first  settlement  in  the  United 
States,  may  attest. 

The  ancient  Roman  school  next  attracted  the  universal  approval  of 
Christendom,  until  Stuart  and  Revett  presented  the  still  more  ancient  claims 
of  Greece,  when  an  eruption  of  pseudo  Greek  buildings,  which  would 
have  astonished  an  inhabitant  of  Attica,  began  to  deform,  and  in  a  few 
cases  to  beautify  the  civilized  world.  The  Greek  mania  has  now  greatly 
subsided:  the  straight  jacket  has  been  removed,  and  edifices  built  mably 
according  to  Greek  principles,  without  a  too  servile  adherence  to  their 
forms  or  details,  and  invested  with  all  the  improvements  of  a  modern 
civilization  which  the  Greeks  never  knew. 

A  new  era  at  length  arrived;  the  moderns,  repressing  their  inyentire 
faculties,  were  content,  after  the  manner  of  the  much  ridiculed  Chinese, 
merely  to  copy;  and  after  an  age  or  two,  wearied  with  the  monotony  of 
one  school,  resorted  to  the  scarcely  less  irksome  task  of  copying  another 
until  at  length  a  glimpse  of  returning  reason  led  them  to  perceive  tbtt 
much,  if  not  equal  beauty  might  be  found  in  the  schools  of  widely  sepa- 
rated eras.  The  present  taste  is  more  cosmopolitan  than  in  any  prerioos 
age  of  the  world.  We  may  find  in  one  and  the  same  city  specimens,  or 
intended  to  be  sucVi,  ot  e^dv  «iwd  all  the  eras  which  we  nave  prerioosly 
named;  but  all  copies,  m\!ki  ^cwifiVj  «sl  «x«si^\.  ^  wi^BiiaUtY;  nay»  we 
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have  even  seen  a  design  by  a  soi-disant  architect,  combining  them  all  in 
one  and  the  same  building— a  vision  doubtless  revealed  to  him  in  a 
nightmare,  and  eminently  calculated  to  produce  one  in  the  spectator. 
Indeed,  Viere  a  building  to  arise,  graceful  in  its  form,  harmonious  in  its 
proportions,  and  exquisite  in  all  its  details  and  accessaries,  and  strictly 
conforming  to  the  few  generally  received  cannons  of  beauty,  but  without 
an  adherence  to  the  mere  conventionalities  of  the  schools,  we  very  much 
doubt,  nay,  we  do  not  doubt  at  all,  whether  it  would  not  be  denounced 
as  a  monster,  and  its  designer  charged  with  intolerable  presumption,  and 
inordinate  self  conceit.  In  applying  these  remarks  to  the  book  before  us, 
our  readers  may  perhaps  praise  the  very  non-adherence  to  precedents, 
which  Mr.  Sloan  has  exhibited  by  his  non-adherence  to  purity  in  some 
of  his  designs,  although  we  must  confess,  that  the  stays  of  our  grand- 
mothers, and  the  cocked  hats  of  our  grand- fat  hers,  as  parts  of  the  dress  of 
one  individual,  seem  somewhat  unfashionable,  even  if  they  be  not  irre- 
concilably  incongruous;  we  hail,  however,  the  appearance  of  this,  as 
of  all  similar  works,  for  the  diffusion  of  the  knowledge  of  architecture 
among  our  almost  untaught  people.  The  plates  are  well  executed,  the 
explanatory  letter-press  written  in  a  plain,  agreeable  style,  and  we  trust 
the  work  will  long  be  continued,  and  meet  with  increasing  patronage. 

G.  W.  S. 


Blatckford^s  Circuit  Court  Reports^  Vol.  I.     By  Samuel  Blatchford.' 
Auburn,  Derby  &  Miller,  1862:  Philadelphia,  T.  &  J.  W.  Johnson. 

The  above  is  the  title  of  the  first  volume  of  Reports  of  Cases  determin- 
ed by  Mr.  Justice  Nelson,  with  the  Associate  Judges  Betts,  Conkling, 
Prentiss,  and  Judson,  in  the  several  United  States  Courts  for  the  Second 
Judicial  Circuit,  (New  York,  Connecticut,  and  Vermont.)  The  work  is 
here  noticed  because  it  is  deemed  of  great  value  to  patentees,  patent 
solicitors,  experts,  and  scientific  mechanics.  It  contains  decisions  of  Mr. 
Justice  Nelson  upon  one  hundred  and  eleven  points  of  patent  law  and 
practice,  a  more  numerous  and  important  collection  of  adjudications  upon 
this  branch  of  Law  than  can  be  found  in  any  previous  volume  of  Reports. 
The  great  reputation  which  Judge  Nelson  has  acquired  in  patent  cases 
renders  the  opinions  contained  in  this  volume  of  the  highest  authority. 
The  cases  here  reported  involve  questions  arising  under  the  latest  amend- 
ments of  the  patent  laws — questions  as  to  what  constitutes  patentable  in- 
vention— what  acts  amount  to  an  abandonment  of  an  invention — inva- 
lidity of  re-issued  patents — jurisdiction  of  Circuit  Courts  over  infringe- 
ments committed  out  of  their  districts — evidence — account — injunction 
and  damages,  &c.  An  interesting  opinion  is  also  reported  in  a  case 
arising  under  the  act  granting  patents  for  designs,  (the  first  reported  case 
ire  believe  under  that  act;)  and  another  on  the  much  debated  question  of 
the  right  of  defendants  to  an  issue  or  jury  trial,  in  suits  for  infringement 
brou^t  upon  the  Chancery  side  of  the  Court.  The  Woodworth  patent, 
the  Blanchard  gun-stock  patent,  Allen's  gun-lock  patent,  and  Wolfs  car 
Dpfaeel  patent,  are  explained,  commented  upon,  and  their  limits  de&\\^. 
The  able  arguments  of  counsel  in  the  great  caaeol^*A^tL'o««'^'(^Ni'9&^'«si, 
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which  are  omitted  in  Howard's  report  of  this  case,  (4  Howard,  646,)  are 
here  given  at  length,  and  much  interest  is  thereby  added  to  the  case. 

It  will  be  remembered  that  Mr.  Justice  Nelson  presides  over  the  Circuit 
Court  in  New  York,  where  a  very  large  proportion  of  all  the  patent  cases 
of  the  country  are  tried.  Patentees,  and  all  persons  owning  or  engaged 
in  the  protection  of  patent  rights,  as  well  as  those  seeking  to  restrain  ille- 
gal encroachments  on  public  rights,  are  under  deep  obligations  to  Mr. 
Blatchford,  for  thus  circulating  the  wise,  sound,  and  protective  doctrines 
of  Mr.  Justice  Nelson  on  this  subject.  The  copiousness  of  the  reports, 
the  lucid  arrangement  of  cases,  and  the  complete  digest  contained  in  the 
index,  add  much  to  the  value  of  the  work. 

We  understand  that  the  reporter  has  in  his  possession  materials  suffi- 
cient to  enable  him  to  publish  a  second  volume  in  the  course  of  another 
year.  We  sincerely  trust  that  the  encouragement  extended  to  this  volume 
will  be  such  as  to  induce  him  to  send  the  second  to  press  at  an  early 
date.  Messrs.  T.  &  J.  W.  Johnson  are  the  publishers  in  this  city. 

G.  H. 


Elements  of  JSTatural  Philosophy.     By  W.  H.   C.  Bartlett,  D.  D. 
II.  ^^coustics.     III.  Optus:  New  York:  A.  S.  Barnes  &  Co.,  1852. 

We  had  occasion  in  a  former  number  of  our  Journal,  to  notice  the  ap- 
pearance of  the  first  part  (Mechanics)  of  this  work  of  Prof.  Bartlett,  and 
the  appearance  of  this  second  volume,  containing  the  treatise  on  Acous- 
tics and  Optics,  has  not  disappointed  us. 

Any  student  who  has  endeavored  to  acquire  a  good  knowledge  of 
either  of  these  subjects  from  the  books  usually  accessible,  will  appreciate 
the  value  of  a  treatise,  which  is  clear  and  precise  in  its  explanations, 
careful  in  its  definitions,  and  simple  in  its  method,  which,  while  it  does 
not  discard  mathematical  formulae,  restrains  them  within  limits,  and  does 
not  allow  itself  to  be  transformed  into  a  mere  book  of  exercises  in  trans- 
cendental algebra.  The  connexion  between  the  two  branches,  the  effects 
of  similar  causes,  is  very  clearly  maintained,  and  their  difTerences  and 
the  causes  of  these  diflerences  lucidly  shewn.  The  theory  (especially  that 
of  sound)  is  very  beautifully  made  out,  and  its  applications  to  practice 
abundantly  and  well  illustrated;  though  we  think  the  explanation  of  the 
discordance  between  Newton's  formula  for  the  velocity  of  sound,  and  the 
results  of  actual  experiment,  might^have  been  improved  by  consulting 
the  recent  papers  of  Cauchy,  Prof.  Challis,  and^  others.  The  theory  of 
music  is  very  simple  and  happy,  and  well  derived  from  the  antecedents; 
and  we  think  that  if  any  one  were  to  carry  out  the  views  here  taken,  we 
should  hear  little  more  of  the  indignant  rejection  by  musicians  of  any 
connexion  between  their  art  and  the  physical  sciences.  The  article  on 
temperament  is  one  of  the  few  to  be  found^  which  are  to  be  UDderstood 
by  any  but  a  technical  musician. 

The  treatise  on  Optics  will  also  be  very  valuable  as  a  text  book,  of 
which  we  are  in  very  great  want;  the  treatise  of  Sir  David  Brewster 
being  too  merely  popular  ^  while  the  most  of  the  other  workv  are  nite 
mathematical  exercises  \!baa  eiL^\dXk'^v^TA  ^l^^wftSL^VAQomeiuu 
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Remarks  on  the  ^plication  of  Steam  to  Ships  of  War.    By  William  N. 

Jeffers,  U.  S.  Navy. 

The  evident  superiority  which  a  steamer  possesses  over  sailing  vessels, 
in  the  navigation  of  the  rivers  and  along  the  coasts,  and,  within  late  years, 
the  success  of  extended  voyages  by  steamships,  has  very  naturally  sug- 
gested the  more  extended  application  of  steam  to  ships  of  war.  The 
advantages  of  rapidity  and  certainty  of  transit,  her  independence  of  fickle 
winds  and  adverse  tides,  are  so  striking,  that  even  the  least  conversant 
in  naval  affairs  esteems  himself  competent  to  decide  the  question,  and 
joins  in  the  cry  which  denounces  as  **old  fogyism,"  the  expression  of  a 
doubt  as  to  the  ultimate  advantages  to  be  derived  from  the  substitution  of 
steam  for  its  more  economical  rival. 

To  the  present  time,  this  asserted  superiority  has  not  been  proved  to 
exist,  and  it  is  very  doubtful  whether  the  efficiency  of  the  navy,  far  less 
that  of  an  individual  ship,  has  been  increased  by  the  means  already 
adopted. 

I  have  been  led  to  make  these  remarks,  by  reading  in  an  article  in  the 
July  number  of  this  Journal^  from  the  pen  of  a  distinguished  authority, 
(W.  Fairbaim,)  the  following: 

^^Steamers  can  back  out  of  difficulties  and  dangers,  when  sailing  ves- 
sels must  remain  exposed;  they  can  assail  the  enemy  at  a  great  distance, 
and  take  up  any  position  they  choose;  and  with  their  ^reat  ^ns  and  long 
range,  inflict  severe  punishment,  and  do  great  execution,  without  receiv- 
ing a  single  shot.''  » 
Yoft.  XXTf^^TmncD  8bbisi^->No.  6«--Not»k««ii,  \«^*                 ^ 
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We  have  here  in  five  lines  five  assumptions,  at  least  four  of  which  we 
think  erroneous,  and  shall  proceed  to  state  the  grounds  for  our  opbion. 

We  do  not  pretend  to  deny  any  advantages  which  may  be  claimed  for 
the  steamer  in  a  littoral  warfare;  but  for  that  purpose  celerity  of  mo- 
lion,  light  draft  of  water,  and  capachy  for  the  accommodation  of  large 
bodies  of  troops,  are  indispensable.  Such  enterprises  are  not  successful 
by- reason  of  any  force  in  the  steamers,  but  in  their  unexpected  presence 
in  front  of  the  enemy,  or  success  in  clearing  natural  or  artificial  obstacles, 
supposed  sufficient  to  bar  their  progress. 

That  this  view  of  the  case  is  a  correct  one,  is  shown  by  our  own  ope- 
rations in  the  Gulf  during  the  war  with  Mexico,  and  the  warfare  of  the 
English  in  China.  The  vessels  employed  on  these  occasions  were  in  no 
respect  capable  of  sustaining  an  action  with  sailing  ships  of  war,  and 
owed  their  success  to  the  weakness  and  unprepared  state  of  the  eneuiv; 
they  were  common  steamboats,  purchased  for  the  occasion,  and  for  simi- 
lar occasions  always  to  be  procured  at  a  day's  notice. 

But  the  principal  duties  of  a  navy  are  upon  the  open  sea;  engaged  ia 
convoying  our  own  merchant  ships;  the  capture  of  the  fleets  of  the  ent- 
my;  the  destruction  of  his  commerce;  cutting  off  his  supplies;  capture  of 
colonial  dependencies;  the  transportation  of  large  bodies  of  troops  from 
point  to  point,  and  the  blockade  of  his  harbors.  These  are  the  duties  of 
the  navy.  But  if  called  upon  to  man  floating  batteries,  and  to  defend 
harbors  w^hich  may  be  better  protected  at  less  cost  by  permanent  fortifi- 
cations, or  to  land  in  large  bodies,  and  eflect  permanent  lodgments  on 
the  enemy's  territory,  good  seamen  are  at  an  enormous  cost  turned  into 
indifferent  soldiers.  To  perform  these  specific  duties,  suitable  ships  in 
sufficient  numbers  must  be  provided.  What  are  suitable  ships? 

A  man  of  war,  to  be  efficient,  must  be  able  to  keep  the  sea  for  a  con- 
siderable period,  certainly  four  months;  otherwise,  her  frequent  entrance 
into  port  for  supplies,  would  give  the  enemy  all  the  information  he  de- 
sired as  to  the  force,  destination,  and  cruising  ground  of  the  fleet  or  ship. 
None  but  the  smallest  sailing  vessels  are  forced  into  port  oftener  thaa 
once  in  four  months,  while  the  larger  ships  may  keep  the  sea  six  months. 
Steamers  of  full  power,  that  is,  those  capable  of  making  ten  knots  and 
upwards  under  steam  alone,  are  unable  to  carry  more  than  fifteen  da\V 
fuel,  which  may  be  made  to  last  with  very  moderate  speed  double  that 
period,  or  thirty  days,  and  without  fuel  they  are  comparatively  helpless; 
consequently,  when  the  scene  of  the  intended  operations  is  distant,  the 
sailing  ship  can  reach  the  rendezvous  in  as  short  a  time  as  the  steamer. 
The  greatest  distance  yet  passed  over  under  steam  was  about  4000  miles, 
at  an  average  rate  a  little  less  than  eight  miles  an  hour;  while  the  passage 
of  the  Filing  Cloud  to  San  Francisco  exceeded  the  rate  of  eight  miks 
and  a  half  an  hour,  and  was  but  three  or  four  days  longer  than  those  of 
the  Golden  Gate  and  Winfield  ScoUy  two  crack  steamers,  which  were 
forced  to  make  three  ports  by  the  way.  The  propeller  steamship  &  S. 
Lewis  reached  San  Francisco  in  124  days,  beaten  by  nine^tenths  of  the 
California  fleet. 

It  may  be  objected  to  this  comparison,  that  our  men  of  war  do  not 
equal  the  Flying  Cloud  in  speed;  nor  are  the  steamships  in  this  reqwct 
egual  to  the  Golden  Gate.  Tl\^  s^eed  of  our  men  of  war  is  not,  howereri 
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to  be  judged  of  by  their  passages,  for  we  have  no  object  in  forcing  our 
ships,  and  under  ordinary  circumstances  in  time  of  peace,  no  officer  is 
justified  in  risking  the  smallest  spar;  the  object  of  the  cruise  is  accom- 
plished by  the  presence  of  the  ship  on  the  station.  Nevertheless,  the 
passages  of  some  of  our  sliips  have  never  been  equalled  by  the  finest  of 
the  clipper  fleet. 

We  are  of  opinion,  therefore,  that  it  is  not  proven  that  the  steafner 
possesses  any  great  advantages  in  making  a  passage,  except  under  pecu- 
liar circumstances  of  constantly  adverse  winds  and  currents,  when  the 
distance  is  greater  than  the  steamer  is  enabled  to  make  without  calling  at 
a  port  or  ports  by  the  way. 

Hitherto  we  have  considered  the  relative  capabilities  of  the  two  ships 
for  keeping  the  sea  or  making  a  passage,  but  it  must  be  evident  that  this 
is  one  of  the  least  of  the  conditions  to  be  fulfilled. 

The  extent  of  a  navy  being  governed  by  the  ability  of  the  nation  to 
sustain  the  cost  of  construction  and  maintenance,  the  steamship  ought  to 
be  of  at  least  equal  military  force  with  her  sailing  rival  of  the  same  cost; 
else,  on  her  arrival  at  her  destination,  she  will  be  forced  to  accommodate 
herself  entirely  to  the  movements  of  the  enemy.  On  this  point,  the  rela- 
tive force  of  the  two  ships,  the  most  erroneous  notions  prevail.  One  gun 
mounted  upon  a  steamer  is  assumed  to  be  equal  to  the  battery  of  a  ship 
of  the  line.  This  notion  is,  however,  but  the  reproduction  of  a  long  since 
exploded  system;  that  of  a  navy  of  gun-boats,  for  steamships  are  but  gun- 
boats moved  by  steam  instead  of  sweeps.  "In  calms,  gun-boats  are  the 
sovereigns  of  ships  of  the  line,"  says  an  able  writer;  and  from  naval  his- 
tories he  gives  terrible  examples  to  prove  the  truth  of  his  assertion.  The 
system  no  longer  has  an  advocate,  and  experience  has  proved  that  indi- 
vidual examples  to  the  contrary  do  not  invalidate  the  general  rule  that 
superior  force  must  ultimately  triumph. 

The  great  fallacy  upon  which  the  enthusiast  and  the  ignorant  base 
their  argument  in  support  of  this  opinion  is,  that  steamers  are  able  to 
assume  at  will  any  position,  in  spite  of  the  eflTorts  of  the  sailing  ship. 
They  begin  with  the  assumption,  that  a  dead  calm  prevails,  and  their 
adversary  floats  motionless  on  a  glassy  sea,  "like  a  painted  ship  upon  a 
painted  ocean,"  helpless.  This  assumption  cannot  be  granted,  for  an 
examination  of  the  logs  of  many  ships  shows  that  calms  are  by  no  means 
common;  in  fact,  that,  except  in  the  close  proximity  to  land,  and  in  cer- 
tain latitudes  easily  avoided  when  lying  in  wait  for  an  enemy,  it  is  very 
uncommon  for  a  ship  not  to  have  steerage  way.  We  will,  however, 
admit,  that  it  is  during  a  calm  that  a  well  appointed  steamer  falls  in  with 
an  equally  well  prepared  frigate.  The  effective  range  of  the  eight  and  ten 
inch  shell  guns,  with  which  steamers  are  armed,  is  about  1200  yards, 
and  of  course,  with  her  very  small  number  of  guns  and  ability  to  choose 
distance,  it  is  her  advantage  to  maintain  the  distance  which  makes  her 
gunnery  most  effective.  At  this,  as  well  as  at  any  other  distance,  the 
eight  inch  shell  guns  of  the  frigate  are  at  least  as  effective  as  those  of  the 
steamer,  while  the  whole  battery  of  32's  will  tell  with  solid-  shot;  conse- 
quently, the  steamer  must  avoid  the  frigate's  broadside;  but  to  pass  over 
a  quarter  of  a  circle  to  get  from  the  broadside  to  the  stern  or  bow  of  the 
sailing  ship,  she  must  pass  over  a  distance  of  2000  yards,  which  at  eight 
miles  the  hour^  takes  eight  minutes.   NoNV^^Vii  «xi^  ^^x£Axl>^^^^^v&.^x 
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the  direction  of  the  ship's  head  cannot  be  altered  eight  points  in  as  many 
minutes?  The  two  quarter  boats,  with  a  line  from  the  end  of  the  jib- 
boom,  will  tow  her  round;  or  parachute  drags  may  be  laid  out  abeam, 
(with  a  similar  machine  the  late  Com.  Porter  propelled  the  Essex  three 
miles  an  hour;)  or  an  athwartship  propeller,  as  proposed  by  R.  L.  Ste- 
vens, Esq.,  and  a  similar  one  experimented  on  in  England,  worked  by 
baud  or  a  small  engine  often  horse  power.  Other  methods  will  doubtless 
sugii^est  themselves;  so  that,  in  our  opinion,  this  idea  of  choosing  position 
is  altogether  delusive.  If  the  steamer  closes  to  a  less  distance,  she  comes 
within  range  of  a  broadside  of  Gi^inch  shells,  which,  though  not  quite 
equal  to  the  8  inch,  are  yet  quite  sufficient  for  the  purpose,  and  the  steamer 
fights  at  the  terrible  odds  of  six  guns  to  fifty. 

Should  the  frigate  be  fallen  in  with  in  a  good  working  breeze,  the 
steamer  can  only  choose  distance,  (and  that  only  in  case  of  being  faster,) 
but  has  still  less  opportunity  of  selecting  position. 

Even  if  we  grant  the  steamer  the  claimed  choice  of  position,  the  ad- 
vantages to  be  derived  from  this  are  not  by  any  means  evident;  the  sterns 
of  ships  are  no  longer  made  for  ornament  alone;  a  frigate  can  in  half  a 
minute  shift  six  guns  from  her  broadside  to  her  stem,  which  is,  in  pro- 
portion to  its  developement,  as  formidable  a  battery  as  her  broadside; 
added  to  which,  the  steamer  being  herself  in  motion  at  a  rapid  rate  across 
the  line  of  fire,  delivers  her  shot  at  a  greater  disadvantage  than  the  sailing 
ship,  which  is  either  quiet  or  slowly  rotating  on  her  heel.  Steamers  when 
not  under  sail  are  particularly  uneasy  in  a  sea*way,  making  the  pointing 
their  guns  very  difficult. 

But,  say  the  advocates  of  the  steamer,  she  being  armed  with  larger  and 
heavier  guns,  will  lay  off*  abeam  out  of  danger,  and  hammer  her  adversary 
without  caring  to  choose  position.  This  is  another  assumption  not  borne 
out  by  the  facts.  The  steam  frigates  Saranac  and  San  Jacinio^  each 
mount  six  eight- inch  guns;  four  in  broadside,  the  other  two  on  pivot  car- 
riages; the  whole  may  be  fought  on  one  side.f  The  first  class  frigates 
mount  each  fitty  guns;  eight  of  which  are  eight-inch,  the  remaining  forty- 
two  are  of  32  lbs.  calibre;  by  shifting  over,  thirty-two  guns  may  be  fought 
on  one  side.  The  two  pivot  guns  are  of  slightly  greater  power  than  any  gun 
on  board  tlie  frigates  as  now  armedy  but  not  to  such  an  extent  as  to  overcome 
the  disparity  of  six  to  thirty-two.  This  disparity  in  numbers  must  always 
exist,  for  the  steamers  are  already  loaded  down  with  their  machinery  and 
battery,  and  any  increase  of  guns  requires  a  corresponding  addition  of  men, 
ammunition,  and  provisibns.  The  disparity  in  the  power  of  the  guns  may 
be  met  by  putting  corresponding  guns  on  the  frigates;  this  has  been  done 
in  the  case  of  the  small  frigate  Raleigh^  which  mounts  two  heavy  eight 
inch  guns  on  pivots,  twenty  common  eight  inch  shell  guns,  and  two  long 
thirty-two  pounders.  We  must  confess  that  on  comparing  this  ship  with 
the  Saranac  or  San  Jacinto,  we  cannot  believe  that  any  advantages  of 
position  likely  to  be  obtained  by  the  steamer  can  compensate  for  her  de- 
cided inferiority  of  four  to  one  in  military  force. 

The  Mississippiy  carrying  no  long  guns,  is,  in  our  opinion,  decidedly 
inferior  to  the  preceding  steamships;  while  the  Susquehanna  and  PowkaUmi 

*  Wo  prefer  choosing  illudtratiohs,  when  practicable,  from  oar  own  aervice. 
t  This  if,  however,  at  sea,  a  questionable  advantantaf e;  the  hael  towudft  th* 
caused  by  shifting  over  ]^im\U  \]i;\&  ^aOl  xa  \m  coiamaadeoL 
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are  but  larger  editions  of  the  Saranac,  and  in  force,  as  in  cost,  are 
only  to  be  compared  with  ships  of  the  line.  As  to  the  Princeton^  her  arma- 
ment of  four  light  eight  inch  guns,  and  six  light  thirty-two  pounders, 
is  decidedly  interior  to  that  of  any  first  class  sloop  in  the  navy.  The 
first  class  sloops  mount  twenty-two  guns  of  greater  power,  and  would 
bore  her  through  and  through  before  she  could  effectively  return  a  shot. 

The  favorite  policy  of  keeping  at  a  distance  led  to  a  preference  of  a 
few  guns,  and  those  of  great  calibre,  more  particularly  adapted  to  the 
firing  of  shells.  There  are,  however,  certain  practical  difficulties  in  the 
handfling  of  heavy  guns  and  their  shot,  which  very  much  diminish  their 
theoretical  superiority  over  the  thirty-two,  which  is  the  calibre  generally 
used  in  the  frigates.  In  mere  range^  the  eight  and  ten  inch  guns  are  not 
equal  to  the  thirty-two,  as  may  be  shown  by  reference  to  the  Ordnance 
Manual;  and  being  armed  with  shell  guns,  to  the  exclusion  of  solid  shot, 
except  at  short  ranges,  the  steamship  is  within  the  reach  of  shot  long  be- 
fore her  guns  would  tell.  Shells  are  very  far  inferior  in  both  range  and 
accuracy  to  shot,  and  in  view  of  this,  the  preference  of  shell  guns  does 
not  appear  to  rest  on  a  sound  basis,  but  is  a  mere  theory;  they  are  as  yet 
untried  in  actual  warfare,  and  the  records  of  authentic  practice  show^ 
that  not  more  than  one-fiflh  the  shells  fired  at  a  target  placed  at  a  known 
distance,  explode  satisfactorily.  The  frigate,  therefore,  has  at  great  dis- 
tances numerous  solid  shot  guns  for  deliberate  fire,  and  at  closer  quarters, 
a  broadside  of  either,  or  a  mixed  volley  of  shot  and  shell,  with  a  nume- 
rical superiority  of  six  to  one. 

The  heavy  guns  placed  on  the  bows  and  stems  of  steamships,  are  neces- 
sarily mounted  on  pivot  carriages  on  the  spar  deck,  which  makes  it  neces- 
sary to  remove  the  bulwarks,  either  entirely,  as  in  the  Saranac^  or  partially 
as  in  other  steamers.  This  exposes  the  persormel  at  all  distances  to  effects 
of  shell,  and  particularly  the  spherical  case  or  shrapnel  shell,  and  at  close 
quarters  to  grape.  The  eight  inch  spherical  case,  containing  about  400  mis- 
siles, may  be  employed  at  a  range  of  2500  yards,  a  distance  beyond  the 
effective  range  of  any  other  species  of  projectile.  The  principal  battery 
of  the  frigate  is  entirely  protected,  and  the  spar  deck  except  from  a  raking 
position,  in  which  last  case,  the  exposed  guns  being  inoperative  may  be 
temporarily  abandoned,  and  the  men  sheltered. 

We  have  now  to  consider  the  steamer  when  forming  a  part  of  a  fleet. 
Here,  forming  a  part  of  the  line  of  battle,  the  integrity  of  the  formation 
niust  be  preserved;  she  has  no  opportunity  of  selecting  her  position;  her 
usefulness  is  dependent  on  her  absolute  force,  and  she  may  be  crushed  at 
once  by  the  superior  ship  to  which  she  is  opposed.  If  she  keeps  aloof,  or 
acts  the  part  of  a  tow  boat,  her  armament  is  inoperative,  and  she  renders 
no  service  to  compensate  for  her  cost.  But  she  cannot  be  depended  upon 
for  towing;  she  may  be  disabled,  or  the  tow  rope  may  be  cut  by  shot; 
this  last  is  not  a  hypothetical  case,  for  the  loss  of  a  Danish  ship  of  the  line 
during  the  late  troubles  with  the  Dutchies,  was  owing  to  this  cause.  The 
tow  cannot  be  under  sail;  consequently,  once  adrift  while  making  sail,  she 
is,  for  a  short  time  at  least,  an  unresisting  target.  The  true  position  of 
the  steamship  is  as  a  reserve  for  assisting  disabled  vessels,  not  a  principal 
actor  in  the  fight. 

There  is  one  point  in  the  paragraph  we  Y^ave  c^oXed^  ^VvSti^^Xa:^^ 
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not  as  yet  attempted  to  dispose  of.  That  ^'steamers  can  back  out  of  difficult 
ties  and  dangers,  when  sailing  vessels  must  remain  exposed,"  we  must 
in  the  abstract  admit;  but  in  order  to  give  them  this  faculty  there  is  no 
necessity  of  depriving  them  of  four-fifths  of  the  military  force  due  to  their 
tonnage.  In  the  side  wheel  steamship  in  our  service,  the  engines  and  fuel 
occupy  nearly,  if  not  quite,  half  the  whole  space  beneath  the  water  line. 
In  the  Princeton^  if  all  her  fuel  was  below,  not  less  than  three-fiiUis  of  her 
entire  capacity  would  be  occupied  by  machinery,  fuel,  and  stores;  so  that 
no  economy  of  space,  at  least  in  this  instance,  is  gained  by  the  propeller. 
The  English  steam  frigate  Arrogant^  which  has  become  quite  familiarly 
known  to  the  readers  of  this  Journal^  and  celebrated  for  her  efficiency, 
carries  but  forty  guns,  when  the  battery  due  to  her  tonnage  is  sixty;  to 
compensate  for  this  diminished  force,  she  carries  but  eight  days'  coal, 
steaming  at  sea  at  a  maximum  rate  of  508  knots,  ( Vide  Jour.  Frank.  InsLj 
Mayy  lo52.)  This  is  probably  the  maximum  rate  at  which  it  is  necessary 
that  a  war  steamer  should  be  propelled;  it  is  ample  for  all  the  purposes 
of  manceuvring,  and  for  making  head  against  the  most  rapid  currents  of  the 
ocean.  The  boilers  and  machinery  necessary  occupying  but  a  limited 
space,  may  be  placed  with,  say  ten  days'  coal,  far  below  the  water  line, 
and  when  necessary,  fifteen  to  twenty  days'  coal  may  be  carried  in  bags. 
The  risk  of  accident,  which  forms  so  serious  an  item  to  their  disadvantage, 
to  be  allowed  for  in  comparing  the  efficiency  of  the  present  steamers, 
is  reduced  to  a  mere  trifle.  Further  improvements  may  be  expected  in 
the  engines  and  boilers,  and  models  of  the  ships,  (the  Arrogant  is  by  no 
means  a  good  model,)  and  we  may  succeed  in  giving  a  steamship  this 
velocity  without  displacing  so  great  a  portion  of  her  battery  as  to  seriously 
affect  her  force. 

To  the  present  time,  then,  we  assert  that  military  efficiency  has  been 
sacrificed  to  speed,  without  attaining  the  latter,  and  nothing  but  a  mongrel 
has  been  produced,  as  must  always  be  the  case  when  we  aim  to  combine  in 
one,  several  contradictory  qualities.  We  require  for  one  purpose,  great 
military  force,  with  sufficient  power  to  render  it  available  when  calms, 
contrary  winds,  or  adverse  currents  prevent  our  approaching  in  sailing 
vesseb  the  object  to  be  attacked;  and  for  the  other,  great  speedy  room 
for  the  accommodation  of  troops,  and  moderate  draft  of  water. 

The  first  is  to  be  obtained  by  applying  to  every  ship  a  small  propelling 
apparatus,  the  drag  of  which  will  not  materially  affect  her  sailing  qualities 
when  not  steammg,  but  which  will  be  sufficient  to  manoeuvre  her  in  pre- 
sence  of  the  enemy,  enable  her  to  enter  ports,  or  pass  through  regions  of 
calms  to  those  of  favorable  winds. 

For  despatch  vessels  and  troop  ships,  the  mail  steamships  now  in  ex- 
istence under  contract  with  the  government,  are  admirably  adapted;  they 
can  carry  a  sufficient  battery  for  the  purposes  of  defence,  and  tneir  speed 
insures  them  impunity  where  superior  force  is  concerned.  It  is  unneces- 
sary to  discuss  in  this  paper,  whether  it  is  a  wiser  policy  to  continue  the 
subsidies  to  these  steamers  and  establish  new  lines  of  similar  vessels,  or 
to  build  vessels  of  similar  qualities,  or  to  trust  to  the  natural  devele^ment 
of  commerce.  We  have  combated  what  we  believe  to  be  false  pocitioiis 
and  fallacious  arguments^  and  have  indicated  the  wants  and  requuenenls 
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of  the  Naval  Service.     The  facts  are  indisputable,  the  inferences  we  think 
legitimate. 

Naval  officers  are,  of  all  others,  most  interested  in  this  subject,  for  they 
feel  that  much  will  be  expected  of  them  in  a  future  war,  and  they  know 
that  the  means  placed  at  their  disposal  are  not  capable  of  producing  the 
required  effects. 


Drainage  of  Haarlem  Meer.* 


It  appears  from  a  paper  by  Mr.  Grainger,  C.  E.,  before  the  Scottish  So- 
ciety of  Arts,  that  this  great  work  is  nearly  approaching  its  completion. 
The  pumping  was  commenced  in  May,  1848,  from  which  date  to  April 
30,  1851,  the  lake  had  been  lowered  7  feet  3  inches,  which  was  the  state 
of  matters  when  the  subject  was  last  brought  before  the  Society.   During 
the  months  of  May,  June,  July,  August,  September,  and  October,  very 
satisfactory  progress  was  made,  notwithstanding  that  a  considerable  quan- 
tity of  rain  fell  in  August  and  September,  the  level  reached  at  the  end  of 
October  being  9  feet  7-74  inches  below  the  original  surface,  or  at  an 
arerage  rate  of  4-79  inches  per  month.     In  November  a  great  quantity  of 
rain  and  snow  fell,  raising  the  level  about  4  inches;  and  in  December  the 
"weather  was  still  unfavorable,  so  that  at  the  end  of  the  month  the  level 
stood  at  9  ft.  5*58  in.  below  the  original  surface,  or  a  total  gain  since  April 
30,  of  2  feet  5-58  inches,  or  3*32  inches  per  month.     This  progress  may 
appear  to  be  inconsiderable;  but,  when  it  is  recollected  that  the  lowering 
of  the  lake  one  inch  involves  the  raising  of  upwards  of  four  millions  of 
tons  of  water,  and  allowing  for  the  ram  and  snow  falling  during  these 
eight  months,  there  could  not  have  been  less  than  186,000,000  tons  of 
water  pumped  up  during  that  period,  the  performance  will  appear  great 
indeed.     To  rive  a  better  idea  of  this,  it  was  stated  that  186,000,000 
tons  was  equal  to  a  mass  of  solid  rock  one  mile  square  and  100  feet  high, 
allowing  15  cubic  feet  to  a  ton.    The  average  progress  has  been  less  last 
year  than  it  is  in  the  preceding  one;  but  this  is  readily  accounted  for  by 
the  increased  lift  of  the  pumps,  and  by  the  diflBculty  of  forming  the  chan- 
nels which  lead  the  water  to  them.     At  the  commencement  of  these  ope- 
rations, the  average  depth  of  the  lake  was  13  feet  1*44  inches,  and  as  9 
feet  5*58  inches  have  been  pumped  out,  there  only  remained  at  the  end 
of  December  last  an  average  depth  of  3  feet  7*786  inches.  It  is,  therefore, 
trusted  that  the  drainage  will  be  completed,  if  not  in  the  autumn  of  this 
year,  at  least  in  the  summer  of  1853. 


Ordnance  Range  and  Velocity,^ 

The  longest  range  and  greatest  velocity  ever  accomplished  by  any 
ordnance,  ancient  or  modern,  up  to  the  period  of  1840,  and  we  believe 
to  the  present  time,  is  5720  yards,  or  just  three  miles  and  a  quarter. 
The  whole  time  of  flight  was  only  thirty  seconds  and  a  quarter,  which  is 
estimated  at  2100  feet  in  the  first  second  of  time.    The  piece  of  ordnance 

*  From  the  London  Mechanics'  Magazine,  Julj,  1S52. 

t  Fiuffl  the  London  Practical  Mechanic's  Journil,  Ju\>f ,  l^^'^* 


5296  Civil  Engineering, 

used  on  this  occasion  was  a  fifty-six  pounder  cannon,  cast  on  the  prin- 
ciples of  Mr.  Monk,  who  suggested  the  propriety  of  removing  a  consider- 
able proportion  of  useless  metal  from  the  gun  before  the  trunnions,  and 
adding  it  to  the  breech,  where  alone  increased  strength  is  desirable. 
This  arrangement  permits  the  use  of  a  larger  projecting  charge  of  gun- 
powder, without  risking  the  calamity  of  bursting.  The  quantity  of  powder 
employed  in  the  experiment  alluded  to  was  ten  pounds,  and  the  ball 
weiglied  sixty-two  poufids  and  a  half,  a  circumstance  which  requires  some 
explanation,  seeing  that  we  have  stated  the  gun  to  be  a  fifty-six  pounder. 
The  explanation  is  this:  the  momentum  of  a  projectile  is  the  product  of 
its  mass  and  its  velocity;  by  increasing  that  mass,  therefore,  or,  in  other 
words,  by  adding  to  its  weight  without  adding  to  its  size,  we  acquire  a 
proportionate  increase  of  momentum,  and  a  consequent  increase  of  range. 
The  shot  on  the  present  occasion  was  an  iron  shell  filled  with  lead;  hence 
its  weight  of  sixty-two  pounds  and  a  half.  Nearly  the  same  range  was 
accomplished  by  the  French  during  the  Peninsular  war,  who  threw  shells 
into  Cadiz,  rather  more  than  a  distance  of  three  miles;  they,  however, 
used  enormous  mortars,  one  of  which  is  at  present  in  St.  James's  Park, 
and  employed  the  largest  charges  of  gunpowder  ever  known  in  modem 
times;  the  missiles  projected,  moreover,  were  shells  nearly  filled  with  lead, 
the  remaining  space  containing  gunpowder,  ignitable  by  a  fuse,  as  in  the 
common  shell.  The  fact  that  leaden  balls  accomplish  a  longer  range  than 
iron  ones,  seems  to  have  been  discovered  at  least  once  by  chance,  the 
discoverers  being  totally  ignorant  of  the  principles  on  which  the  circum- 
stance was  founded.  It  is  related  that,  during  the  war,  an  American  ship 
having  expended  all  her  cannon-balls,  and  being  unable  to  procure  others 
of  a  similar  kind,  had  some  prepared  of  lead;  when,  on  employing  them 
in  a  subsequent  action,  her  captain  and  crew  were  surprised  at  their  long 
range  and  efficacy.  Sir  Howard  Douglas  is  so  satisfied  of  their  advantages 
on  peculiar  occasions,  that  he  recommends  their  introduction  in  the  navy. 


Death  of  Sir  James  Macadam,* 

Sir  James  Macadam,  the  originator  of  the  modern  system  of  "mac- 
adamizing" roads,  died  on  Wednesday  in  week  before  last,  at  his  resi- 
dence in  Finchleysroad,  London. 


Enclosure  o/LandJrom  the  Sea  in  the  Mtherlands.\ 

The  first  sod  of  the  lands  conceded  to  the  Netherlands  Land  Enclosure 
Company  by  the  Government  of  Holland  was  turned  by  Captain  Felly,  on 
Thursday  in  week  before  last,  at  Hanswerk,  Zealand,  Holland,  in  the 
presence  of  a  large  concourse  of  the  population.  In  the  Scheldt,  between 
Bergen-op-Zoom  and  Antwerp,  there  exist  large  tracts  of  land  covered 
at  high  water  by  the  sea,  and  at  low  water  presenting  a  varying  sarfrce  of 
several  feet  in  depth  of  the  richest  alluvial  soil,  ever  on  the  increaae.  To 
redeem  and  dispose  of  this  land  is  the  object  of  the  company  named, 
which  is  composed  o(  pt^LeXxe^imenon  both  sides  of  the  Channel^  iriSk  SSt 

•  From  the  Londoa  Bm\te,'No.  4»^,lx\i^>\Wl* 
tFrom  the  London  BiMMwt,"»o,  4»%* 
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John  Rennie  as  engineer-in-chief.  The  necessary  powers  have  been  grant- 
ed for  ninety-nine  years  from  last  August,  under  which  the  company 
may  recover  and  enclose  land  to  the  extent  of  35,000  acres.  The  recla- 
mation will  cost  20/.  per  acre  they  say,  and  the  land  reclaimed  will  be 
worth  from  60/.  to  70/.  per  acre. 


AMERICAN    PATENTS. 


LiBt  of  American  Patents  which  issued  from  Sept,  I4th  to  Oct.  6M,  1852,  (inch' 
site,)  with  Exemplifications  by  Chablxs  M.  Kxlleb,  late  Chief  Examiner  of 

Patents  in  the  U.  S.  Patent  Office. 

17.  For  an  Improvement  in  Clothes  Pins;  Samuel  Aldritchi  Springfield,  Vermont,  Sep- 
tember 14. 

Claims — **I  do  not  claim  the  invention  of  pins  for  securing'  clothes  to  the  line;  neither 
the  invention  of  the  coiled  spring  or  lever;  neither  the  combination  of  the  parts  of  the 
same.  But  I  do  claim  the  improvement  of  manufacturing  clothes  pins  from  wire  of  any 
suitable  metal,  with  the  aforesaid  jaws  attached,  operated  by  a  spring  or  lever,  as  being 
the  most  simple,  cheap,  effective,  and  durable,  of  any  kind  in  use." 

18.  For  an  Improvement  in  Connecting  Joints  for  Washing  Machines  or  other  pur- 
poses; S.  L.  Egbert  and  S.  W.  Green,  Willoughby,  Ohio,  September  14. 

Claim, — '*What  we  claim  as  our  invention  is,  the  construction  of  the  joint,  (by  which 
the  connecting  rod  is  attached  to  the  spring  board,)  by  means  of  the  knife  edges  disposed 
in  a  right'liue,  and  confined  by  the  straps  and  backing  piece,  substantially  as  herein  set 
forth." 

19.  For  Improvements  in  Printing  Presses;  Charles  W.  Hawks,  Boston,  Massachu- 

setts, September  14. 

Claims — "Having  fully  described  the  construction  and  operation  of  my  improvements, 
I  will  now  point  out  the  parts  which  I  claim  as  my  invention. 

*'lst,  I  claim  a  pair  of  nippers,  so  constructed  as  to  draw  the  paper  from  the  form,  by 
griping  the  margin  of  the  paper  firmly  between  the  jaws  of  the  said  nippers,  and  at  the 
same  time  holding  the  paper  a  little  distance  from  the  platen,  as  herein  described  and  set 
forth. 

**2d,  I  claim  the  adjustable  spring  and  rod,  for  holding  the  nippers  up  firom  the  platen, 
as  herein  described. 

"3d,  I  claim  the  fingers  for  holding  the  edge  of  the  sheet,  in  combination  with  the 
swing  platen,  as  herein  set  forth." 

m 

SO.  For  an  Improvement  in  Lightning  Rods;  Herman  H.  Homan,  Cincinnati,  Ohio, 
September  14. 

'^Tbe  object  of  my  invention  is  the  production  of  a  self-renewing  lightning  rod  point,  of 
the  greatest  possible  cinciency  of  operation  and  simplicity  of  construction." 

Claim, — ^"Having  thus  fully  described  the  nature  of  my  improvements  in  lightning  rod 
points,  what  I  claim  therein  as  new  is,  1st,  The  formation  of  the  point  of  a  lightning  rod  of 
soccessive  sections  of  different  metals,  each  being  of  greater  fusibility  than  the  one  below 
it,  and  having  oblique  junctions,  so  that  an  overcharge  of  the  electric  fluid  simply  melts 
off  the  upper  section,  without  enlargement  of  the  point  below,  either  by  its  own  partial 
Aision  or  by  the  lodgment  of  the  upper  metal  upon  it. 

**2d.  Uniting  the  successive  sections  of  an  obliquely  sectional  lightning  rod  point,  by 
solder  or  brazing,  which  is  at  each  joint  Auible  at  a  lower  temperature  than  the  section 
immediately  above  it,  so  that  the  melting  of  the  point  shall  remove  the  entire  uppermost 
section,  and  thus  more  certainly  prevent  the  lodgment  of  any  portion  of  the  melted  section 
upon  the  point  thus  exposed." 

21.  For  an  Improvement  in  Smut  Machines;  Charles  apd  James  Keeler,  Union,  New 
York,  September  14. 

'The  nature  of  my  inventioD  consists  in  constructing  the  wind  passages  and  spouts  in 
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Buch  a  manner  as  to  allow  of  their  being  turned  to  either  side*  to  allow  the  machine  to  be 
driven  in  either  direction." 

Claim. — '*What  wc  claim  aB  our  invention  ia,  making  the  blowing  apparatus,  with  the 
drawer  and  Hpout,  movable,  substantially  as  described,  so  as  to  allow  of  the  wind-chest 
und  pipe  being  easily  taken  out,  and  turned  in  either  direction,  to  admit  of  the  machine 
bt'ing  driven  in  whichever  direction  may  be  desired." 

22.  For  Machinery  employed  in  the  Manufacture  of  Coiled  Wire  Ferrules;  William 
T.  liichards,  >iew  Haven,  Connecticut,  {September  14. 

Claim. — "I  am  aware  that  clamps  or  holders  and  cutting  dies  have  been  worked  by 
cranks  and  cams;  I  therefore  do  not  claim  these,  as  such,  as  my  invention.  But  what  I 
( laiin  as  my  invention  is,  the  method  of  cutting  the  wire  at  right  angles  to  the  axis  of  the 
coil,  so  that  the  ends  of  the  ferrules  will  be  perfectl}'  true,  without  wasting  any  of  the 
Kturk,  by  the  use  of  the  short  mandrel,  the  clamp  or  holder,  and  the  cutting  die,  when  the 
mai-hine  is  constructed,  arranged,  and  made  to  operate  substantially  as  herein  described. 

*'I  also  claim  the  combination  of  the  method  of  cutting  the  coil  (as  described  above) 
with  the  method  of  supporting  the  long  coil,  and  of  feeding  it,  and  of  throwing  oflf  the 
pi(H-e  when  severed,  when  combined,  arranged,  and  operated  substantially  as  herein  de- 
hcribed.'* 

23.  For  an  Improvement  in  Shuttle  Guides  to  Looms;  Horace  T.  Robbins,  Lowell, 

Massachusetts,  September  14. 

Claim, — "I  claim  as  my  invention,  Ist,  The  guide  or  its  equivalent,  either  with  or  with- 
out the  flunch,  in  combination  with  cloth-weaving  looms,  or  as  applied  and  used  therewith, 
substantially  in  the  manner  and  for  the  purpose  of  guiding  the  shuttle  as  specified. 

"2d,  I  claim  the  spring  and  linger,  or  their  equivalent,  so  arranged  as  to  hold  the  guide 
in  its  proper  place,  substantially  as  specified." 

24.  For  an  Improved  Machine  for  Manufacturing  Porte  Monnaies;  Benjamin  S.  Sted- 
man.  West  Meridcn,  Connecticut,  September  14. 

''This  invention  relates  to  certain  means  of  inserting  the  leather  or  other  material  of 
which  the  sides  of  the  portc  monnaies  and  other  similar  cases  are  made,  in  their  mettl 
frames,  by  which  a  great  saving  in  manual  labor  is  eiTectcd,  and  the  work  performed  in  a 
better  manner  than  by  the  common  method."  C 

Claim. — "What  I  claim  as  my  invention  is,  Ist,  The  manner,  substantially  as  Ascribed, 
of  putting  the  leather  or  other  material  in  the  frames,  by  forcing  a  sufficient  quantity 
through  the  frame,  with  a  die  or  plunger,  at  the  back  side,  and  then  by  a  larger  die  presf 
ing  the  part  so  forced  through,  and  folding  it  over  the  inner  edge  of  the  frames. 

*'2d,  The  form  and  construction  of  the  clamp,  which  holds  the  frame  and  the  leather  or 
material,  to  wit*  the  lower  part  having  an  opening  just  Urge  enough  to  allow  the  die  on 
the  back  side  to  pass  through,  and  the  upper  part  having  an  opening  large  enough  to 
allow  the  larger  die  to  pass  through,  and  fold  the  leather  or  material  over  the  frame,  and 
having  a  recess  in  its  inner  or  bottom  face,  around  the  said  opening,  to  receive  and  bold 
the  frame  in  it,  so  that  the  leather  or  material  is  held  independently  of  the  frame,  and 
allowed  to  be  drawn  through  the  frame,  substantially  as  herein  described." 

25.  For  an  Improvement  in  Door  Locks;  William  Moore,  Williamsburg,  New  York, 
Assignor  to  James  Carman,  City  of  New  York,  September  14. 

Claim. — "The  dividing  plate  being  well  known,  is  public  property;  therefore,  forms  no 
part  of  my  claim:  neither  do  I  claim  any  of  the  parts  operated  from  the  outside  key-hole, 
us  these  may  be  of  any  usual  form.  But  what  I  claim  is,  the  tumbler,  encloeed  by  the 
dividing  plate,  to  be  operated  on  solely  by  the  key,  when  entered  from  the  inner  key-hok, 
ill  combination  with  the  revolving  check,  or  its  equivalent,  and  the  bolt,  for  the  paiposa 
and  as  described  and  shown." 

26.  For    Improvements  in  Forging  Machines;    George  H.  Richards,  West  Roxhuyt 

Assignor  to  Calvin  G.  Plimpton,  Walpole,  Massachusetts,  September  14. 

Claim, — "I  claim  the  sliding  guide  traversing  upon  the  side  bars,  a«  described, 
a  pin,  pivot,  or  fulcrum,  one  end  of  which  is  attached  to  the  sliding  guide,  while  thei 
end  of  the  hammer,  in  which  it  is  so  fitted  as  to  allow  the  hammer  to  tiini  m  ahoit  dis- 
tance, when  power  is  applied  to  it  by  means  of  the  crank,  cam,  or  eooentac  and  tlw 
necdag  rods. ' 
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t7t  For  ill  Improttd  Alarm  iXme  Pitufor  Lighting  Lamps;  William  H.  Andrewtfi 
Cheshire,  and  Randal  T.  Andrews,  Plymouth,  Connecticut^  Beptember  21. 

"Our  improtement  cotiBiata  iti  tisingf  a  lon^itadinal  Mdtion  of  a  hollow  cylinder,  placed 
vertically  in  the  lower  part  of  the  case  of  the  time  piece,  with  the  lamp,  match,  &c.,  placed 
in  it,  so  as  to  be  within  the  case  when  not  in  use,  but  so  that  when  the  alarm  is  let  oH*, 
the  cylinder  will  be  revolved  one-half  of  a  circle,  the  lamp  lighted,  and  presented  in  front 
<if  the  case  of  the  time  piece,  for  the  convenience  of  the  user. 

Claim. — "What  we  claim  as  our  invention  is,  the  use  of  a  revolving  vertical  section  of 
m  cylinder,  when  combined  with  a  spring  to  revolve  it,  when  these  are  combined  with  the 
appropriate  levers,  and  connected  with  the  alarm  wheel  of  an  alarm  time  piece  by  an  ap- 
propriate connecting  rod,  for  the  purpose  of  lighting  a  lamp,  in  connexion  with  the  alarm 
given  by  an  alarm  time  piece,  when  the  whole  is  constructed,  combined,  and  arranged 
•Dbetantially  as  herein  described/' 

28.  For  an  Improvement  in  Tuning  Pegs  far  Guitardy  ^c»;  James  Ashbom,  Wolcott* 

viUe,  Connecticut,  September  21. 

C/am<-^'What  I  claim  as  my  invention  is,  making  the  tuning  pegs  of  guitars  and 
other  like  stringed  instruments,  with  the  journal  part  of  much  greater  diameter  than  the 
barrel  on  which  the  string  is  coiled,  substantially  as  and  for  the  purpose  specified/' 

29.  For  an  Improvement  in  Carving  Machines;    Charles  £.  Bacon,  Buffalo,  New 
York,  September  21. 

'*The  nature  of  my  improvement  consists  in  giving  to  a  vertical  or  inclined  cutter,  a 
motion  laterally  in  any  direction,  at  the  same  time  it  has  a  rapid  rotary  motion,  for  the 
purpose  of  producing  a  fac  simile  of  any  pattern  or  device,  or  for  carving  or  cutting  from 
patterns  or  originals  previously  made,  or  for  cutting  a  pattern  or  device  which  shall  be  the 
reverse  of  the  original,  that  is,  having  projections  where  there  arc  cavities  in  the  original, 
and  vice  versa.*' 

Claim. — **What  I  claim  as  my  invention  is,  the  folding  frame  and  wheels  or  puIHep, 
eonstructed  substantially  as  above  described,  in  combination  with  the  double  cross  sliding 
ways  and  vertically  sliding  cylinder  or  tracer,  for  the  purpose  of  tracing  from  patterns  or 
other  device,  in  the  manner  above  specified."  * 

30.  For  an  Improvement  in  Coating  Iron  with  Copper;  Theodore  G.  Bucklin,  Buffalo, 

New  York,  September  21. 

C/!atm.'— "Having  thus  described  my  invention,  I  do  not  claim  the  preparation  of  iron 
with  zinc,  in  the  manner  described;  but  I  claim,  1st,  Coating  cast,  malleable,  or  wrought 
iron,  with  copper,  or  any  of  the  alloys  of  which  copper  forms  a  part,  by  employing  a  coat- 
ing of  zinc,  or  zinc  and  tin,  to  cover  the  iron,  as  a  positive  medium  to  make  the  molten 
copper  or  its  alloy  adhere  to  the  iron,  in  the  manner  substantially  as  described. 

'*2d,  I  claim  the  employment  of  an  infusible  or  partially  infusible  substance  or  sub- 
stances, especially  the  fluoride  of  calcium,  as  a  wiper  and  non-conductor,  as  herein  set 
forth." 

31.  For  an  Improved  Hand  Drilling  Machine;  Heuben  Daniels,  Woodstock,  Vermont, 

September  21. 

Claim. — "What  I  claim  as  ray  invention  is,  the  combination  of  the  geared  mandrel, 
which  elongates,  to  feed  the  drill,  with  the  arm  that  projects  from  the  sleeve,  to  steady  the 
gearing,  and  the  slot  in  the  stock,  to  guide  and  steady  the  arm,  while  traversing  therein, 
to  permit  the  drill  to  be  advanced  and  withdrawn,  as  herein  set  forth." 

32.  For  an  Improvement  in  Horse  Collars;  J.  H.  Hall  and  John  Lowrey,  Wheeling, 

Virginia,  September  21. 

"Our  invention  consists  of  a  metallic  framed  collar,  which  can  be  expanded  or  contract- 
ed to  suit  horses  of  different  size,  and  which  maintains  the  parallelism  of  its  sides,  how- 
ever much  it  is  expanded  or  contracted." 

Claim. — *'We  do  not  claim  a  rigid  collar,  nor  a  collar  capable  of  expansion  and  con- 
traction sidewise,  when  the  sides  are  connected  by  a  third  or  intermediate  part,  or  sup- 
ported by  a  frame;  but  what  wo  do  claim  as  our  invention  is,  the  construction  and 
■mngement  of  the  two  sides  of  the  collar,  so  that  they  fit  together,  and  can  be  moved 
lowArda  and  from  each  other  by  a  parallel  motion,  to  diminish  or  enlarge  the  aperture  for 
the  hone'e  neck,  and  then  be  fastened  by  a  tet  screw,  or  its  equivalent,  to  form  a  rigid 
frtmey  substantially  as  herein  described." 
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83.  For  an  Improvemeni  in  Portable  Wardrobea,'  Seth  L.  Hobait,  Hmgham,  Months* 

setts,  September  21. 
Claim » — "Having  thus  described  my  improved  wardrobe,  what  I  claim  as  my  invention 
is,  a  wardrobe  susceptible  of  dismemberment,  with  the  parts  held  together  by  means  of  the 
sliding  bolts,  which  fit  into  sockets,  and  the  notched  studs,  which  fit  into  the  grooves,  the 
top  piece  preventing  the  back  from  slipping  by  the  bolts,  and  the  sides  being  prevented 
from  slipping  by  the  projecting  pieces,  which  press  the  braces  forward,  and  keep  the  studs 
pressed  forward  as  above  described." 

34.  For  an  Improvement  in  Machinery  for  Beveling  the  Edges  of  SJcelps  or  MetaUie 

Strips  4-c.;  Robert  Knight,  Cleveland,  Ohio,  September  21. 

'*Thc  nature  of  my  invention  consists  in  the  arrangement  of  rollers  in  a  frame  work,  so 
to  receive  ailateral  movement  or  end  play,  one  over  the  other,  for  the  purpose  of  increasiog 
or  diminishing  tbe  distance  lietwcen  bosses  on  the  rollers,  according  to  the  width  of  the 
strip  or  plate  of  which  the  flues  and  pipes  are  made.'* 

Claim, — **What  I  claim  as  my  improvement  is,  arranging  the  rollers  in  the  frame,  so 
as  to  receive  a  lateral  movement  as  may  be  desiied;  in  other  words,  giving  the  rollers  end 
play,  one  over  the  other,  as  thereby  increasing  or  diminishing  the  distance  between  the 
bosses,  (according  to  the  width  of  the  plate  or  strip,)  and  providing  suitable  means  for 
retaining  the  same  in  place." 

35.  For  an  Improvement  in  Rakes;  Amza  B.  Lewis,  Brooklyn,  Wiaconsin,  Septem- 

ber 21. 

Claim, — "What  I  claim  as  my  invention  is,  the  combination  of  the  slotted,  swinging 
arm  with  the  slotted  rake  handle  and  crank,  in  manner  as  above  described,  for  moving  the 
cut  grain  from  the  platform." 

36.  For  an  Improvement  in  Paper  Cutting  Machines;  James  E.  Mallory,  Ci^of  New 

York,  September  21. 

Claim* — "Having  fully  described  the  nature  of  my  invention,  what  I  daim  as  new 
therein  is,  the  arrangement  of  the  movable  platform  and  sliding  clamp,  as  described,  in 
combination  with  the  vibrating  knife,  as  described." 

37.  For  an  Improvement  in  Crayon  Rubber;  Daniel  F.  Pond,  New  Haven,  Connec- 

ticut, September  24. 

Claim. — '*!  do  not  claim  as  new,  the  casting  of  particular  forms  of  Tulcanised  rubber 
in  moulds;  but  what  I  do  claim  as  my  invention  is,  the  crayon  rubber,  made  in  the  man- 
ner herein  before  substantially  set  forth,  for  the  purpose  of  applying  and  blending  the 
crayons  in  the  bi-chromatic  and  other  kindred  styles  of  drawing." 

38.  For  Application  of  a  Free  Joint  Tube  in  circumstances  where  it  is  exposed  to  ex- 
temal  pressure;  Richard  Prosser,  Birmingham,  England,  Assignor  to  Thoa.  Prosser, 
City  of  New  York,  September  21;  ante-dated  May  31,  1852. 

Claim, — "What  I  claim  as  my  invention  is,  the  application  of  the  improved  metal  tubei 
made  in  tbe  manner  and  for  the  purposes  as  herein  before  described,  that  is  to  say,  of  a 
metal  tube  with  a  free  joint,  (neither  welded  nor  brazed,)  to  boilers  of  atenm  engines  or 
other  vessels  requiring  metal  tubes,  of  such  a  character  as  to  resist  external  pressure  effec- 
tually." 

39.  For  an  Improvement  in  Galvanic  Clocksi  Moses  G.  Farmer,  Salem,  Msnearhnsfttii, 
Assignor  to  himself  and  Charles  C.  Cofiin,  Boecowen,  New  Hampshire,  SeplBBi* 

her  21. 

Claim. — ^"What  I  claim  as  my  improvement  or  invention  is,  the  combtnmtioii  ef  the 
impulse  spring  and  the  pallets,  respectively  connected  with  the  armature  of  tbe  magnet 
and  the  pendulum,  and  made  to  operate  together,  and  to  make  the  pendalum  operale  or 
impart  impulse  to  it,  substantially  as  described." 

40.  For  an  Improvement  in  Shoes  and  Gaiter  Boots;  Joseph  Brsdcett,  S«i«Bpseott«lIs»- 

sachusetts,  September  28. 

Claim* — ^1*  What  I  claim  as  my  invention  is,  the  improved  gaiter  boot  or  Ao%  tm  msit 
with  a  lap  piece  separate  from  both  the  quartersi  and  eztendea  np  from  the  oiBlip  fM  df 
it,  in  combination  with  so  applying  button  holes  and  buttons,  or  their  fnniseleti^  10  Iki 
said  lap  piece  and  the  two  quarters,  as  to  enable  the  two  qnarteis  to  bo  UiitHy  mmmdtti 
bj  the  lap  piece,  til  lobatintiiiVf  ai  «hi»v«  tj^iecifted.'* 
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I.  For  tn  Improved  Jointed  Bed  Plate  Saw  Gummer;  Hoiea  O.Elmer,  Mexico,  New 
York,  September  28. 

*^he  nature  of  my  inyention  consists  in  the  combination  of  a  cylindrical  cutter,  having 
rotary  motion,  and  placed  on  a  frame  having  a  reciprocating  and  rectilinear  motion,  with 
jmnted  bed,  within  which  the  saw  to  be  filed  and  gammed  is  clamped,  by  which  combi- 
ttion  both  the  under  and  inclined  faces  of  the  teeth  are  filed  perfectly  true,  and  the  saw 
immed  and  jointed/' 

Claim, — "I  do  not  confine  myself  to  any  particular  mode  of  doing  this,  viz:  supporting 
16  bed  piece;  nor  do  I  confine  myself  to  the  particular  mode  of  construction  of  the  several 
uts  as  herein  described,  but  any  other  method  substantially  the  same,  so  long  as  the  bed 
ece  is  jointed,  and  one  part  capable  of  being  clamped,  when  in  line,  or  at  an  angle  with 
le  other  part;  I  do  not  claim  the  cylindrical  cutter  separately,  as  that  has  been  previously 
led.  But  having  thus  described  the  nature  of  my  invention  and  the  manner  in  which  it 
operated,  what  I  claim  as  new  is,  the  employment  or  use  of  the  cylindrical  cutter,  the 
lid  cutter  having  a  rotary  and  also  a  reciprocating  rectilinear  motion,  in  combination 
ith  the  jointed  bed  piece,  in  which  the  saw  is  placed,  the  cutter  having  the  above  mo- 
ons communicated  to  it  in  the  manner  as  described,  or  in  any  equivalent  way,  and  the 
fd  piece  being  constructed  substantially  as  shown  and  described;  by  which  combination, 
iws  may  be  filed,  gummed,  and  jointed,  in  an  expeditious  and  proper  manner,  as  set 


►rth." 


I.  For  an  Improvement  in  Piano  Forte  Action;  George  Howe,  Boston,  Massachusetts, 
September  28. 

Claim. — "Having  described  my  improvement  in  piano  forte  action,  what  I  claim 
i  my  invention  is,  jointing  the  fiy  of  the  jack  to  the  stem  of  the  same,  so  as  to  constitute 
lever,  the  short  arm  of  which  has  to  move  but  little  distance  before  it  strikes  against  the 
igulating  button,  for  the  purpose  of  preventing  any  noise  or  **8lapping,"  as  above  set 
.rth." 

3.  For  an  Improvement  in  Throttle  Spinning  Machines;  Charles  H.  Hunt,  Lawrence, 
Massachusetts,  September  28. 

Claim, — "What  I  claim  as  my  invention  is,  the  escapement  wheel,  O,  its  escapement 
rver,  (composed  of  the  arm,  A,  and  pallets,  t  A,)  and  stud,  y,  in  combination  with  the 
eciprocating  rotary  mechanism,  composed  of  the  wheel,  P,  its  concentric  and  endless 
rooves,  row  of  pins,  the  pinion,/!,  and  pendulous  bar  or  arm,  r;  the  whole  being  applied 
»  five  motion  to  the  shaft,  N,  its  pinion,  the  gear  of  the  shajfl,  K,  and  the  said  shaft,  K, 
1  order  to  efiect  the  movements  of  the  spindle  rail  or  rails,  essentially  as  above  specified." 

4.  For  an  Improvement  in  Saw  Mills;  Hazard  Knowles,  City  of  New  York,  Septem- 
ber 28. 

Claim, — "Having  fully  described  my  improvements  in  saw  mills,  what  I  claim  therein 
8  new  is,  the  adjustable  ways  of  the  saw  gate,  when  they  are  connected  with  each  other 
1  such  manner,  that  they  can  be  simultaneously  and  uniformly  raised  and  adjusted  in 
tieir  positions,*whil8t  the  saw  gate  is  in  motion,  for  the  purpose  of  varying  the  amount  of 
tie  cutting  action  of  the  saw,  substantially  as  herein  set  forth. 

''I  also  claim  the  connecting  and  arranging  of  the  feeding  apparatus  with  the  saw  gate, 
xid  the  adjustable  ways  thereof,  in  such  a  manner,  that  the  feeding  motion  communicated 
o  the  material  operated  upon,  will  invariably  be  in  perfect  harmony  with  the  cut  of  the 
ftw,  and  also  in  such  a  manner  as  will  enable  me  to  ease  the  action  of  the  saw,  when 
laaaing  through  knots,  and  at  any  time  adapt  it  to  the  nature  and  the  depth  of  the  mate- 
ial  operated  upon,  substantially  as  herein  set  forth." 

5.  For  an  Improvement  in  Brick  Kilns;  Richard  E.  Schroeder,  Rochester,  New  York, 
September  28. 

Claims — ^'^Having  fully  described  the  construction  and  operation  of  my  improved  kiln, 
n  the  several  processes  of  burning  brick,  I  would  state  that  I  do  not  claim  constructing  a 
tationary  kiln  of  masonry;  but  what  I  do  claim  as  my  invention  is,  so  arranging  the 
ereral  compartments  of  the  kiln,  each  provided  with  a  fire  place,  in  a  circuit,  and  con- 
tacting them  with  each  other  and  with  the  fire' places  and  chimnies,  by  means  of  flues  and 
ludpen,  that  one  compartment  after  another  may  be  charged  with  fresh  brick,  and  the 
tfiek  be  succesaively  dried  and  heated  by  the  waste  heat,  burned,  cooled  down,  and  re- 
Doved,  substantially  as  in  the  manner  herein  fully  set  forth." 
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46.  For  an  Improvement  in  Lath  Machinesi  Henry  C.  Smith,  ClereUnd,  Ohio,  Septea- 

ber28. 

**The  nature  of  my  invention  consists  in  turning  the  log  or  holt  from  which  the  laths 
are  to  be  cut,  by  ropans  of  poppet  heads  or  wheels,  arranged  and  operated  at  each  end  of 
said  log  or  bolt,  and  driven  by  the  same  first  moving  power,  or  so  as  to  have  the  same 
relative  velocities,  by  which  means  all  wrenching  or  twisting  of  the  log  upon  its  centre  is 
entirely  obviated,  and  it  is  firmly  held  up  to  the  knives  to  be  operated  on  it;  and  also  in 
combining  therewith  the  detachable  dogs  and  hollow  mandrel,  for  the  purpose  of  clutch- 
ing or  releasing  the  log  or  bolt,  and  for  centreing  said  bolt  before  it  is  placed  upon  the 
mandrels." 

Claim, — "Having  thus  fully  described  the  nature  of  my  invention,  what  I  claim  therpin 
as  new  is,  the  combination  of  the  method  of  rotating  the  log  or  bolt  firom  which  the  laths 
are  to  be  cut,  by  means  of  the  poppet  wheels,  arranged  respectively  on  the  shafts,  and 
forms  a  part  of  the  mandrel  at  each  end  of  the  log,  and  the  gear  wheels,  or  their  equiva- 
lents, moving  with  equal  velocities,  so  as  to  prevent  any  wrenching  or  twisting  of  the  log 
on  its  centres,  and  to  hold  it  firmly  up  to  the  knives  whilst  being  operated  upon  by  theou 
and  the  method  of  clutching  and  releasing  the  log,  by  means  of  the  dog,  hollow  bearini? 
for  containing  the  clutch  head,  and  hollow  shaft  for  receiving  the  rod,  which  screws  into 
said  clutch,  and  by  which  the  dog  may  be  driven  into  the  log,  or  the  log  released;  the 
whole  being  arranged  and  operating  substantially  in  the  manner  and  for  the  purpose  set 
forth." 

47.  For  an  Improvement  in  Sounding  Boards  of  Piano  Fartee^  4'C«/  Alfred  Speer  and 
Ernest  Marx,  Aquackanock,  New  Jersey,  September  28. 

Claim, — "What  we  claim  as  our  invention  is,  making  the  sounding  board  of  a  piano 
forte,  or  other  stringed  musical  instrument,  and  arranging  the  strings  and  all  appendages 
thereto,  in  the  form  of  a  cylinder,  or  part  of  a  cylinder,  or  in  any  of  the  forms  we  have 
mentioned,  as  considered  to  be  equivalent;  the  said  board  having  its  ends  secured  between 
two  disks  or  heads,  and  having  no  other  support,  except  that  derived  from  the  said  disks 
or  heads." 

48.  For  Improved  Machinery  for  Forming  Sheet  Metal  Tlibee;  Orson  W.  Stow,  Sooth 
ington,  Connecticut,  September  28.  • 

Claim, — "I  do  not  claim  the  manner  of  forming  tubes  by  means  of  a  rod  and  concave 
bed,  irrespective  of  the  manner  of  operating  the  rod,  for  they  have  been  previously  em* 
ployed,  the  rod  being  operated  or  driven  in  the  bed,  by  means  of  a  mallet  or  hammer, 
operated  by  hand,  or  by  means  of  levers  or  cranks  moved  by  gearing.  What  I  claim, 
therefore,  as  my  invention  is,  1st,  The  method  of  mounting  and  operating  the  rod  within 
the  concave  bed,  in  the  manner  as  shown  and  described,  viz:  the  ends  of  the  rod  being  at- 
tached to  the  slide  rods,  and  slide  rods  passing  through  the  vertical  guides,  and  having 
spiral  springs  around  them,  the  lower  ends  of  the  slide  rods  being  attached  to  levers,  by 
operating  which  the  rod  is  forced  within  the  concave  bed,  and  the  lower  portion  of  the 
tube  formed. 

"2d,  I  claim  the  hinged  folders  attached  to  the  wing^  which  are  hung  on  points,  said 
points  being  in  line  longitudinally  with  the  centre  of  the  rod,  and  operated  in  the  manner 
and  for  the  purpose  of  forming  the  upper  or  remaining  portion  of  the  tube,  as  herein  set 
forth." 

49.  For  an  Improvement  in  Registers  for  Omnibuses  and  for  other  purposesg  J.  Z.  A. 

Wagner,  Philadelphia,  Pennsylvania,  September  28. 

Claim, — "What  I  claim  as  my  invention  is,  fitting  toll  passages  with  a  registering 
step,  combined  with  mechanism,  in  such  manner,  that  the  aggregate  number  of  full  and 
fractional  tolls  due  from  passengers  will  be  reduced  to  the  denomination  of  full  toUs,  anJ 
registered,  whatever  the  proportions  may  be  in  which  the  aggregate  is  compoaed  of  frac- 
tional and  full  tolls,  substantially  as  herein  set  forth." 

50.  For  an  Improvement  in  Bellows  for  Reed  Instruments,'  Isaac  T,  Pa^jud,  Cam- 

pello,  Massachusetts,  September  28. 

Claim, — "What  I  claim  as  my  invention  is,  the  employment  in  all  reed  inatraments  of 
bellows,  having  two  chambers,  in  one  of  which  a  vacuum  is  produced,  and  in  the  other  air 
is  compressed,  the  said  chamber  being  on  opposite  sidea  of  the  leeda,  and  eommnnkating 
with  each  other  through  the  reeds,  so  that  when  one  forees  air  throngh  Mwm,  die  ether, 
by  the  vacuum,  draws  it  through  at  the  same  time;  this  I  claim  withoat  leferanei  It  ihi 
predee  construction  of  the  bellows,  or  the  mode  of  operating  them.** 
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51.  For  an  Improvement  in  EleetrthMagnetic  Enginess  John  S.  GuBtin,  Trenton,  New 
Jersey,  September  28. 

''The  nature  of  my  invention  consists  in  the  arrangement  of  a  pump  and  electro-magnets 
attached  to  a  lever  or  working  beam,  with  the  several  parts  so  adjusted  with  spring  and 
pendulum,  that  by  the  application  of  a  galvanic  battery  the  pump  is  put  in  motion,  and 
continues  its  work  steady,  without  requiring  the  aid  of  personal  attention,  except  that 
which  is  necessary  to  replenish  the  acids  in  the  battery  when  exhausted." 

C/oi'm. — "What  I  claim  as  my  invention  is,  the  application  of  a  spring  or  springs,  or 
their  mechanical  equivalent,  used  as  recipients  of  the  excess  of  power  in  the  closing  of  the 
electro-magnets  and  armature,  to  be  imparted  again  to  the  next,  as  described  and  set 
forth." 

52.  For  an  Improvement  in  Machines  for  Polishing  Leather;  John  M.  Poole,  Assignor 
to  J.  Pusey  and  James  Scott,  Wilmington,  Delaware,  September  28. 

C/dim^— >*What  I  claim  as  my  invention  is,  1st,  connecting  or  fastening  the  stand  or 
stands  that  hold  tho  polishers  or  burnishers  to  a  belt,  so  as  to  traverse  them  in  ways  or 
grooves,  or  under  a  plane,  substantially  as  described." 


Dzsioxs  FOB  Septsxbxb,  1S52. 

1.  For  a  Design  for  a  Medallion  of  General  Scott;  Peter  Stephenson,  Boston,  Massa- 
chusetts, September  7. 

Claim. — "What  I  claim  is,  the  design  of  a  medallion  of  Winfield  Scott,  as  represented 
in  the  drawings  above  referred  to." 

8.  For  a  Design  for  a  Medallion  of  Franklin  Pierce;  Peter  Stephenson,  Boston,  Massa- 
chusetts, September  7. 

Claim. — ^"What  I  claim  is,  the  design  of  a  medallion  of  Franklin  Pierce,  as  represent- 
ed in  the  drawings  above  referred  to." 

3.  For  a  Design  for  a  Coal  Stove;  William  L.  Sanderson,  Troy,  Assignor  to  R.  Finch, 

Sr.,  and  Reuben  R.  Finch,  Jr.,  Peekskill,  New  York,  September  7. 

Claims — ^'^ What  I  claim  as  my  invention  is,  the  within  described  design,  configuration, 
and  general  arrangement  of  the  forms,  ornaments,  and  mouldings  upon  ihe  stove  as  a 
whole,  and  upon  the  following  parts  individually:  the  side,  back,  and  front  plates;  doors; 
bottom  plate;  top  plate  and  cover;  feet;  water  vase;  cover  and  front  of  ash  pit;  the  whole 
being  shown  in  the  accompanying  drawings." 

4.  For  a  Design  for  a  Cooking  Stove;  Samuel  D.  Vose,  Albany,  New  York,  September 

14;  ante-dated  March  14,  1852. 

Claim. — "I  do  not  claim  any  detailed  part  of  the  mouldings  or  configuration.  What  I 
claim  as  my  invention  is,  the  general  combination  of  the  several  mouldings  and  ornaments, 
as  arranged  together,  the  whole  forming  an  ornamental  cooking  stove,  as  herein  set  forth 
and  described." 

5.  For  a  Design  for  a  Parlor  Stove;  Conrad  Harris  and  Paul  W.  Zoiner,  Cincinnati, 

Ohio,  September  14. 

Claim. — "What  we  claim  as  our  invention  is,  the  combination  of  the  scrolls  and 
foliage,  arranged  as  set  forth  in  the  annexed  drawing,  so  as  to  form  an  ornamental  design 
for  parlor  stoves;  to  be  known  and  called  the  Cottage  Franklin." 

6.  For  a  Design  for  a  Cook  Stove;  Samuel  D.  Vose,  Albany,  New  York,  September  14. 

Claim^"—**!  do  not  claim  any  detailed  part  of  the  mouldings  or  configuration.  What  I 
claim  as  my  invention  is,  the  general  combination  of  the  several  mouldings  and  ornaments, 
as  arranged  together,  the  whole  forming  an  ornamental  air-tight  cook  stove,  as  herein  set 
forth  and  described." 

7.  For  a  Design  for  a  Cook  Stove;  N.  S.  Vedder,  Troy,  New  York,  September  14. 

Claim. — **What  I  claim  as  new  is,  the  ornamental  design  and  configuration  of  cook 
stove,  the  same  as  herein  described  and  represented  in  the  annexed  drawing." 

8.  For  a  Design  for  a  Parlor  Stove;  James  J.  DuUey,  Assignor  to  Johnson,  Cox,  and 

Fuller,  Troy,  New  York,  September  14. 

Claim. — ^What  I  claim  as  new  is,  the  ornamental  design  and  configuration  of  stove 
platea,  the  same  as  herein  described  and  represented  in  the  annexed  drawing*" 
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9.  For  a  Design  for  a  Camera  Stand;  W.  A.  Allen,  City  of  New  York,  September  21. 
Claim. — "What  I  claim  is,  the  design  and  configuration  of  the  seTeral  ornaments, 

forming  in  combination  an  ornamental  stand  for  cameras  and  other  purposes,  as  described 
and  set  forth." 

10.  For  a  Design  for  a  Wire  Fence;  Francis  Kilbum,  Lancaster,  Pennsylrania,  Septan* 

berSl. 

Claim. — "What  I  claim  as  my  invention  is,  the  design  of  a  wire  fence,  ornamented  ai 
herein  described  and  shown  in  the  accompanying  drawings." 

1 1.  For  a  Design  for  a  Cooking  Stove;  Orin  W.  Andrews,  Proridence,  Rhode  Island, 

Assignor  to  Isaac  Backus,  Canterbury,  and  John  Pitt  Barstow,  Norwich,  Connecticut, 
September  21. 

Claim, — "What  I  claim  is,  the  design  and  configuration  as  herein  shown  of  the  stove 
as  a  whole,  and  of  the  front,  back,  and  side  plates  severally." 


OCTOBER. 

1.  For  an  Improvement  in  Grain  Separaters;  Jacob  Bcrgcy,  Wadsworth,  Ohio,  Octo- 

ber 5. 

"The  nature  of  my  invention  and  improvement  consists  in  the  manner  of  sustaining 
the  inclined  revolving  perforated  cylinder,  by  anti-friction  wheels,  upon  whose  peripheries 
the  cylinder  turns,  it  being  prevented  from  descending  below  its  required  level  by  circular 
or  ring  projections,  or  ilanches,  secured  to  the  exterior  of  the  cylinder,  and  turning  against 
the  sides  of  the  wheels,  which  themselves  turn  on  short  studs  or  axles  inserted  into  the 
frame  of  the  machine." 

Claim. — "Now,  I  am  aware  that  revolving  screens, separately  considered, are  not  new; 
also,  that  the  conveyer,  or  endless  apron,  has  been  employed,  in  combination  with  a 
threshing  cylinder,  vibrating  shoe  and  fan,  and  tnlrefore,  of  themselves,  I  do  not  claim: 
)»ut  what  I  do  claim  as  new  is,  the  use  of  a  hollow  revolving  cylinder,  so  constructed  and 
so  moved,  as  herein  fully  set  forth,  for  the  purpose  of  a  straw  carrier,  by  which  the  advan- 
tages above  enumerated  and  explained  are  obtained." 

2.  For  an  Improved  Mee;  William  Butler,  Little  Falls,  New  York,  October  5. 

C/atin>— "What  I  claim  as  my  invention  is,  the  arrangement  of  the  sliding  bar  with 
the  screw  attached  thereto,  with  reference  to  the  fast  jaw,  a,  and  the  moving  jaw,  ^,  when 
said  sliding  bar  is  provided  with  a  series  of  holes,  or  their  equivalents,  and  said  jaw,  b,  is 
provided  with  a  pin,  or  its  equivalents,  whereby  b  can  be  set  at  varying  distances  with 
respect  to  a,  and  that  distance  afterwards  regulated  by  the  screw." 

3.  For  an  Improvement  in  Hand  Printing  Presses;  Charles  Foster,  Cincinnati,  Ohio, 

October  6. 

Claim. — ^''Having  described  my  improvements  in  printing  presses,  what  I  claim  as  new 
are,  1st,  The  arrangement,  substantially  as  described,  in  a  hand  power  press,  of  guide  bars 
resting  upon  adjusting  points,  or  hinged  at  their  rear  ends,  and  guided  at  their  front  ends 
to  a  vertical  vibration,  concentric  with  said  points  or  hinges,  so  that  the  entire  bed,  guide 
bars  and  their  appendages,  shall  move  bodily  upward  upon  giving  the  impression,  and 
return  by  their  own  weight  to  the  state  of  rest,  whether  operated  by  a  shaft  extending 
l)elow  the  bed,  and  working  a  toggle  joint  beneath  the  bed  or  bars,  as  described,  or  in  any 
equivalent  way.  « 

**'2d,  I  claim,  in  connexion  with  the  before  described  arrangement,  the  ascending  giads 
at  the  fore  end  of  the  guide  bars,  for  the  purpose  of  limiting  the  range  of  the  toggle  at  the 
period  of  giving  the  impression." 

4.  For  an /mprot^men/  in  Seed  Planters;  D.  Haldeman,  Moi^antown,  Yirgtaia,  Octo- 

*ber  6. 


"The  nature  of  my  invention  consists,  1st,  in  having  the  wheel  or  roller  enoomi 
by  one  or  more  tyres,  which  may  be  adjusted  to  the  wheel  or  ro'ler  at  pleasure,  thus  is- 
creasing  or  diminishing  the  diameter  of  the  wheel,  and  allowing  the  seed  to  be  jMiinti^  the 
required  distance  apart,  as  will  be  hereafter  shown." 

Claim. — "Having  thus  described  the  nature  and  operation  of  mj  iirPCDtioii,  trlwK  I 
daim  as  new  is,  the  employment  or  use  of  the  adjustable  tyre  or  tyres,  tof  the  paiposs  sf 
Tarying  the  diameter  of  the  wheel,  to  allow  the  seed  to  be  deposited  the  raqvirad  ~ 
apart" 
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6.  For  an  Improvement  in  Rotary  Stove  Gratea;  Alexander  Harrison,  Philadelphia^ 
Pennsylvania,  October  5. 

Claim, — "What  I  claim  as  my  invention  is,  1st,  The  combination  of  the  rotary  move 
ment  of  the  bottom  grate  with  the  vertical  annular  grating,  or  its  equivalent,  surrounding 
the  same,  for  the  purposes  substantially  as  herein  set  forth. 

*'2d,  I  claim  the  rotary  movement  of  the  bottom  grate  with  tlie  controlling  tilting  move- 
ment of  the  same,  substantially  as  herein  described. 

**3d,  I  claim  the  combination  and  arrangement  of  the  several  parts,  whereby  the  afore- 
said rotary  and  tilting  movements  of  the  bottom  grate  are  effected,  substantially  as  herein 
described." 

6.  For  an  Improvement  in  Seed  Planters;  Robert  M.  Jackson,  Penningtonville,  Penn- 

sylvania, October  5. 

*'The  nature  of  my  invention  consists  in  applying  a  sieve  to  the  machine,  which  will 
deposit  the  fine  earth  upon  the  grain,  and  throw  the  coarser  parts  to  each  side,  and  a 
marking  rod,  by  which  corn  may  be  planted,  to  be  in  rows  across  as  well  as  lengthwise.^* 

Claim, — ^What  I  claim  as  my  invention  is,  the  com  planter  sieve  and  its  appcndagef, 
for  the  purpose  of  sifting  and  depositing  the  fine  earth  upon  the  grain,  and  throwing  off 
stones  and  such  matter  as  would  obstruct  the  young  sprout  in  coming  through  the  ground, 
substantially  as  described  and  illustrated  herein." 

7.  For  an  Improved  Spark  Arrester ,-  Volney  P.  and  B.  Kimball,  Watertown,  New  York, 

October  5. 

C/o/ot^— **Having  described  the  nature  of  our  invention  and  the  manner  in  which  it 
is  operated,  what  we  claim  as  new  is,  the  revolving  screen,  in  combination  with  the  cham- 
ber, the  lower  part  of  said  chamber  communicating  with  the  smoke  pipe  at  a  point  below 
tlie  tops  of  the  exhaust  tulies,  by  which  arrangement  a  downward  draft  is  created  within 
the  chamber,  and  the  cinders  drawn  from  the  screen  as  it  revolves,  thus  preventing  the 
dogging  of  the  screen,  as  set  forth.*' 

8.  For  an  Improvement  in  Bee  Hives f  Lorenxo  L.  Langstroth,  Philadelphia,  Pennsylva* 

nia,  October  5. 

Claim. — ''What  I  claim  as  my  invention  is,  Ist,  The  use  of  a  shallow  chamber,  sulv 
stantially  as  described,  in  combination,  with  a  perforated  cover,  for  enlarging  or  diminish- 
ing at  will  the  size  and  number  of  the  spare  honey  receptacles. 

'*2d.  The  use  of  the  movable  frames,  or  their  equivalents,  substantially  as  described; 
also,  their  use  in  combination  with  the  shallow  chamber,  with  or  without  my  arrangement 
for  spare  honey  receptacles. 

**3d,  A  divider,  substantially  as  described,  in  combination  with  a  movable  cover,  allow- 
ing the  divider  to  be  inserted  from  above  between  the  ranges  of  the  comb. 

^4th,  The  use  of  the  double  glass  sides  in  a  single  frame,  substantially  as  and  for  the 
purposes  set  forth. 

**5tb.  The  construction  of  the  trap  for  excluding  moths  and  catching  worms,  so  arranged 
ae  to  increase  or  diminish,  at  will,  the  size  of  the  entrance  for  bees,  substantially  in  the 
manner  and  for  the  purposes  set  forth." 

9.  For  an  Improvement  in  Upright  Piano  Fortes;  R.  E.  Letton,  Qnincy,  Illinois,  Oc- 

tober 5. 

Claim, — ''What  I  claim  as  my  invention  is,  Ist^  extending  the  upper  part  of  the  me- 
tallic plate  or  cap,  at  the  part  where  the  shorter  of  the  strings  are  placed  over  the  sound- 
ing board,  and  supporting  it  by  blocks  or  supports,  which  pass  through  the  sounding  board 
to  the  firame  timbers,  substantially  as  set  forth,  whereby  the  higher  end  of  the  bridge,  or 
that  part  on  which  the  strings  of  the  higher  notes  rest,  is  allowed  to  be  brought  nearer  to 
the  centre  of  the  sounding  board,  to  get  a  better  vibration. 

*'2d.  The  combination,  in  the  manner  substantially  as  described,  of  the  cushioned  block 
and  the  adjustable  button  on  the  upright  wire  attached  to  the  key,  for  the  purpose  of  pre* 
▼anting  the  entire  descent  of  the  hammer,  after  striking,  until  the  key  is  left  free." 

10.  For  an  Improvement  in  Machines  for  Wringing  Clothes;  Joseph  P.  Martin,  Phila- 

delphia, Pennsylvania,  October  5. 

Claims  "Having  fully  deeeribed  my  invention,  what  I  claim  as  new  &b,  keeping  the 
enda  of  the  elothea  sack  distended,*  during  the  progreas  of  wringing,  to  equalize  the  twist^ 
iBf  of  the  same  at  all  parts,  by  means  of  the  ^(i^l^  spring  leaves  and  elastic  winc^^i  auh- 
fliiiitblly  as  described/* 
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11.  For  an  Improved  Apparatus  for  Puddling  Iron,  ifCg  James  M'Cartj,  Reading, 
Pennsylvania,  October  5. 

Claim, — ^'Having  de«cribed  my  aatomatic  puddling  apparatus,  what  I  claim  as  new  in, 
Ist,  the  combination  of  an  automatic  rable,  with  a  revolving  or  moTing  hasm,  arranged 
and  oiwrated  substantially  as  herein  set  forth,  or  with  a  stationary  basin,  or  bottom,  wbcrr- 
by  much  manual  labor  is  dispensed  with,  for  stirring  the  iron  in  the  process  of  paddling. 

"2d,  The  arrangement  of  the  hollow  shaft,  cooler,  and  moving  basin,  in  such  manner 
that  a  stream  of  water  can  be  kept  circulating  round  the  bottom  and  sides  of  the  latter,  to 
prevent  it  from  being  overheated,  substantially  as  herein  described. 

*'3d.  The  combination  of  the  crank  and  swinging  guides,  or  their  equivalents,  whidi 
enables  the  operator  to  make  the  rable  stir  over  different  parts  of  the  bottom,  and  at  difierent 
angles  to  the  side  of  the  furnace,  and  also  to  remove  it  out  of  the  way  when  necessary.** 

12.  For  an  Improvement  in  Piano  Fortes,-  James  and  John  McDonald,  City  of  Nev 

York,  October  5. 

Claim. — "What  we  claim  as  our  invention  is,  Ist,  the  combination  of  the  wind  chest 
and  flute,  or  other  similar  wind  pipes,  with  the  horizontal  piano  forte  action,  in  the  man- 
ner substantially  as  set  forth,  to  wit:  the  pipes  being  placed  horizontally  at  the  bottom  of 
the  case  below  the  piano  forte  action,  and  the  wind  chest  placed  below  the  front  ends  d 
the  piano  forte  keys,  in  such  a  manner  as  to  allow  the  valves  to  be  operated  directly  by  the 
said  keys. 

"2d,  The  manner  of  opening  the  valves  of  the  flute,  or  wind  pipes,  to  play  an  octave 
lower  than  the  piano,  either  at  the  same  that  they  are  being  played  at  the  same  pitch  v 
the  piano,  or  not,  by  means  of  the  series  of  levers  arranged  and  operated  upon  by  thebiocb 
upon  the  vertical  pins,  under  the  piano  key." 

13.  For  an  Improvement  in  Printing  Pretses;    John  G.  Nicolay,  Pittsfield,  lUinols 

October  5. 

Claim* — "Having  fully  described  my  rotary  cone  printing  press,  what  I  claim  as  new 
is,  not  the  use  of  conical  impressing  cylinders,  but  the  pecuUar  arrangement  and  combh 
nation  of  conical  impressing  cylinders,  one  or  more  in  number,  each  provided  with  a  irt 
of  conical  distributing  inking  rollers  adapted  thereto,  and  with  a  rotary  wheel  or  disk,  sob* 
stantially  as  described. 

*'I  also  claim,  in  combination  with  the  conical  impressing  cylinders,  the  position  tad 
arrangement  of  the  clamp  consisting  of  the  metal  plate,  spring,  and  arm  or  lever,  whic^ 
retains  the  paper  at  the  required  angle  to  receive  the  impression,  and  release  the  suoe 
when  the  impression  is  taken,  substantially  as  set  forth." 

11.  For  an  Improvement  in  Expanding  Window  Sashes ;    Mighill  Nutting,  Portliod 
Maine,  October  5;  ante-dated  June  16,  1S52. 

Claim, — "I  am  aware  that  window  sashes,  wide  enough  to  fill  the  window  frames  fiir 
which  they  were  designed,  and  which,  therefore,  could  not  be  put  in  or  taken  aut,  withoot 
removing  the  stop  strips,  have  had  grooves  made  in  their  edges,  to  receive  spring  paekin; 
to  make  their  joints  tight. 

"I  am  also  aware  that  grooves  have  been  made  in  window  frames,  and  fitted  with  tprin$ 
packing,  to  press  against  the  edges  of  the  sash,  to  make  the  joints  tight. 

'*[  am  also  aware  that  expanding  window  frames  have  been  made,  and  the  saahes  fitted 
to  them,  in  such  manner,  that  the  ordinary  stop  strip  is  not  required,  and  that  these  fianef 
expand  to  allow  the  sash  to  be  taken  out,  and  contract  to  hold  the  sash  in  place  after  it 
is  reinstated. 

**I  am  also  aware  that  this  mode  of  allowing  the  sash  to  be  put  in  and  taken  out  is  ob- 
jectionable, because  of  its  cost  and  its  inappUcability  to  windows  of  the  cununon  eonstnc- 
tion  now  in  houses,  which  could  not  be  modified  so  as  to  embrace  it»  without  gresi 
inconvenience,  damage  to  the  plaster  of  the  walls,  dec 

"To  none  oif  the  foregoing  contrivances  do  I  lay  any  claim;  neither  would  I  patent  or 
use  them,  if  I  were  the  first  who  invented  them,  because  of  the  superior  eimplictty,  cheap- 
noss,  and  utility  of  the  window  described,  in  which  I  claim  as  my  invention  the  sasb,csB- 
structed  in  two  pieces,  so  that  both,  when  brought  together,  ahall  be  nairower  than  the 
.  distance  between  the  bottoms  of  the  grooves  in  the  jambs  of  the  frame  in  whieh  tht  saA 
is  designed  to  be  placed,  by  at  least  the  thickness  of  one  of  the  stop  strips  of  the  fitfw* 
and  connecting  these  two  pieces  of  the  sash  in  such  manner  that  one  will  sfids  Mstsr 
into  the  other,  so  tVial  vYve  «»h\v  chu  >»&  totkVi^cted  or  expanded,  as  nay  ^  rsfaond,  It 
make  it  fit  diileveai  window  ft^moa,  aivi  \a  «i^a^  SawM  \a  "^  ^nxvai^  wiAk  of  Cht  mm 
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frmme,  and  also  to  admit  of  its  being  put  into  and  taken  oat  of  the  frame,  without  remo- 
▼ing  the  stop  strips  therefrom;  the  two  parts  of  tlie  sash  thus  moving  towards  and  from 
each  other,  having  springs,  or  the  equivalent  thereof,  adapted  to  them,  so  as  to  give  them 
a  constant  tendency  to  diverge  from  each  other,  that  the  sash  may  at  all  times  expand 
promptly,  and  fill  the  frame,  to  hold  itself  firmly  in  place,  substantially  as  herein  described/' 

15.  For  an  Improvement  in  Milling  Machines:  William  H.  Robertson,  Hartford,  Con- 
necticut, October  5. 

Claim* — **What  I  claim  as  my  invention  is,  the  construction  and  combination  of  the 
Tertically  moving  cutter  stock,  or  poppet  head,  with  the  driving  pulleys,  dec,  mounted  on 
a  swinging  frame,  hung  with  a  pivot  hinge  at  the  bottom,  the  connexion  between  the  two 
being  eliected  by  radins  rods,  in  the  manner  and  for  the  purpose  substantially  as  herein 
set  forth  and  described.*' 

16.  For  nn  Improvement  in  Method  of  Priming  Fire  Arm»;  Christian  Sharps,  Hartford, 

Connecticut,  October  5;  patented  in  England,  April  22,  1852. 

Claims — ^**What  I  claim  as  my  invention  is,  the  priming  of  fire  arms,  by  throwing  a 
pellet  of  percussion  or  priming  material  over  the  nipple,  at  the  time  the  cock  is  descend- 
ing thereon,  so  that  the  priming  stiall  be  struck  do>Yn  in  its  flight  between  the  cock  and 
the  nipple,  and  exploded." 

17.  For  an  Improvement  in  Window  Frames;    Henry  Clay  Smith,  Portland,  Maine, 

October  5. 

Claim* — ^''What  I  claim  as  my  improvement  is,  the  pulley  style,  constructed  of  the 
pieces  as  set  forth,  in  combination  with  the  springs,  by  which  means  I  am  enabled  to  make 
use  of  solid  or  immovable  bead  strips  and  bands,  and  to  remove  the  sash  at  pleasure  from 
the  frame,  in  the  manner  substantially  as  described." 

Id.  For  an  Improvement  in  Time  Pieces;  Silas  B.  Terry,  Plymouth,  Connecticut,  Oc- 
tober 5. 

Claim. — ^''What  I  claim  as  my  invention  is,  1st,  hanging  the  balance  of  a  clock  or  time 
piece  on  a  spring'or  strip  of  metal,  which  is  fixed,  or  prevented  from  turning,  at  both  of  its 
ends,  but  capable  of  twisting  between  the  ends,  substantially  as  and  for  the  purpose  herein 
described. 

''Sd,  Making  one  part  of  the  fork  or  crutch  wire  flat  and  thin,  substantially  as  shown  at 
kf  or  otherwise  constructing  it,  to  allow  it  to  bend  or  move  in  a  similar  manner,  and  con- 
necting the  said  fork  or  crutch  wire  with  the  balance,  in  any  manner,  as  shown  at  t,  which 
causes  it  to  give  its  impulse  in  the  same  direction  as  the  motion  of  the  balance,  the  said 
bending  or  motion  of  the  fork  or  crutch,  being  for  the  purpose  of  allowing  it  to  transmit 
the  impulse  in  the  above  direction." 

19.  For  an  Improvement  in  Churns;  Lucian  A.  Brown  and  Hubbard  Bigelow,  As- 
signors to  Henry  K.  W.  Welch,  Hartford,  Connecticut,  October  5. 

'*The  nature  of  our  invention  consists  in  the  construction  of  the  chum,  in  such  a  man- 
ner as  to  increase  the  agitation  of  the  cream  to  be  converted  into  butter,  and  the  adaptation 
of  the  churn  for  '^working"  the  butter  after  being  made,  or  in  other  words,  extracting 
the  butter-milk  and  watery  parts  extant  in  batter,  thereby  rendering  it  more  compact  and 
'firm,*  and  less  liable  to  become  'rancid.'  " 

Claim. — ^*'Having  thus  described  our  apparatus  and  its  operation,  what  we  claim  as  our 
improvement  and  invention  is,  the  combination  of  the  tub,  including  the  appendages  de- 
•cribed,  with  the  frame  and  stands,  or  any  other  convenient  frame  work  adapted  to  the 
use  of  the  tub,  in  a  vertical  and  horizontal  position,  but  in  manner  and  for  the  purposes 
substantially  as  herein  set  forth  and  described." 
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IrtfinUesinud  Taking-up  Motion  for  Power  Looms.* 

Under  ai  recently  specified  patent  for  the  improved  "manufacture  of 
textile  fabrics,"  Mr.  Harrison,  the  well  known  machine  maker  of  Black* 
*  FsfNa  the  London  PracticAl  Mrchanic^t  J^vml^  1^3  ^  V%V^« 
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burn,  has  described  a  new  "taking-up  motion,"  which  has  often  occur 
red  to  ourselves  as  a  most  desirable  plan  for  the  purpose.  Instead  of 
the  commoR  ratchet  wheel  and  catches,  a  small  drum  or  pulley,  having 
its  periphery  roughened  by  diamond  lines,  is  used,  this  drum  being  actu- 
ated by  a  duplex  lever  and  friction  block,  on  the  principle  of  the  friction 
windlass  movements  for  ships.  Our 
figure  represents  the  apparatus  in  side 
/y'^^C^^^^^^^^^Sir      **  elevation,     a  is  the  friction  pulley,  to 

/C        W*^  ^N^F   h  be  driven  by  the  vibration  of  the  roll, 

y-STT^^-yJA  >X\\  My~>--  1*^      ^' '"  ^"J  convenient  way.  This  rod  is 
jointed  at  c,  to  a  short  double  lever 
i\_/V*>'^C^^.^i  W     working  on  a  centre  at  D,  in  (he  end 

Xt^,'  \(  ^~~Y^  9)  I      of  3  longer  lever,  e,  which  oscillates 

^^S^^  \^^j/  '  t      freely  on  the  stud-centre  of  the  pulley, 

^-•^        --^  -         A.  'Ihe  opposite  end  of  the  lever,  c,n, 

has  Jointed  to  it  a  segmental  block,  f, 
faced  with  leather, to  work  against  the  pulley's  roughened  surface.  Ate 
is  a  fixed  centre,  to  which  Is  hinged  a  detent  lever,  having  a  joint  fric* 
tion  block  like  that  just  described. 

As  the  rod,  a,  rises,  it  is  easy  to  see  that  the  species  of  knee-joint  ac< 
tion  of  the  lever,  c,  d,  will  cause  its  friction  block  to  press  firmly  on  the 
pulley,  which  is  thus  carried  round  as  far  as  the  traverse  of  the  rod,  b, 
permits.  During  this  aclion,  the  detent  lever,  g,  being  set  at  an  angle 
with  a  radial  line  from  g  to  the  pulley  centre — the  reverse  of  that  of  the 
lever,  c,  D — will  allow  its  block  to  slip  like  the  back  action  of  an  ordi- 
nary ratchet  detent.  As  the  rod,  b,  descends  for  a  second  stroke,  its  lever 
block  slips  back,  whilst  that  of  the  detent,  c,  holds.  By  the  adoption  of 
this  movement,  the  increments  of  movement  of  the  pulley,  a,  are  not  go- 
verned by  any  deSnite  measure,  as  in  the  ratchet  teeth  of  the  common 
wheel;  and  therefore,  whatever  minute  changes  are  made  in  the  traverse 
of  the  rod,  b,  such  change  will  be  accurately  conveyed  to  the  pulley,  a. 
Mr.  Macdowall,  of  Johnstone,  has  proposed  a  contrivance  of  a  simitar 
nature  for  obtaining  a  silent  and  minutely  adjustable  feed  for  the  timber 
carriage  of  saw  mills.     In  this,  as  well  as  our  own  adaptation  of  tt  to 

Eower  looms,  the  pulley  is  made  perfectly  smooth,  the  friction  blocks 
Bving  smooth  segmental  metal  sur&ces;  for  it  appears  to  us  that  the 
elastic  cushion  must,  to  a  certain  extent,  defeat  the  great  point  of  the 
invention — the  direct  conveyance  of  the  minute  changes  in  the  vibnitoiy 
movement  of  the  driver. 

Mr.  Harrison  effects  the  required  variation  in  the  driver  by  the  increase 
of  the  diameter  of  the  cloth  beam,  in  a  manner  very  similar  to  that  adopt- 
ed by  Mr.  Milligan.  He  has  also  so  modified  the  common  ratchet  move- 
ment, that  it  is  capable  of  effecting  very  minute  increments  of  take-up. 
He  does  this  somewhat  on  the  principle  of  the  "stepped"  spur  wheel,  by 
using,  say  7  catches  hung  on  one  centre,  and  placed  parallel  to  each  other, 
and  increasing  in  length  from  1  to  7  by  regular  gradationa,  the  distance 
from  the  end  of  the  first  to  the  end  of  the  seventh  being  equal  to  dw 
pitch  of  the  ratchet  wheel,  which  they  actuate.  By  this  means  the  ntdiel 
wheel  may  be  moved  to  so  slight  an  extent  as  ooe-seventh  t^a  tooth,  a* 
each  tooth  ia  acted  oaV;  «w^\ik&<\&a^Q)LVi&m.«icceaion.   PiecMy 
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die  same  effect  is  produced  by  using  a  '^stepped''  ratchet  wheel,  that  is, 
a  wheel  with  several  sets  of  teeth  arranged  obliquely,  or  in  steps  across 
its  periphery,  as  in  the  wheel  and  pinion  arrangements  of  screw  steamers, 
one  broad  catch  only  being  capable  of  working  the  whole  series. 


lEnts  on  the  Principles  which  should  regulate  the  Forms  0/ Boats  and  Ships; 
derived  from  original  Experiments.  By  Mr.  William  Bland,  of  Sit' 
tingboumey  Kent.\ 

Continued  from  page  277. 

Chapter  XIII. 

Having  completed  some  of  the  most  necessary  experiments  relative  to 
ships,  as  a  supply  of  materials  for  the  foundation  of  the  superstructure,  a 
brief  recapitulation  of  the  conclusions,  before  entering  upon  the  construc- 
tion of  a  boat  or  ship  upon  the  principles  proved  essential  to  be  observed, 
will,  it  is  considered,  simplify  proceedings,  and  therefore  be  next  entered 
upon. 

Cfthe  Resistance  of  Water  against  the  Head  of  a  Vessel. — ^With  a  square 
and  perpendicular  bow,  the  resistance  is  directly  as  the  surface. 

(y*  Weight — its  Effects  when  placed  in  a  body  floating  on  Water. — The 
resistance  of  water  against  any  increase  of  weight  is  directly  as  the  weight. 

Of  Lateral  Resistance. — The  centre  of  lateral  resistance  is  exactly  at  the 
mid-length  point  of  the  keel  of  a  ship  when  floating  level,  and  at  rest; 
but  not  otherwise:  for  when  in  motion,  the  head  or  bow  meeting  with 
greater  resistance  from  the  water  than  any  other  parts,  the  centre  of  lateral 
resistance  will  be  moved  proportionately  forward. 

StabiUty. — This  acts  when  the  width  is  increased  one-half,  or  nearly 
the  cubic  ratio;  but  not  afterwards,  being  as  2,  7,  14,  22.  And  when 
the  length  is  added  to,  the  law  of  stability,  if  the  dimensions  be  doubled, 
operates  in  the  proportion  of  1 : 3;  then,  the  same  quantity  of  length  being 
continually  annexed,  it  takes  the  arithmetic  ratio.  Agam,  the  height  or 
thickness  of  a  body  being  alone  varied,  the  law  of  stability  operates  most 
when  the  depth,  measured  from  the  line  of  flotation  on  the  parallel-sided 
body,  equals  one-flflh  of  the  width,  the  centre  of  its  gravity  being  on  a 
level  with  the  surface  of  the  water. 

The  Form  of  the  Bows. — The  conclusions  are,  that  the  sharper  the  form 
of  the  bows,  the  less  is  the  resistance  from  water;  and  if  gentle  horizontal 
curves  be  substituted  for  horizontal  straight  lines  on  the  sides  of  the  bows, 
the  speed  will  be  improved. 

The  BeveUvng'Up  of  the  Bows. — The  effects  of  the  bevellmg-up  of  the 
bows  are  in  favor  of  speed  by  diminishing  resistance. 

The  Bevelling'up  of  the  Stem. — The  tapering  of  the  sides  throughout 
the  greater  length  of  the  body  of  a  ship  is  detnmental  to  speed;  but  if  it 
be  commenced  at  the  midship  section,  and  the  reduction  moderate  and 
a  curve,  the  advantage  will  be  great.  The  same  benefit  results  when  the 
bottom  is  gently  curved  up  from  the  midship  to  the  bows;  and,  indeed^ 
the  efiect  exceeds  that  towards  the  stem. 

*  From  Um  London  CiTil  Engineer  and  Architect's  Journal,  October,  1851. 
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Of  the  Length  of  Ships^  all  having  the  same  Bows  and  Beam^  and  equd 
in  Weight. — The  result  obtained  is,  if  equal  increment  of  length  be  tested, 
equal  advantages  will  be  obtained  on  the  side  of  the  equal  increments. 

The  Form  of  the  Midship  Section. — As  regards  speed,  the  semi-circular 
form  possesses  the  most,  and  the  triangular  one  the  least.  Again,  the 
flat  bottom  floats  the  shallowest,  and  the  triangle  the  deepest,  being  double 
that  of  the  former  when  of  equal  weight. 

Lee-  Way. — This  property  in  a  ship  depends  directly  upon  its  perpen- 
dicular depth  and  length  at  which  it  is  immersed  whilst  floating  upon  the 
water. 

Of  Floating  Bodies  Varied  in  their  Dimensions. — It  appears  that  the  shal- 
lower the  same  weight  can  be  supported  upon  water,  the  less  the  resist- 
ance as  regards  speed;  consequently,  extended  surface  of  bearing  to  a 
certain  degree  is  advantageous  towards  facilitating  progress,  and  which 
a  moderate  curve  always  imparts.  But  where  an  extension  of  surface- 
bearing  can  be  obtained  without  loss  of  speed,  stability  becomes  directly 
increased,  which  is  a  gain  in  power  to  vessels  impelled  forward  by  the 
wind,  as  it  admits  of  a  proportionate  increase  in  the  breadth  of  sail, 
therefore  of  speed. 

Whilst  carrying  out  these  particular  experiments,  it  appeared,  if  the 
angles  exposed  in  any  way  to  the  water  were  rounded  off,  greater  speed 
ensued;  but  it  was  generally  at  the  expense  of  stability,  and  decidedly 
so  if  the  pro-sections  be  low,  because  the  greater  is  the  length  of  lever 
from  the  centre  of  motion. 

Curves  were  found  to  favor  speed  in  comparison  %vith  straight  lines; 
consequently,  the  latter  are  to  be  avoided  as  much  as  possible  wherever 
speed  is  the  object,  and  the  oar  and  steam  are  to  be  the  moving  powers. 

With  respect  to  the  general  form  of  ships,  experiment  decides  most 
positively  that  the  bird  or  duck  species  affords  the  true  models  for  com- 
parison and  study,  since  the  forms  of  fish  are  so  exceedingly  various. 

Chapter  XIV. 

Much  has  been  said  upon  the  comparative  speed  of  several  models, 
likewise  of  their  stability.  Now,  as  stability  forms  the  basis  of  the  power 
by  which  the  wind,  acting  upon  sails,  impels  forward  the  body  of  a  ves- 
sel, it  will  be  right  to  take  into  consideration  and  calculation  these 
respective  qualifications,  as  possessed  by  some  few  of  the  models  which 
have  been  tested.  Before  doing  so,  however,  since  it  is  evident  that 
those  models  which  equalled  or  surpassed  their  competitors  in  speed,  and 
at  the  same  time  had  greater  stability,  will  always,  under  the  same  weight, 
run  away  from  vessels  of  less  stability;  and  if  admitted,  it  will  be  neces- 
sary only  to  investigate  the  more  extreme  cases  of  both  speed  and  stability, 
with  the  exception  of  one  or  two  instances,  when  the  merits  of  all  the 
rest  follow  as  a  matter  of  course. 

From  what  has  been  already  ascertained,  it  appears  that  when  two 
models  of  equal  weight- and  similar  outline,  but  one  longer  than  theoAer, 
the  former  invariably  had  the  advantage  in  speed;  consequently,  in  At 
following  investigations,  the  calculations  had  best  be  confined  to  moddi 
of  the  same  length,  but  varying  in  their  dimensions  of  breadth;  their 
weights  when  tested  a^nst  each  other  being  always  made  equal. 
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Since  the  models  of  28  inches  in  length  are  the  largest  which  have  been 
employed,  and  from  their  rariety  of  form,  though  only  few  in  number, 
they  may  in  fairness  be  selected  for  the  requisite  calculations. 

xVrf^.— *Let  the  model  I,  in  experiment  72,  be  selected,  which  is  of 
the  bird  or  wild  fowl  shape,  4  inches  wide  and  28  inches  long.  This, 
when  tested  with  the  model  0,  in  experiment  79,  also  of  the  bird  form, 
whose  breadth  is  5J  inches,  length  28  inches,  and  the  weight  2  lb.  5oz., 
gave  the  following  result:  the  model  I,  beat  in  speed  the  model  0,  by 
12  oz.  extra  weight.  The  stability  of  I,  equalled  2^  oz.,  and  that  of  O, 
8  oz. 

Now  the  12  oz.  extra  weight  may  be  called  one-third  of  the  whole 
weight  moved,  being  2  lb.  5  oz.  The  stability  of  O,  which  represents 
the  power  of  carrying  sail,  is  superior  to  that  of  I,  in  the  proportion  of 
32 :  10,  or  3 : 1;  therefore  say  two,  which  is  74  ounces  over  and  above 
the  model  I.  This  sum  is  to  be  set  against  the  one-third  of  the  extra 
weight  of  12  oz.,  or  speed  of  I,  and  gives  the  balance  of  speed,  the  sails 
of  each  being  proportional  to  their  respective  stabilities,  greatly  on  the 
side  of  0,  and  equal  in  ounces  to  74 — 12,  or  62  ounces. 

The  draft  in  the  water  of  these  models,  each  laden  with  the  extra  12 
oz.,  making  49  oz.,  was  in  the  model  I,  l^inch  deep;  and  in  0,  f-inch; 
thus  proving  the  boat  with  greater  breadth  of  beam  would,  under  canvas, 
be  decidedly  the  best  boat  of  the  two. 

Second. — The  next  models  for  comparison  are  0  and  P,  in  experiment 
80.  These  were  both  5|  inches  wide,  28  inches  long,  and  each  of  the 
weight  of  3  lb.  4  oz.  In  this  instance,  0  proved  superior  in  speed  to  P 
by  2  lb.  5  oz.  extra  weight.  The  stability  of  0  now  equalled  8^  oz., 
and  that  of  P  12  oz.  The  extra  weight  of  37  oz.  equalled,  say  two-thirds 
of  the  weight  moved. 

The  stability  of  P  is  not  quite  one-half  more  than  that  of  0,  but  let  it 
be  so,  which  sum,  if  denoted  by  ounces,  will  equal  26  oz.,  and  this  set 
against  the  37  oz.,  the  extra  speed  of  weight  of  O,  will  give  the  superior 
speed.  When  both  are  placed  under  sails  proportionate  to  their  respec- 
tive stabilities  to  the  model  0,  and  in  ounces  equal  to  37 — 26 all  oz., 
meanmg  when  P  and  0  are  moving  under  sail  with  their  speeds  equal, 
O  will  carry  at  the  same  time  11  ounces  more  than  P. 

The  draft  in  the  water  of  these  two  models,  when  of  equal  weight,  and 
each  having  the  extra  37  oz.,  or  total  of  74  oz.,  was  in  O  1  j^g-inch,  and 
in  P  J-inch. 

Jltird. — The  model  P  a^ain  made  use  of  to  test  the  model  Q,  in  ex- 
periment 81.  The  dimensions,  &c.,  of  P  are,  width  5|  inches,  length  £8 
inches,  weight  made  equal  to  3  lb.  4  oz.  The  dimensions  of  Q  are,  width 
8  inches,  length  28  inches,  weight  3  lb.  4  oz.  The  result,  as  stated  in 
experiment  82,  was  20  ounces,  which  P  carried  extra  to  cause  its  speed 
to  be  equal  with  the  model  Q.  The  stability  of  P  equalled  12  oz.,  and 
that  of  Q  21  oz.  The  extra  weight  of  20  oz.  is  two-nflhs  of  52  oz.,  the 
weight  of  the  model.  The  stability  of  Q  is  just  one  and  three-quarters 
of  P,  or  above  that  of  P  by  three-fourths  of  52,  which  when  reduced  to 
ounces,  will  be  39,  and  set  against  the  two-fifths  of  the  extra  weight  or 
220  oz.,  will  give  the  balance  of  speed  on  the  side  of  Q,  equal  to  19  oz. 
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These  two  models,  P  and  Q,  sank  in  the  water  when  each  was  loaded 
with  the  additional  weight  of  20  oz.,  or  total  72  oz., — viz:  P  }*inch, 
and  Q  1  inch. 

The  conclusion  arrived  at  is,  the  superior  stability  of  Q  enables  it  to 
have  the  advantage  in  speed  over  P,  each  carrying  sail  proportionate  to 
their  stabilities. 

Fourth, — From  the  marked  speed  of  G  over  P,  it  will  be  right  to  com- 
pare its  qualities  with  those  exhibited  in  Q.  It  has  been  already  shown 
that  the  speed  of  0  beat  the  speed  of  P  by  37  oz.;  and  P  beat  Q  by  20 
oz.;  therefore,  it  will  require  the  sum  of  the  two,  or  37+20«"67oz. 
extra  weight  placed  in  0  to  retard  its  speed  till  it  equals  that  of  Q.  The 
weight  of  each,  as  before  given,  equalled  52  oz.;  therefore,  the  ex- 
tra weight  of  57  oz.  exceeds  it  by  5  oz.  The  stability  of  0  equalled  8J 
ounces,  and  that  of  Q  21  oz.,  without  the  57  oz.  extra.  From  the  above 
it  appears  that  0  has  the  advantage  in  speed  equal  to  more  than  the 
weight  moved;  and  Q  has  the  excess  of  stability  above  O  equal  to  one 
and  a-half  its  stability;  which  being  reckoned  in  ounces  equals  52+52 
— 3  oz.,  the  deficiency=75  oz.;  but  the  extra  weight  of  57  ounces  when 
taken  from  101  oz.,  leaves  18  oz.  in  favor  of  Q,  the  model  with  the 
greatest  breadth  of  beam. 

The  depth  or  draft  in  the  water  of  the  models  when  imder  the  double 
extra  weight  of  37+20,  or  57  oz.,  making  the  total  weight  of  each  109  oz., 
was  in  model  O,  If-inch,  and  in  Q,  1^-inch.  The  model  Q,  from  its 
great  breadth  of  beam,  would  beat  the  model  0,  provided,  as  before 
mentioned  in  the  preceding  cases,  the  surface  of  the  canvas  be  propor- 
tionate to  their  stabilities. 

Fifth, — In  experiment  82,  the  model  Q  was  tested  against  R.  The 
dimensions  of  Q  are  8  inches  in  width,  28  inches  lon^,  and  the  weight 
51b.  I  oz.;  and  those  of  R,  11  inches  wide,  28  inches  long,  and  weight, 
51b.  1  oz.,  also.  Likewise,  it  is'there  shown  the  model  Q  beat  in  speed 
the  model  R,  by  4  oz.  extra  weight.  The  stability  of  Q  equalled  24  oz., 
and  that  of  R  29  oz. 

The  extra  weight  of  4  oz.  is  one-twentieth  of  81  oz.,  and  the  stability 
of  R  exceeded  that  of  Q  by  5  oz.,  which  is  rather  more  than  one-fifth  of 
24;  and,  estimated  in  ounces,  will,  in  81  oz.,  the  weight  moved,  equal 
16  oz.;  and,  minus  the  4  oz.  extra  weight,  the  measure  of  the  superior 
speed  of  Q,  leave  12  oz.  as  the  advantage,  ultimately,  of  R  over  Q.  Ad- 
mitting the  above  to  be  correct,  then  R,  under  sail,  and  of  equal  weight 
with  Q,  will  beat  that,  or  any  other  of  the  same  length,  btit  having  the 
beam  of  less  dimensions.  The  two  models,  Q  and  R,  sank  in  the  water 
f-inch  when  of  the  same  weight  and  with  the  addition  oi  the4  oz.  extia, 
or  total  85  oz. 

Sixth, — In  experiment  83,  the  model  Q  was  tested  against  T,  the  di- 
mensions of  these  two  boats  being  the  same  in  width,  length,  and  weight 
The  result  of  their  speeds  is  also  denoted — that  T  beat  Q  by  32  ozTxhe 
stability  of  T  equalled  16  oz.,  and  that  of  Q  23  oz. 

Therefore,  Q  has  more  stability  than  T,  by  nearly  one-half,  being  7  oz., 
which,  if  put  in  ounces,  equals  30^  oz.  But  the  extra  speed  of  T  was 
32  oz.;  and,  taking  30^  oz.,  or  32—30^,  leaves  the  sum  of  1}-  oix.  cm  Ae 
side  of  T^  which  would  in  consequence,  under  equal  weight  and  saib 
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proportionate  to  their  stabilities,  beat  Q  by  the  said  extra  weight  of  1^  oz. 
The  models  Q  and  T  sank  into  the  water  when  of  the  same  weight,  thus: 
Q  sank  jg-inch,  and  T  sank  ly^^-inch. 

The  inference  which  may  be  drawn  from  these  calculations  is,  that  Q, 
if  lengthened,  would  beat  R;  and  R,  if  made  longer  than  Q,  would  again 
beat  Q.  Moreover,  if  a  model,  say  S,  be  made  of  the  same  proportional 
length  and  breadth  of  R,  before  lengthened,  meaning  the  breadth  at  the 
midship  to  be  two-fifths  of  the  length,  but  the  length  of  S  to  equal  the 
length  of  R,  increased,  the  breadth  of  S  will  then  exceed  the  breadth  of 
R,  whose  length  alone  had  been  added  to^  and  therefore  would  be  beaten 
byS. 

Chapter  XV. 

It  has  been  seen  in  the  investigations  of  the  preceding  chapter,  that 
when  any  two  of  these  models  were  of  equal  weight  and  equal  length, 
tha  one  with  the  greatest  breadth  of  beam  beat  the  other.  In  the  expe- 
riments on  stability  numbered  8,  and  scale  C,  it  is  shown  when  the  thick- 
ness or  depth  of  flotation  is  varied,  the  breadth  and  length  being  preserved 
constant,  the  greatest  stability  exists  at  one-fifth  of  the  beam. 

Now,  it  has  been  before  mentioned  in  the  last  chapter  relative  to  the 
depths  of  the  lines  of  flotation,  that  in  some  instances,  as  in  experiment 
80,  in  I,  it  exceeded  tlie  one-fifth;  and  in  others,  as  in  experiments  81, 
82,  it  was  less.  Upon  testing  a  few  of  the  models  between  one-fifth  and 
one-fourth  for  the  line  of  flotation,  the  following  proved  to  be  the  case. 

Now,  with  the  models  I  and  0,  each  having  their  lines  of  flotation  sit- 
uated between  the  one-fifth  and  one-fourth,  which  in  the  model  I  equals 
•|-inch,  and  in  0  equals  l|-inch,  at  this  depth,  the  weight  of  I  was  re- 
quired to  be  increased  until  it  altogether  equalled  39^  oz.;  and  model  0 
equalled  78  oz. 

In  the  experiment  No.  80,  the  models  I  and  0,  being  then  of  equal 
weight,  the  speed  of  I  beat  the  speed  of  0  by  21  oz.  Under  the  present 
circumstances,  0  exceeds  the  weight  of  I  by  39  oz.;  therefore  I  has  the 
advantage  over  0  of  21  oz.  and  39  oz.,  or  together  60  oz.  With  respect 
to  the  stability  possessed  bv  these  two  models,  I  and  0,  it  was  found  upon 
trial  that  I  in  stability  equalled  2^  oz.;  and  0  equalled  8^  oz.,  showing 
O  to  have  6  oz.,  or  two  stabilities  above  I,  which  in  weight  equals  78  oz.; 
but  take  away  the  60  oz.,  and  there  remains  18  oz.  in  favor  of  the  model 
O,  when  under  sail. 

Likewise,  in  the  same  chapter,  it  is  stated  of  the  models  O  and  Q, 
that  when  of  equal  weight,  0  beat  Q  by  64  oz.  extra  weight.  Upon 
causing  the  model  0  to  sink  in  the  water  until  its  load  line  was  between 
one-fifth  and  one-fourth,  it  required  an  increase  of  its  weight,  as  before 
given,  up  to  78  oz.;  and  Q  to  equal  152  oz.  The  stability  which  each 
now  possessed,  was  in  0  8^  oz.,  and  Q  32  oz. — that  is  to  say,  the  model 
Q  possesses  (let  it  be  granted)  two  and  a-half  stabilities  above  the  model 
O,  or  in  ounces  784-78+39flBl95.  However,  from  this  sum  must  be 
taken  the  extra  weight  of  Q  above  0,  which  is  74  oz.,  together  with  the 
64  oz.  the  extra  weight  in  speed,  and  equalling  138  oz.;  or  195 — 138 
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smbl  oz.,  which  number  of  ounces  is  on  the  side  of  Q,  when  under  sail 
proportionate  to  its  stability. 

Again,  with  regard  to  the  models  Q  and  R,  that  when  of  equal  weight 
Q  beat  R  in  speed  by  4  oz.  extra  weight.  It  has  been  mentioned  before 
of  the  model  Q,  when  the  line  of  flotation  was  made  one-fifth  and  one- 
fourth  of  the  beam,  that  it  required  the  whole  weight  to  be  152  oz.  The 
model  R  to  be  similarly  circumstanced,  required  its  whole  weight  to 
amount  to  292  oz.;  and  the  stabilities  of  these  two  models  was  in  Q, 
equal  to  32  oz.;  and  in  R  42  oz.;  therefore,  in  the  present  instance,  Kbas 
one-third  of  a  stability  above  Q,  which  in  ounces  equals  152-^3=50;  but 
from  this  sum  the  extra  weight  of  R  above  Q  must  be  deducted.  Now 
the  weight  of  R  equals  292  oz.,  and  that  of  Q  152;  then  292 — 152  equals 
140  oz.,  which,  with  the  4  oz.  representing  the  speed  of  Q  above  R, 
comes  to  144  oz.  The  superior  stability  of  R  has  been  shown  to  be  50  oz.; 
therefore,  144 — 50a=94  oz.,  by  which  Q  beat  R  in  speed. 

From  the  above  result  it  is  clear  that  for  the  model  R  to  beat  in  speed 
the  model  Q,  it  will  be  necessary  to  place  the  line  of  flotation  considera- 
ably  lower  than  one-fifth,  so  as  to  materially  lighten  the  whole  weight  of 
R.  But  upon  taking  out  96  oz.  from  R,  thus  leaving  196  out  of  292  oz.,  the 
stability  of  Q,  as  before,  equals  32  oz.;  and  that  of  R  equals  34  oz.;  and 
R  sank  in  the  water  with  the  reduced  weight  down  to  IJJ-inch,  andQ 
also  to  1}  3-inch.  The  difference  in  the  present  stabilities  is  2  oz.  for  R, 
which  in  ounces=l  52—32  «4§  for  each  ounce;  and,  therefore,  the  2oz. 
of  greater  stability  =  9  oz.;  and  being  taken  from  196,  or  196 — 9—187, 
and  187 — 152=a35  oz.  of  speed  against  R. 

Again,  after  lightening  the  model  R  until  it  equalled  in  its  whole  weight 
152  oz.,  the  same  as  the  model  Q,  the  stability  of  R  was  now  tried,  and 
found  to  equal  32  oz.,  equalling  that  of  Q;  and  R  sank  only  to  If-incfa. 

It  has  been  previously  mentioned  Q  beat  R  in  speed  when  they  were 
of  the  same  weight,  by  4  oz.;  consequently,  their  stabilities  being  now 
the  same,  Q  will,  under  sail,  again  beat  R.  Before,  however,  the  result 
was  quite  contrary,  as  R  by  its  superior  stability  beat  Q.  This  being  the 
case,  it  then  appears  for  R  a^in  to  beat  Q,  more  weight  must  be  removed 
out  of  R;  that  is  to  say,  untd  it  is  of  the  same  precise  weight  as  it  was, 
as  in  experiment  83,  namely,  81  oz.  instead  of  152  oz. 

When  the  models  Q  and  T  were  made  to  sink  down  into  the  water  to 
the  depth  of  between  one-fourth  and  one-fiflh  of  their  midship  breadth, 
the  weight  was  required  to  be  increased  till  it  amounted  in  the  total  of 
the  model  Q,  as  before  given,  toes  152  oz.;  and  that  of  T  to=140  oz. 

In  consequence  of  the  above  additional  weight,  the  stability  of  T 
equalled  18  oz.;  and  that  of  Q  32  oz. 

It  appears,  then,  from  these  stabilities,  that  the  model  Q  has  the  advan- 
tage over  T  to  the  amount  of  three-fourths  of  a  stability,  and  wbicb,  if 
put  into  ounces,  equals  105,  the  stability  and  weight  of  T.  Q  exceeds  T 
m  weight  by  152 — 140aBl2  oz.;  but  the  extra  speed  of  T  overQ=32  oz., 
which  sum  must  be  deducted  also;  then  Q  beats  T  in  speed,  when  both 
are  under  sail,  by  the  number  of  105 — 12 — 32aB61  oz. 
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Model. 

Sh.p.. 

Brim. 

Weight. 

Re.ult. 

n( 

Bin]. 
Bird. 

6i 

OUHCIl. 

37 
3!- 

i    0  beaten  by  31  ouDCM. 

i; 

Bird. 
Oblans- 

3 

63 
63 

\    P  beaten  by  37  ounces. 

£1 

Ubiong. 
Oblong. 

H 

63 
63 

1    Q  beaten  by  SO  omicei. 

V, 

Obloog. 

er 

63 
62 

1    Q  beuten  by  64  ounce*. 

il 

Oblong. 
Bird. 

ij 

81 
81 

\    R  beaten  by    4  ouneea. 

¥1 

Obl««. 
Binl. 

8 

70 
70 

I    Q  beaten  by  33  ounce). 

I  is  the  swiftest,  0  the  second,  T  the  third — all  of  the  bird  shape. 

n. — Ti>t.K  of  tht  differtnet  of  Speed  betmten  the  six  ModeU  uihen  conaidtred  under 

Sail  proportional  to  their  Slabiliiia,  and  carrying  a  light  Load. 


Model. 

Sbitpe. 

Be>L«.. 

Weight. 

Depth. 

SlabiUly. 

Rctutt. 

I, 

Bird. 
Bird. 

4 
6j 

37 
37 

0   IS-IB 
0   11-16 

'  n' 

8 

I    Ibeftlcnby63onnce>, 

O 
P 

Bird. 
Oblong. 

Si 

fia 

53 

0   15-16 

0    e-8 

8i 
13 

I    P  beaten  by  11  ouncM. 

5t 

Ohtong. 

H 

63 
63 

0     5-8 

13 

31 

]    P  beaten  by  ISouncei 

^i 

Bird. 
Oblong. 

H 

8 

63 
53 

0  15-16 
0    5-8 

,;' 

I    0  beaten  by  8  ounces 

Oblong. 
Bird. 

8 
11 

81 

0      7-8 
0  13-16 

24 
29 

\    Qbea(cnbyl2ounce>. 

Q 

Oblong. 

8 

70 

0   13-16 

23 

\    QbcatcnbylioancM 

T 

Bird. 

8 

70 

0     7^ 

16 

The  model  R  is  the  swiftest  under  sail  with  the  lia;ht  load,  T  the  second, 
and  Q  the  third — Q  being  of  oblong  form,  R  and  T  of  the  bird  shape. 
III. — Ta>Li  of  the  difference  of  Speed  between  the  ModeU  when  tuppoaed  to  be  under 

Sail  proportionate  to  their  Stabilities,  and  so  Loaded  as  to  dram  bttteeert  one-fvurli 

aad  one-fifth  of  their  Beams  deep  in  the  Water. 


Model. 

Shape. 

Beam. 

Weight. 

Depth. 

Stability. 

Reault. 

M 

Bird. 

BiBl. 

CJ 

oo»c... 

78 

0  7-s" 

1  3.8 

ocsc... 

8* 

I  beaten  hj  IB  ODQcn 

^( 

Bird. 
Oblong. 

a 

78 
163 

I     3^ 
1    13-16 

32 

0  beaten  by  57  ouncM 

a 

Oblong. 
Bird. 

11 

152 
29S 

1  13-16 

2  1-3 

33 
42 

I    R  beaten  by  94  ounce*. 

Q 

Oblong. 

11 

152 
19S 

1   13-18 
I     54 

32 
34 

J    Rbeal«Dby35ouDce* 

¥ 

Oblong. 
Binl. 

163 
140 

I   13-18 
1   13-16 

32 
18 

J   TbealenbyOlouncea 

o 
p 

Bird. 
Oblong. 

% 

78 

S4 

1     3-8 
1    a-8 

,5' 

(   Pbea.e«bT   6  ouncej^ 

316 
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The  model  Q  is  the  swiftest  under  sail,  when  full  loaded,  and  T  the 
second — the  oblong,  in  this  instance,  being  the  best. 

IV. — Tablk  showing  the  proportion  of  the  Beam  the  depth  of  flotation  ought  to  he  for 
the  greater  Speedy  with  bottoms  quite  flatt  and  impelled  forward  by  the  Wind  on 
Sails  proportioned  to  their  Stability, 


Proportion      Proportion 

Model. 

Shape. 

Beam. 

Weight 

Depth. 

Stability. 

of  depth  to  of  breadth  to 

the  beam. 

the  length.  1 

INCHES. 

OUNCES. 

12(CH£8. 

OUNCES. 

0 

Bird. 

5i 

50 

0     7-8 

84 

One-aeventb 

5 

Q 

Oblong. 

8 

152 

1   13-16 

32 

One-foorth. 

»J 

R 

Bird. 

11 

81 

0  13-16 

29 

One-foDrt'h. 

24 

T 

Bird. 

8 

70 

0     7-8 

16 

One-ninth. 

3i 

I 

Bird. 

4 

20 

0     9-16 

2i 

One-seventh 

7 

Upon  a  review  of  these  tables,  it  will  be  seen  that  a  maximum  of  weight 
and  speed  is  incident  to  some  form  of  the  models,  and  not  to  others.  This 
circumstance  is  most  apparent  in  the  long  bird  or  fish  shapes,  since  their 
stabilities  cease  to  increase  with  additional  weight,  after  it  amounts  to  a 
certain  quantity;  that  quantity,  therefore,  may  be  denominated  the  limit 
or  maximum.  But  with  the  oblong  model  Q,  and  the  duck  shape  model 
R,  any  increase  of  their  weight  is  attended  with  an  increase  of  their  sta- 
bility also.  However,  it  is  seen  of  the  model  Q,  that  with  the  increased 
stability,  consequent  on  the  additional  weight,  the  speed  is  not  so  retarded 
by  it  as  the  model  11,  and  the  other  models;  therefore,  advantage  can  be 
taken  of  this  peculiarity  for  all  ships  intended  for  burthen. 

(To  be  Continued.) 


Casting  in  BroTtze.* 


On  Saturday  last  we  spent  some  hours  at  the  foundry  of  Mr.  Robin- 
son, in  Pimlico,  for  the»purpose  of  being  witnesses  to  the  new  process 
of  casting  in  bronze,  by  which  works  of  great  size  and  importance  are 
moulded  entire,  instead  of  piecemeal  as  of  old.  Every  multiplication  of 
the  acts  by  which  a  work  of  Art  is  to  be  transferred  from  its  original  Art- 
language  into  another  increases,  it  will  be  obvious,  the  risk  of  some  sa- 
crifice of  the  siuthor's  intentions  or  proportions;  so  that  Mr.  Robinson's 
new  method,  by  which  a  single  act  of  translation  is  made  to  suffice,  is  at 
once  a  simplification  and  a  most  valuable  improvement.  Our  readers 
may  remember  that  the  first  experiment  on  a  large  scale  was  made  with 
Mr.  Behnes's  Peel  statue  for  the  town  of  Leeds, — and  the  success  was 
such  as  to  establish  the  process  for  future  great  works.  In  the  present 
case,  the  subject  was  the  fine  statue,  upwards  often  feet  in  height,  which 
Mr.  Baily  has  modelled  for  Sir  Robert's  native  town,  Burv,  in  Lancashire. 
Of  old,  the  casting  of  large  pieces,  even  when  such  works  were  divided, 
took  place  in  pits  dug  to  contain  the  mould, — and  the  legs  and  tmnk 
would  have  received  the  burning  stream  which  was  to  harden  to  immorta- 
lity within  them  in  upright  posture.  On  the  present  occusion,  a  huge 
iron  case,  strongly  bound  and  riveted,  had  been  built  on  the  suiftce  of 

*  YioTa  \]bA  liondATL  Ktibmneum,  Jnljy  1868. 
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the  floor,  of  ditnensions  to  receive  the  full-length  figure  in  a  horizontal 
position.  Close  at  hand  glowed  and  roared  the  huge  furnace  in  which  the 
fusion  of  metals  was,  under  the  compelling  power  of  a  heat  intensified 
into  almost  invisibility,  for  hours  going  on.  When  this  process  of  fusion 
was  accomplished,  the  mixed  metal,  to  the  weight  of  more  than  two  tons, 
was  received  into  an  iron  cauldron,  and  swung  by  machinery  to  the  case 
which  enshrined  the  mould.  In  the  black  sand  that  formed  the  roof  of  this 
case  and  of  the  mould  there  was  one  great  vortex  for  the  reception  of  the 
flaming  material, — and  from  this,  channels  running  in  all  directions  to 
convey  it  horizontally  to  every  part  of  the  figure  at  once.  Here,  the  liquid 
flame  was  skimmed;  and  after  a  few  minutes  of  breathless  pause,  under 
the  influence  of  strong  excitement  to  ourselves,  and  of  deep  anxiety  no 
doubt  to  those  more  immediately  concerned — the  final  signal  was  given. 
The  cauldron  was  turned  over  at  the  mouth  of  the  vortex  by  the  machine- 
ry from  which  it  swung — and  in  thirty  seconds  by  a  stop-watch,  the  Bury 
*Peel'  was  cast!  The  thinof  was  like  the  creation  of  an  enchantment.  The 
workmen  at  once  proceeded  to  the  task  of  knocking  away  and  uncovering; 
— and  the  result  is,  a  cast  of  surpassing  beauty — almost  perfect  from  the 
mould  itself — and  scarcely  needing  the  chaser's  hand. 


The  Screw  and  Paddles  Combined,*    By  J.  BoimNE,  C.  E.f 

I  am  not  aware  that  there  are  any  vessels  in  actual  existence  which 
are  propelled  by  the  conjoint  action  of  paddles  and  a  screw,  but  some 
years  ago  I  proposed  the  establishment  of  vessels  of  this  kind,  under  cir- 
cumstances which  it  will  require  a  slight  digression  to  recite. 

The  Peninsular  Steam  Packet  Company,  of  which  the  Peninsular  and 
Oriental  Steam  Packet  Company  is  a  subsequent  extension,  was  esta- 
blished by  my  father,  the  late  Captain  Bourne,  who  advanced  more  than 
half  the  capital  necessary  for  the  establishment  of  the  company  himself, 
"while  the  residue  was  chiefly  contributed  by  his  brothers  and  other  mem- 
bers of  his  family.  The  Tagus^  Braganza,  and  other  original  vessels  of 
the  company  were  constructed  under  my  direction,  and  they  were  generally 
considered  to  the  best  ressels  of  their  time;  but  for  many  years  I  have 
ceased  to  have  any  further  connexion  with  the  company  than  is  implied 
in  an  interest  in  its  success,  and  a  desire  to  see  it  prosper.  For  some 
years  past,  however,  its  original  reputation  has  been  on  the  decline;  the 
original  vessels  had  become  old  and  slow,  and  some  of  them  had  been 
lost,  while  the  new  vessels  which  had  been  added  to  the  company's 
fleet,  instead  of  being  better  than  the  old,  were  in  most  cases  worse,  so 
that  the  prestige  with  which  the  company  started  was  no  longer  main- 
tained. 

The  result  of  this  state  of  things  was,  that  various  proposals  for  esta- 
blishing a  rival  company  were  entertained;  and  it  became  obvious  to  me 
that,  if  a  rival  company  were  established,  one  of  two  consequences  would 
ensue-neither  the  new  company  would  get  the  mails  to  carry,  or  if  the 
old  company  succeeded  in  retaining  thjsm,  it  would  only  be  after  such  a 

*  From  Treatiie  on  the  Screw  Propetler,  by  J.  Bourne. 

t  From  the  LonJon  Artismi,  Auguit,  1852.  >  •  • 
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keen  competition,  and  on  such  stringent  conditions,  that  the  service 
\vould  hardly  repay  any  contractor.  Lnder  these  circumstances,  I  com- 
municated with  my  father,  who  was  then  still  livmg,  and  with  some  of 
the  other  directors  of  the  company,  pointing  out  the  course  which  it  ap- 
peared to  me  ought  to  be  pursued  under  the  circumstances  related;  and 
my  recommendations  were  to  the  following  effect. 

It  was  quite  clear  that  the  very  general  dissatisfaction  which  bad  been 
expressed  at  the  want  of  power  and  speed  in  the  company's  vessels  was 
not  unfounded.     Here  was  a  line,  confiessedly  the  most  important  of  all 
our  lines  of  postal  communication,  on  which  the  vessels  built  ten  or  twelve 
years  before  were  still  the  best,  the  more  recent  vessels  being,  for  the 
most  part,  exceedingly  slow  and  inefficient,  when  compared  with  other 
successful  vessels  of  recent  construction.     It  was  quite  indispensable, 
therefore,  in  order  to  meet  the  Just  expectations  of  the  public,  that  ves- 
sels capable  of  maintaining  a  higher  rate  of  speed  should  be  introduced; 
and  as  the  introduction  of  such  vessels  by  some  party  or  other  was  inevita- 
ble, it  would  not  be  advisable  to  postpone  the  improvement  until  the 
attempts  of  rival  parties  had  been  so  far  organized,  that  competition 
could  no  longer  be  averted  by  any  expedient  of  amelioration.     All  this 
was  very  clear;  but  the  question  at  once  arose,  what  was  to  be  done  with 
the  existing  vessels?  Attempts  had  been  made  to  accelerate  some  of  them 
by  the  application  of  feathering  wheels,  but  with  very  inadequate  results; 
and  all  attempts  at  petty  improvements  appeared  to  me  not  only  fu- 
tile, but  injudicious,  as  such  attempts  involved  a  considerable  expense, 
and  practically  left   the   vessels  still  unequal   to   the    exigencies  of 
their  vocation.    Now,  seeing  that  it  would  be  impossible  to  sell  the  ex- 
isting vessels  without  immense  sacrifice,  and  that  it  would  be  equally 
impossible  to  retain  them,  unless  a  radical  change  in  their  efficiency  could 
be  efiected;  and  seeing,  too,  that  the  usual  means  of  acceleration  had 
been  tried,  at  a  heavy  expense,  but  without  any  material  benefit,  it  occur- 
red to  me  that,  upon  the  whole,  the  most  judicious  course  would  be  to 
introduce  into  each  vessel  a  separate  engine,  which  would  drive  a  screw, 
working  in  the  stem  of  the  vessel,  in  aid  of  the  paddles;  and  by  this  ar- 
rangement it  was  obvious  that  any  increase  of  power  and  speed  might  be 
given  to  the  existing  vessels  that  the  exigencies  of  the  case  required.    I 
recommended,  therefore,  that  one  of  the  smaller  vessels  of  the  company, 
the  Madrid^  for  example,  should  have  a  screw  fitted  at  the  stem,  to  aid 
the  operation  of  the  engines;  and  I  found  that  a  pair  of  screw  engines, 
of  the  same  power  as  the  existing  paddle  engines,  of  140  horse  power, 
could  be  supplied  for  about  J£800;  the  screw  engines  being  lisfat  and 
cheap,  as  they  would  be  without  air  pumps  and  condensers,  and  would 
be  connected  immediately  with  the  screw  shafl.     If  the  result  answered 
the  expectations  formed  of  it,  a  similar  arrangement  could,  it  was  ob- 
vious, be  introduced  into  the  larger  vessels  without  any  verr  great  ex- 
pense, and  those  vessels  would  thus  be  enabled  to  maintain  a  rate  of 
speed  exceeding  anything  then  existing  in  ocean  steam  navigation,  and 
the  dilemma  in  which  the  company  stood  of  having  to  discard  their  present 
Tessels,  or  lose  the  mail  contract,  would  be  dissolved. 

This  suggestion  has  met  with  the  same  reception  and  the  same  fite  as 
that  which  I  had  previousX^  xnad^  (or  the  better  ventilation  of  the  Tetsek 
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At  first  it  was  looked  upon  in  the  light  of  a  great  deliverance;  but  it  has 
since  been  sufTered  to  languish  and  die  out,  my  father's  advanced  age, 
and  subsequent  illness  and  death,  having  prevented  him  from  taking  those 
active  steps  for  its  furtherance  which  otherwise  he  would  have  felt  called 
on  to  pursue.  The  mechanical  part  of  the  question  was  referred  to  Mr. 
Penn  for  his  opinion,  whose  views  completely  coincided  with  my  own, 
the  only  difference  being,  that  he  stated  them  with  greater  clearness  and 
force  than  I  should  have  been  able  to  do.  Other  leading  engineers  to 
whom  the  proposed  arrangement  has  since  been  mentioned  concur  in  the 
conclusions  at  which  I  had  arrived.  As  every  one  of  ordinary  engineering 
attainments  will  be  able  to  form  a  judgment  for  himself  upon  this  subject, 
I  shall  here  recount  the  nature  of  the  intended  arrangements,  and  the  ex- 
tent of  the  benefit  which,  according  to  my  estimate,  would  have  been 
obtained. 

I  have  already  mentioned,  that  if  the  power  of  any  given  vessel  be 
doubled,  her  speed  will  be  increased  nearly  in  the  proportion  of  the  cube 
root  of  1  to  the  cube  root  of  2.  A  vessel,  therefore,  which  maintains  a 
speed  of  10  knots  with  any  given  power,  will  maintain  a  speed  of  about 
\2\  knots  with  twice  the  power;  and  I  proposed  that  the  power  of  all 
the  Company's  vessels  running  on  important  lines  should  be  doubled 
•wherever  the  usual  speed  did  not  exceed  10  knots  an  hour.  Now  this 
duplicature  of  the  power  I  proposed  to  accomplish  without  touching  the 
existing  engines  at  all,  and,  as  I  have  already  mentioned,  I  proposed  to 
apply  a  screw  in  the  stern  of  the  vessel,  which  was  to  be  driven  by  sepa- 
rate direct  acting  engines  of  its  own.  The  screw  engines  would  not  have 
had  either  air  pumps  or  condensers;  but  the  steam  from  the  boilers  was 
to  enter  the  screw  engines  first,  and  after  having  given  motion  to  them, 
would  have  passed  into  the  paddle  engines,  where  it  would  have  been 
condensed  in  the  usual  manner.  By  this  arrangement,  the  steam  would 
have  been  used  twice  over,  and  twice  the  amount  of  engine j)ower  would 
have  been  exerted  in  the  hour,  without  any  increase  in  the  consumption 
of  coal.  To  enable  these  arrangements  to  be  carried  into  effect,  it  would 
be  necessary  to  work  with  a  higher  pressure  of  steam  than  has  heretofore 
been  employed  in  these  vessels;  and  I  proposed  to  use  a  pressure  of  about 
25  lbs.  on  the  square  inch,  which  was  about  three  times  the  pressure  then 
employed.  To  enable  this  pressure  to  be  used  with  perfect  safety,  I  pro- 
posed that  the  boilers  should  be  circular — such  as  Mr.  Penn  has  since 
put  into  the  Hydra^  which  may  be  worked  up  to  30  or  40  lbs.  on  the 
square  inch,  if  required.  It  would,  of  course,  be  impossible  to  put  any 
such  pressure  as  I  proposed  to  use  upon  the  existing  paddle  engines,  as 
it  would  have  broken  them  down;  but  the  steam  was  to  act,  in  the  first 
instance,  upon  the  pistons  of  the  screw  engines,  after  having  given  motion 
to  which,  it  would  pass  into  the  paddle  engines,  and  be  there  condensed 
in  the  usual  manner.  There  is,  therefore,  only  the  same  quantity  of  steam 
to  be  generated  under  the  new  arrangement  as  under  the  old,  and  it  would 
be  generated,  of  course,  with  the  same  quantity  of  coal:  but  after  having 
been  employed  in  the  cylinders  of  the  screw  engines,  and  been  there  ex- 
panded down  to  that  point  of  elasticity  with  which  the  paddle  engines  at 
present  work,  it  was  to  be  conducted  into  the  paddle  engines,  and  to  work 
them  in  the  same  way  as  if  steam  of  that  elasticity  had  come  direct  from 
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the  boiler.  The  proposed  arrangement,  therefore,  is  analogous  to  that  of 
a  Woolf's  enp^ine;  but  as  the  engines  employed  to  drive  the  screw  would 
work  at  a  high  velocity,  they  would  be  smaller  than  the  high  pressure 
cylinders  of  a  VVoolPs  engine,  in  the  proportion  of  their  increased  speed. 

It  will  be  obvious,  from  the  exposition  I  have  given  in  the  foregoijig 
pages  of  the  mode  of  action  of  the  screw  in  the  water,  that  a  screw  acting 
in  aid  of  paddles  would  work  far  more  efficiently  than  if  it  were  employed 
alone  to  propel  a  vessel;  for,  as  the  vessel  is  at  all  times  moving  through 
the  water  from  the  action  of  the  paddles,  the  screw  will  always  have  a 
column  of  water  of  a  considerable  length  to  act  upon  at  each  revolution, 
and  the  slip  will  be  diminished  in  consequence.  And  as,  by  the  opera- 
tion of  the  paddles,  the  action  of  the  screw  is  amended,  so  will  the  action 
of  paddles  be  amended  by  the  action  of  the  screw.  For,  since  the  vessel 
will  pass  faster  the  water  when  an  auxiliary  screw  is  added,  the  paddies 
will  gear  into  a  greater  length  of  water  in  a  given  time,  which,  as  it  will 
possess  more  inertia  without  any  more  pressure  being  employed  to  move 
it,  will  be  operative,  to  a  corresponding  extent,  in  reducing  the  slip  of 
the  wheel.  In  fact,  both  propellers  will  act  constantly  under  the  same 
favorable  circumstances  as  if  the  vessel  were  always  sailing  with  a  fair 
wind;  for  the  screw  is  virtually  a  fair  wind  to  the  paddles,  and  the  paddles 
are  a  fair  wind  for  the  screw. 

It  will  be  further  obvious,  that  by  adding  to  a  paddle  vessel  screw  en- 
gines of  the  same  power  as  the  paddle  engines,  the  total  power  of  the 
vessel  will  be  somewhat  more  than  doubled;  for,  when  the  speed  is  in- 
creased from  10  to  12^  knots,  the  speed  of  the  paddle  engines  will  be  in- 
creased also,  so  that  they  will  give  out  a  fourth  more  power  than  before; 
and  the  increased  speed  of  vessel  due  to  this  small  increase  of  power  will, 
in  its  turn,  somewhat  increase  the  speed  and  power  of  the  screw  engines. 
But  this  increase  of  the  power  I  have  not  thought  it  necessary  to  reckon, 
seeing  that  it  would  only  be  obtained  with  an  increased  consumption  of 
fuel,  and  that  the  speed  of  the  vessel  will  not  increase  quite  so  rapidly 
as  the  cube  root  of  the  augmented  power.  Now,  if  the  speed  of  the  ves- 
sel be  increased  one- fourth,  and  the  consumption  of  fuel,  per  hour,  only 
remains  the  same,  it  is  clear  that  the  vessel  will  require  one-fourth  less 
fuel  for  the  accomplishment  of  a  given  voyage.  Instead,  therefore,  of 
the  vessels  employed  upon  the  Indian  line  having  to  carry  about  600  tons 
of  coal,  they  would  only  require  450  tons  for  the  performance  of  the  same 
voyage  under  the  proposed  arrangement,  and  the  weight  thus  saved  would 
fully  compensate  for  the  extra  weight  of  the  screw  engines  and  screw. 

From  these  considerations  it  appears,  beyond  doubt,  that,  by  the  pro- 
posed mode  of  acceleration,  about  one-fourth  more  speed  would  have 
been  obtained  with  a  smaller  consumption  of  fuel,  and  without  any  in- 
creased weight  in  the  vessel.  The  only  topic  remaining  for  consideration 
is,  whether  boilers  using  such  a  pressure  as  25  or  30  lbs.  would  be  quite 
safe  in  steam  vessels,  seeing  that  the  boilers  of  steam  vessels  sometimes 
get  incrusted  with  salt,  when,  possibly,  the  furnaces  may  get  red  hot 
Now,  it  is  quite  clear  that  any  boiler  which  is  suffered  to  get  red  hot| 
from  whatever  cause,  will  be  productive  of  danger;  but  such  an  occurrence 
is  a  very  rare  one;  and  I  consider  that  the  risk  of  salting  may  be  ob- 
viated by  an  expedienl  meuVvMi^d  \a  me  by  Mr.  Peno^  as  a  anggeitioB  of 
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Mr.  Spiller's,  and  which  appears  to  me  to  afibrd  a  perfect  security  against 
the  danger.  This  expedient  consists  in  the  application  of  a  feed  pump, 
-which  is  purposely  made  too  large  to  supply  the  quantity  of  water  requi- 
site for  the  generation  of  the  steam,  and  which  is  not  provided  with  any 
means  of  shutting  off  the  water,  or  allowing  the  surplus  to  escape.  It  will 
follow,  consequently,  that  a  good  deal  more  water  will  be  sent  into  the 
boiler  than  what  can  be  raised  into  steam,  and  the  surplus  must  be  blown 
out  by  the  engineer;  or  a  self-acting  float  may  be  applied  to  the  boiler,  to 
permit  its  escape  when  the  level  of  the  water  rises  above  a  given  point. 
With  this  simple  provision  it  will  be  impossible  that  the  flues  of  the  boiler 
can  ever  become  incrusted  to  an  inconvenient  extent,  whether  the  boiler 
is  leaky  or  not;  and  any  objection  based  upon  the  supposition  of  such  a 
possibility  must  of  course  disappear  when  the  possibility  itself  no  longer 
exists.  The  question,  however,  is  not  so  much  whether  boilers  with  a 
pressure  of  25  or  30  lbs.  may  be  made  as  safe  as  boilers  pf  a  much  lower 
pressure,  but  whether  they  may  be  made  as  safe  as  boilers  with  nearly 
the  same  internal  pressure,  but  which  are  by  no  means  adapted  to  sustain 
it.  In  modern  sea-going  steam  vessels,  20  lbs.  on  the  square  inch  is  a 
frequent  pressure;  and  in  a  few  instances  the  pressure  is  as  high  as  25  lbs. 
These  boilers,  nevertheless,  have  flat  sides,  and  depend  for  their  strength 
upon  stays,  which  ai\er  some  time  corrode,  and  may  even  be  eaten 
through,  leaving  the  boiler  in  a  very  unsafe  state.  The  pressure,  indeed, 
is  always  reduced  in  these  vessels,  as  the  boiler  gets  into  a  state  of  dila- 
pidation; but  such  an  adjustment  rests  the  responsibility  of  the  safety  of 
the  boiler  upon  the  engineer,  and  is  a  practice  likely  to  lead  to  accidents. 
Instead,  therefore,  of  loading  the  boiler  at  the  first  to  its  maximum  strength, 
and  gradually  reducing  the  pressure  as  it  gets  into  disrepair,  it  appears  to 
me  to  be  by  much  the  safest  course  to  make  the  boiler  of  such  a  construc- 
tion, at  the  outset,  as  to  enable  it,  without  the  aid  of  stays,  to  withstand 
a  very  much  higher  pressure  than  is  put  upon  it;  and  it  will  then  continue 
to  be  safe  even  when  old  and  worn.  This,  accordingly,  is  the  course 
which  I  proposed  to  pursue,  and  it  still  appears  to  me  to  be  the  most 
eligible  that  could  be  adopted. 

These  comments  have  extended  themselves  to  such  a  length,  that  the 
remarks  I  have  to  offer  respecting  the  comparative  advantages  which  ves- 
sels propelled  both  by  the  screw  and  by  paddles  would  offer  relatively 
"With  those  presented  by  vessels  propelled  by  either  screw  or  paddles  alone, 
must  be  despatched  very  summarily.  It  is  only  in  the  case  of  vessels 
intended  to  maintain  a  high  rate  of  speed,  upon  voyages  of  considerable 
length,  that  I  would  propose  to  employ  both  the  screw  and  paddles;  but 
in  those  cases  the  combination  has  very  obvious  advantages,  if  the  com- 
parison be  made  with  that  measure  of  efficiency  which  screw  and  paddle 
vessels  have  heretofore  respectively  attained.  Paddle  vessels,  when 
deeply,  are  unable  to  exert  their  power  with  good  effect;  whereas,  under 
those  circumstances,  the  screw  acts  in  its  best  manner.  On  the  other 
hand,  a  screw  vessel  set  to  encounter  a  head  wind  wastes  much  of  the 
engine  power  in  slip;  and  the  performance  would  be  improved,  under 
such  circumstances,  if  half  the  power  were  withdrawn  to  work  paddles, 
since  not  only  would  the  paddles  act  in  such  a  case  with  great  efficiency, 
but  the  advance  they  would  give  to  the  vessel  would  enable  the  screw  to 
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act  with  ereater  efficiency  also,  as  it  would  be  perpetually  coming  into  a 
fresh  body  of  water,  whereby  the  slip  would  be  reduced.  A  Tessel, 
therefore,  propelled  by  paddle  engines  of  500  horse  power,  and  by  screw 
engines  of  500  horse  power,  would  be  more  efficient,  when  deep,  than 
tlie  same  vessel  propelled  by  engines  of  1000  horse  power  driving  paddles; 
and  more  efficient,  when  set  to  encounter  head  winds,  than  the  same  ves- 
sel propelled  by  engines  of  1000  horse  power  driving  a  screw.  In  fact, 
by  the  proposed  combination,  a  higher  average  measure  of  efficiency  would 
be  attained,  and  in  so  far  as  the  screw  engines  would  be  lighter  and  more 
compact  than  paddle  engines  of  the  same  power,  a  further  benefit  to  that 
extent  would  be  obtained  also.  The  paddles,  moreover,  would  not  re- 
quire to  be  of  such  inconvenient  dimensions  as  if  the  whole  power  had  to 
be  transmitted  through  them,  and  yet  a  very  effective  hold  of  the  water 
would  be  obtained.  Should  either  the  paddles  or  the  screw  be  deranged 
by  any  accident  and  be  unable  to  work,  the  vessel  would  still  be  able  to 
proceed  by  the  remaining  instrument  of  propulsion,  at  a  diminished  rate  of 
speed.  Upon  the  whole,  therefore,  I  am  of  opinion  that  vessels  constructed 
on  this  plan  will  be  better  than  if  propelled  solely  by  paddles,  and  they  will 
be  better  also  than  vessels  propelled  solely  by  the  screw,  if  the  mode  of  ap- 
plying the  screw  be  the  same  as  that  which  has  been  heretofore  in  use;  but 
they  will  not  be  better  than  vessels  propelled  solely  by  the  screw,  if  the 
screw  be  applied  in  the  manner  I  have  recommended,  so  as  to  enable  screw 
vessels  to  proceed  in  an  efficient  manner  against  a  head  wind.  It  is  mainly, 
however,  as  a  means  of  accelerating  the  speed  of  existing  paddle  vessels 
that  the  plan  is  to  be  recommended,  and  I  do  not  know  of  any  mode  bv 
which  an  eifectual  measure  of  acceleration  can  be  ensured  with  so  small 
a  disturbance  of  the  existing  mechanism,  and  at  so  small  an  expense.  In 
reflecting  upon  the  various  means  of  accelerating  vessels,  when  I  first  en- 
tered upon  the  consideration  of  this  subject,  other  modes,  as  may  be  sup- 
posed, suggested  themselves  of  accomplishing  the  same  object.  One  of 
these  modes  was  the  use  of  feathering  wheels,  and  the  reduction  of  the 
diameter  of  the  wheels,  so  that  a  higher  velocity  of  the  engine  would  be 
obtained.  But  this  expedient,  it  was  obvious,  would  only  fall  into  the 
catep^ory  of  petty  ameliorations,  since  it  would  be  impossible  to  reduce 
the  diameter  of  the  wheel  very  much  in  vessels  of  a  varying  immersion 
without  introducing  other  evils;  and  it  did  not  appear  advisable,  more- 
over, to  increase  the  speed  of  the  engines  very  much  beyond  that  at  which 
they  then  worked,  as  many  of  the  arrangements  were  not  suited  to  a  high 
velocity.  Another  idea  was  to  interpose  gearing  between  the  engine  and 
paddles;  but  this  expedient  had  much  the  same  objections  as  the  precedine; 
and  if  either  of  these  plans  could  have  been  carried  into  effect,  it  would 
have  been  necessary  to  increase  the  area  of  the  floats  in  the  proportion  of 
the  increase  of  power,  else  the  slip  would  have  been  augmented.  In  both 
of  these  plans,  moreover,  the  consumption  of  fuel  would  have  risen  in 
the  same  proportion  in  which  the  power  was  increased;  whereas,  by  the 
application  oi  an  auxiliary  screw  in  the  manner  I  contemplated,  the  in- 
crease of  the  power  would  not  have  occasioned  any  increase  in  the  con- 
sumption of  fuel  per  mile,  but  would  have  been  less  than  before.  In  all 
cases,  therefore,  in  which  it  is  desirable  to  increase  largely  the  speed  of 
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a  paddle  vessel,  that  object  will,  in  my  judgment,  be  best  attained  by  the 
introduction  of  an  auxiliary  screw  worked  by  direct  acting  engines,  which 
receive  steam  of  a  considerable  pressure  from  boilers  of  appropriate  con- 
struction, and  transmit  the  steam  in  an  expanded  state  to  the  paddle  en- 
gines, to  be  there  condensed  in  the  usual  manner. 


Explosions  in  Coal  Minis. —  'Report  from  the  Select  Committee  of  the  House 
of  Commons,  appointed  to  inquire  into  the  Causes  of  the  frequency  of 
Explosions  in  Coal  Mines.     ( Ordered,  by  the  Hou^e  of  Commons,  to  be 
prinUd  June  22d,  I852.)*t 

The  Committee,  considering  the  pressing  emergency  of  the  matter  com- 
mitted to  their  charge,  how  deeply  the  interests  of  humanity  were  in- 
volved, (the  deaths  from  explosions  having  latterly  increased  to  the 
fearful  number  of  about  1000  per  annum,)  determined  only  to  examine 
witnesses  of  the  highest  and  most  experienced  character,  in  the  hope 
that  they  might  be  able  to  derive  sound  information,  on  which  to  recom- 
mend additional  means  for  the  prevention  of  such  wide-spread  calamities 
during  the  present  session.  The  Committee  are  therefore  of  opinion — 

That  any  system  of  ventilation  depending  on  complicate  machinery  is 
unadvisable,  since  under  any  disarrangement  or  fracture  of  its  parts,  the 
ventilation  is  stopped  or  becomes  less  efficient. 

That  the  two  systems  which  alone  can  be  considered  as  rival  powers, 
are  the  furnace  and  the  steam-jet. 

The  furnace  system,  under  favorable  circumstances — f.  «.,  of  area  of 
the  shafts  being  large  and  deep,  the  air-courses  sufficient,  the  goaves  (or 
old  workings)  well  insulated,  and  the  mine  not  very  fiery,  appears  to  be 
capable,  with  strict  attention,  of  producing  a  current  of  air  that  will  afford 
reasonable  security  from  explosion;  but  when  the  workings  are  fiery  and 
numerous,  as  well  as  remote,  and  the  intensity  of  the  furnace  or  furnaces 
requires  to  be  raised  in  order  to  increase,  on  any  particular  emergency, 
the  amount  of  ventilation,  then  the  furnace  not  only  refuses  to  answer  the 
spur  and  to  increase  ventilation,  but  from  a  natural  law,  (discovered  by  Mr. 
Gumey,  and  scientifically  and  practically  confirmed  before  the  Commit- 
tee,) there  arises  a  dangerous  stoppage  to  ventilation  going  on  throughout 
the  mine. 

The  quantity  of  heat  generated  by  the  furnace  is  directly  as  the  quan- 
tity of  fuel  that  can  be  consumed  in  a  given  time.  The  amount  of  rare- 
faction or  power  of  the  upcast  will  always  be  directly  as  the  temperature 
of  the  column  of  air  passing  up  in  a  given  time,  which  temperature  will 
vary  "in  proportion  to  the  quantity.  The  amount  of  heat  of  the  furnace  is 
a  constant  quantity,  which  will  be  spread  over  a  more  or  less  quantity  of 
air.  The  power  of  the  upcast  rising  in  an  arithmetical  ratio;  the  friction  or 
drag  of  a  current  of  air  through  the  workings  of  a  coal  mine,  offering  a 

*  We  havie  thought  it  necenary  at  present  to  give  only  the  leading  featuzes  of  this 
Report,  hot  shall  piobably  return  to  the  subject  when  the  Minutes  of  Evidence  given  be- 
Ibffe  the  Committee  are  made  public — ^En. 

t  From  the  London  Civil  Engineer  and  Ardutect's  Journal,  Joly,  1862. 
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resistance,  equal  to  the  squares  of  its  velocity.  Now  it  is  manifest  there 
will  soon  be  a  point  where  the  resistance  overtakes  the  power.  The  power 
being  as  an  arithmetical  ratio,  while  the  resistance  increases  in  a  geome- 
trical ratio,  the  "furnace  limit"  will  be  the  point  where  these  two  powers 
balance  each  other.  This  limit  commences  in  practice  much  earlier  than 
would  appear  on  calculation  from  these  data,  because  there  is  another 
element  to  be  taken  into  calculation  that  seems  never  to  have  been  no- 
ticed. This  element  is  the  resistance  offered  to  the  air  going  through  a 
mine  by  the  vena  conirada.  It  amounts  to  a  serious  quantity  in  the  work- 
ings of  an  ordinary  coal  mine.  This  amount  of  extra  resistance,  added  to 
the  friction  arising  from  the  rate  of  current,  adds  considerably  to  the  rate 
of  increase  of  the  drag.  This  important  fact  has  never  hitherto  been  no- 
ticed; nor  was  it  referred  to  by  any  of  the  witnesses  in  the  Committee  of 
1835,  or  that  of  the  Lords  in  1849. 

The  resistance  or  drag  of  a  current  of  air  passing  through  the  working 
of  a  coal  mine  is.  as  stated  above,  as  the  squares  of  its  velocity.  When 
this  resistance  is  so  great  that  the  proper  quantity  of  air  cannot  come 
through  the  galleries  of  a  mine  to  fill  the  exhaustion  produced  at  the  bot- 
tom of  the  upcast-shaft,  it  will  come  down  through  the  shaft  itself,  as  the 
easiest  channel.  It  will  come  down  on  one  side,  leaving  room  on  the 
other  for  the  hot  air  to  ascend,  the  stationary  particles  of  air  between  the 
two  moving  currents  forming  an  imaginary  aerial  plate.  The  plate  has 
been  called  the  "natural  brattice." 

The  amount  of  resistance  of  currents  of  air  coming  through  the  work- 
ings, increase  as  the  squares  of  their  velocity;  the  power  of  exhaustion  by 
the  upcast-shaft  is  directly  as  its  temperature.  If  the  quantity  of  air  pass- 
ing through  a  mine  be  reduced  by  increased  friction  or  obstruction,  that 
smaller  quantity  of  air  will  be  raised  to  a  higher  temperature  by  the  fur- 
nace in  the  up-shafl,  and  the  exhaustion  arising  from  its  increased  tem- 
perature will  produce  a  greater  amount  of  force.  The  water  gauge  is  a 
measure  of  this  force  of  exhaustion  or  power  of  the  furnace.  Under  the 
above  circumstances,  the  water  gauge  will  rise  and  indicate  a  greater 
pawery  while  the  amount  of  ventilation  is  reduced.  This  is  a  seeming  £»l- 
Jacy:  it  is  not  a  fallacy;  therefore,  is  called  the  "furnace  paradox." 

To  the  powers  of  the  steam  jet ^  on  the  other  hand,  there  appears  to  be 
no  practical  limit;  for  although  it  acts,  when  placed  (where  recommend- 
ed) at  the  bottom  of  the  upcast,  as  a  rarefier  to  the  extent  of  the  steam 
used,  and  fire  under  the  boiler,  its  principal  or  direct  efficiency  depends 
upon  its  power  of  propulsion.  The  heated  air  not  only  rises  from  rare- 
faction, but  any  amount  of  cold  air  can  be  bodily  pushed  up  the  upcast, 
the  amount  merely  depending  on  the  number  and  size  of  jets  employed, 
and  the  pressure  of  steam.  The  Committee  are  unanimously  of  opinion 
that  the  steam  jet  is  the  most  powerful,  and  at  the  same  time,  least  ex- 
pensive method  for  the  ventilation  of  mines. 

Previous  to  1848,  when  Mr.  Forster  introduced  the  steam  jet  into  the 
Seaton  Delaval  mine,  the  fire-damp  was  constantly  seen  playing  around 
the  face  and  edges  of  the  goaves  and  other  parts  of  the  workings;  since 
that  period  tlie  mine  is  swept  so  clean  that  it  is  never  obserredy  and  all 
danger  of  explosion  seems  removed  in  a  very  fiery  mine.  The  increase 
of  ventilation  is  from  53,000  cubic  feet  per  minute  onder  the  fiiraace 
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system  to  84|000  under  the  steam  jet;  and  to  double  that  quantity,  vhich 
Mr.  Forster  considers  sufficient,  would,  he  says,  only  require  the  appli- 
cation of  some  extra  jets.  Mr.  Forster  states  the  onginal  outlay  for  the 
steam  jet  to  be  less  than  for  the  furnace  by  £39  lbs.  6(L;  and  the  annual 
cost  to  be  less  bv  JC50  12s.  Id.;  while  the  power  of  ventilation  is  in- 
creased to  nearly  double. 

Notwithstanding  the  increase  of  ventilation  which  Mr.  N.  Wood  states 
he  ha^  obtained  in  one  of  his  collieries,  where  the  areas  of  the  shafts  are 
very  large,  and  by  the  aid  of  three  furnaces,  it  appeared  in  evidence 
that  the  explosion  at  the  Killingworth  Colliery  last  autumn,  under  Mr. 
N.  Wood's  management,  took  place  under  the  furnace  system  of  venti- 
lation. 

Although  a  few  of  the  witnesses  (two  of  the  most  intelligent  of  the 
government  inspectors  among  the  number,)  seemed  to  have  misunder- 
stood the  mode  in  which  the  steam  jet  operated  as  a  ventilator,  and  pro- 
fessed themselves  so  far  unacquainted  with  it  as  to  be  unable  to  form  an 
accurate  judgment  on  its  merits,  all  the  witnesses,  with  scarce  an  excep- 
tion, coincided  in  the  opinion  that  in  a  fiery  mine,  even  where  the  fur- 
nace system  was  thought  sufficient  under  ordinary  circumstances,  it  would 
be  a  prudent  and  almost  necessary  precaution  to  have  a  steam  jet  appa- 
ratus at  the  top  of  the  downcast  connected  with  the  boiler  of  the  engine 
which  worked  the  mine,  in  case  a  sudden  and  great  increase  of  power 
was  required,  under  pressing  emergency. 

It  was  stated  in  evidence  that  70  per  cent,  of  the  deaths  from  explo- 
sions were  occasioned  not  by  the  explosion  of  fire-damp,  but  by  the 
^^after-damp"  which  succeeds  it.  If  the  latter  be  inhaled  in  its  pure  state 
by  the  miner,  it  causes  immediate  death.  But  since,  from  the  miners 
being  subsequently  discovered  in  various  stages  of  prestation,  it  is  appa- 
rently inhaled  in  various  degrees  of  dilution,  it  seems  clear  that  a  power 
like  the  steam  jet  placed  at  the  top  of  the  downcast,  out  of  reach  (which 
the  furnace  at  the  bottom  of  the  upcast  occasionally  is  not)  of  the  effects^ 
of  the  explosion,  and  capable  of  sweeping  the  galleries  of  the  mine  with 
an  almost  irresistible  force  immediately  after  the  explosion,  might  be  the 
means  of  saving  a  large  proportion  of  the  lives  now  lost  for  want  of  such 
a  power.  The  furnace  under  such  pressing  emergency  is  inapplicable, 
and  incapable  of  being  used  for  the  purpose. 

The  Committee,  however,  are  unanimously  of  opinion,  that  the  pri- 
mary object  should  be  to  prevent  the  explosions  themselves;  and  that  if 
human  means  (as  far  as  known)  can  avail  to  prevent  them,  it  is  by  the 
steam  jet  system  as  applied  by  Mr.  Forster;  although  even  in  such  case  it 
inight  be  prudent  in  a  mine  especially  fiery  to  add  an  inexpensive  steam 
jet  apparatus  at  the  top  of  the  downcast,  as  a  means  in  reserve  in  case  of 
explosion  from  neglect  or  otherwise. 

The  proper  condition  of  a  mine,  as  regards  its  ventilation,  the  Commit- 
tee consider  is  when  the  current  of  air  through  all  the  air  courses,  more 
particularly  in  the  extreme  workings,  is  from  four  to  six  feet  per  second 
in  rate  through  an  ordinary  sized  air-way,  of  (say)  50  feet  sectional  area; 
this,  in  the  extreme  virorkings,  would  command  a  rate  of  current  to  a 
much  greater  extent  (and  which  would  be  necessary)  through  the  less 
remote  workings  of  the  mine.    Without  a  current  of  air  at  the  rate  of  at 
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least  four  feet  per  second,  equal  to  about  three  miles  per  hour,  in  evertf 
purl  of  a  mine  at  all  fiery,  the  miner  cannot  be  considered  safe  from  ex- 
plosion. Such  current  would  be  the  truest  indication  of  the  actual  amount 
of  fresh  air  circulating  through  the  general  workings  of  the  mine.  It  seems 
immaterial  by  what  mode  this  rate  of  current  is  produced,  so  that  it  be 
certainly  produced,  and  a  means  be  furnished  to  the  inspector  at  each 
visit  to  ascertain  that  such  rate  of  current  has  constantly  existed  during 
his  absence. 

The  attention  of  the  Committee  has  been  directed  to  scientific  and 
practical  means  of  decomposing  or  neutralizing  the  explosive  gases  as 
they  exude  from  the  coal  and  goaves;  but  it  does  not  appear  that  science 
has  discovered  any  practical  means  for  producing  this  desirable  effect. 
Mr.  Blakemore,  M.  P.,  has  offered,  through  the  Koyal  College  of  Che- 
mistry, a  premium  of  JCIOOO,  for  the  discovery  of  some  simple  practical 
means  for  the  attainment  of  this  important  object. 

The  Committee  would  now  refer  to  some  more  incidental  means  of 
security  against  explosion;  first,  stating  their  concurrence  in  the  opinion 
expressed,  directly  or  indirectly,  by  the  Committees  of  1835  and  1849, 
and  also  with  that  so  strongly  expressed  by  the  South  Shields  Committee, 
that  where  a  proper  degree  of  ventilation  does  not  exist  in  a  mine,  the 
Davy-iamp,  or  any  modification  of  it,  must  be  considered  rather  as  a  lure 
to  danger  than  as  a  perfect  security.  Practically  secure  in  a  still  atmosphere, 
it  may  be  considered;  and  in  the  hands  of  a  cautious  over-man,  an  admi- 
rable instrument  for  exploring,  or  as  an  indicator  of  danger;  but  in  a  cur- 
rent, as  admitted  by  its  illustrious  inventor  himself,  it  is  not  a  security; 
and  in  the  hands  of  an  ordinary  workman,  under  circumstances  of  excite- 
ment, when  danger  is  threatened,  it  is  not  improbably,  fiar  oftener  than 
imagined,  the  very  cause  of  the  explosion  which  it  is  intended  to  prevent. 
The  experiments  of  Dr.  Bachhoffner,  at  the  Polytechnic  Institution,  be- 
fore the  Committee,  were  very  interesting  on  this  point.  Nevertheless,  in 
a  mine  that  is  at  all  fiery,  it  will  be  a  prudent  precaution  to  work  with  a 
lamp,  until  it  can  be  proved  that  by  means  of  ventilation  a  mine  can  be 
so  far  cleared  of  all  explosive  gases  as  to  prevent  any  accumulation  of 
them  in  tlie  workings,  goaves,  or  elsewhere.  Some  of  the  witnesses  point 
to  such  a  possibility;  and  if  it  were  for  the  sake  of  the  health  of  the  mmers 
alone,  a  current  of  fresh  air  passing  through  the  mine  which  could  produce 
this  effect,  would  render  such  a  power  one  of  the  most  valuable  contri- 
butions of  the  age.  One  of  the  principal  objections  to  the  Davy-lainp,  on 
the  part  of  the  workmen,  has  been  the  insufficient  light  which  it  aflords. 
A  lamp  of  greater  reflecting  power,  which  would  at  the  same  time  admit 
of  a  double  ^uze  protection,  has  been  suggested.  It  is  made  of  polished 
wire  gauze,  instead  of  black  iron  wire.  The  latter  has  an  absorbing  sur- 
face, the  former  has  a  reflecting  one;  the  latter  intercepts  and  obstnicts 
more  than  half  the  light  given  out  by  the  flame;  the  reflecting  lamp  re- 
flects the  light  which  falls  on  the  meshes  of  the  wire  gauze^  and  sends 
the  rays  out  on  the  opposite  side,  in  a  profitable  direction. 

In  the  furnace  system  of  ventilation,  the  power  depends  on  the  difff^ 
ence  of  the  temperature  of  the  air  going  down  the  downcast  shaft  and 
that  coming  up  the  upcast;  and  when  the  temperature  of  the  outer  air  is 
Aighy  the  power  of  the  foxn^fie  is  reduced.  When  the  thermomctery  thoc- 
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fore,  exhibits  a  high  rate  of  temperature,  the  ventilation  is  lessened. 
This  may  account  for  accidents  being  generally  more  frequent  in  spring 
and  summer. 

Under  the  ordinary  pressure  of  the  atmosphere,  its  weight  operates  in  a 
fiery  mine  to  keep  back  the  escape  of  ^as  from  the  recesses  of  the  mine. 
When  the  pressure  is  less,  the  explosive  gases  have  greater  power  of 
escape.  Whenever,  therefore,  there  is  a  iall  in  the  barometer,  showing  a 
diminished  pressure  of  the  atmosphere,  danger  is  indicated,  and  an  in- 
creased amount  of  ventilation  required.  In  every  mine,  therefore,  it 
should  be  imperative  for  a  barometer  to  be  kept.  It  should  be  placed 
near  the  ventilating  power,  properly  connected  with  the  external  air, 
through  the  downcast,  so  as  to  take  the  pressure  of  the  atmosphere.  A 
^^Difierential  Barometer''  is  much  more  sensitive  than  a  common  one,  and 
should  be  used;  and  since  it  costs  only  a  few  shillings,  there  would  be  no 
excuse  for  not  having  one.  The  differential  barometer,  so  called,  is  more 
delicate  in  its  movement  than  an  ordinary  barometer;  it  may  be  made 
almost  to  any  ratio  of  delicacy.  It  would  show  a  change  taking  place  in 
the  weight  of  the  atmosphere  long  before  it  could  be  seen  in  tiie  ordinary 
barometer,  and  therefore  be  highly  valuable  in  a  coal  pit.  On  the  fall  of 
the  barometer,  fire-damp  issues  out  of  the  goaves  and  recesses  of  the 
coal  in  larger  quantities  than  usual,  so  that  ventilation  requires  to  be  in- 
creased under  such  circumstances,  and  the  fall  in  the  barometer  points  it 
out  before  it  can  be  otherwise  seen.  The  barometer  is  said  to  be  more 
useful  in  a  coal  pit  than  in  a  ship.  It  indicates  impending  storms,  or 
change  of  weather,  and  the  more  delicate  it  is  the  better.  The  index>of 
the  differential  barometer  can  be  made  to  range  from  50  to  100  times 
through  a  greater  space  than  the  ordinary  mercurial  level;  and  therefore 
slight  changes  in  the  weight  of  the  atmosphere  can  be  read  off  by  this 
instrument,  which  are  invisible  or  inappreciable  in  the  common  baro- 
meter. 

A  water  gauge  should  be  placed  at  the  bottom  of  the  upcast,  to  indi- 
cate the  power  of  the  drag  of  the  mine,  where  the  furnace  is  used,  so  as 
to  indicate  the  proximation  of  the  furnace  limit.  The  water  gauge  is  a 
tube  of  glass  bent  in  the  form  of  the  letter  U,  one  end  of  which  commu- 
nicates with  the  upcast  and  the  other  with  the  downcast  shafts  by  a 
pipe;  it  contains  a  little  water  at  the  bottom  of  the  bend,  and  is  an  indi- 
cator of  the  amount  of  power;  its  extent  of  break  of  level  in  the  two  legs 
is  a  measure  of  the  actual  force  which  is  necessary  to  overcome  the 
*'drag  of  a  mine."  When  this  force  is  known,  its  rise  or  fall  indicates 
whether  proper  ventilation  is  going  on  in  the  extreme  workings  or  not; 
thus  if  the  air  comes  through  the  workings  by  a  shorter  passage  than  it 
ought  to  do,  the  water  gauge  will  immediately  fall.  In  a  late  explosion, 
occasioned  by  leaving  a  door  open  between  the  downcast  and  upcast 
shafts,  the  water  gauge  would  have  pointed  it  out.  If  the  water  gauge 
rises  above  its  working  point,  it  shows  obstruction  existing  somewhere 
in  the  workings.  If  it  stands  at  its  working  point,  it  shows  that  ventila- 
tion is  going  right.  It  is  a  most  useful  instrument;  it  is  a  measure  of  the 
actual  power  required  for  ventilation,  and  in  the  possession  of  a  practi- 
cal man,  will  tell  him  where  and  how  ventilation  is  going  on  by  »mple 
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inspection.   In  connexion  v^ith  the  anemometer,  this  g^uge  is  most  rain- 
able. 

But  an  instrument  of  even  greater  importance  than  the  abore,  espe- 
cially in  reference  to  the  periodical  visits  of  inspectors,  is  a  self-register- 
ing anemometer,  by  which  the  inspector  would  know  at  each  visit  the 
rate  at  which  the  current  of  air  had  been  passing  through  the  mine  in  his 
absence.  The  best  instrument  of  this  kind  at  present  known,  perhaps,  is 
that  of  Mr.  Biram.  Three,  at  least,  of  these  should  be  kept  in  every  mine; 
one  at  the  intake  (bottom  of  downcast  shaft),  one  at  the  return  (bottom 
of  upcast),  and,  especially,  one  or  more  in  the  extreme  woricings.  By 
the  anemometer  the  actual  quantity  of  air  passing  may  be  known;  and  at 
the  same  time,  by  the  water  gauge,  the  absolute  force  or  power  required 
to  move  or  pass  that  quantity  may  be  known;  so  that  by  these  two  instru- 
ments the  amount,  power,  and  probable  state  of  ventilation  may  be  ascer- 
tained. 

The  goaves  (old  workings)  in  extensive  nines  are  a  principal  source 
of  danger.  It  has  been  suggested,  if  the  water  would  permit,  that  the 
goaves  might  be  as  it  were  drained  of  the  explosive  gas  by  a  bore-hole 
from  the  surface,  acted  on  by  a  steam  jet;  that  gas,  being  lighter  than 
common  air,  would  thus  be  drawn  through  the  bore  to  the  outer  air. 

For  a  similar  purpose,  a  system  of  gas  drifts  along  the  rise  of  the  coal 
deposit,  intersecting  its  cleanages,  banks,  and  interstices,  and  taken  to 
the  upcast  shaft,  might  be,  and  in  some  cases  has  proved  to  be,  a  prac- 
tical and  scientific  means  for  removing  the  light  carburetted  hydrogen  f^as 
from  the  coal,  without  permitting  it  to  descend  into  the  workings. 

It  was  suggested  by  Mr.  Gurney,  also,  that  refuge  stalls  might  be  esta- 
blished at  small  expense,  in  places  familiar  to  the  miners,  throughout  the 
workings,  to  which,  upon  an  explosion,  they  could  at  once  fly  from  the 
fatal  etiects  of  the  after-damp.    At  the  ingoing  end  of  the  ordinary  stalls, 
bays,  or  cul-de-sac  recesses  of  the  workings  in  a  coal  pit,  boarding  must 
be  placed,  so  as  to  insulate  it  from  the  main  air-courses,  sufficiently 
strong  to  withstand  the  force  of  a  moderate  explosion  at  the  spot;  or  of  a 
violent  one  at  a  distance.     In  this  stopping  two  openings  are  cut,  one  at 
the  highest  level,  and  the  other  as  low  as  possible,  so  as  to  eflfect  self- 
acting  ventilation;  by  which  means  the  bay  will  always  be  filled  with  good 
air.    They  also  relieve  the  stopping  from  the  force  of  explosion.    On  the 
inside  two  valves  are  suspended,  so  as  to  be  always  readv,  in  case  of 
need,  to  close  the  openings  from  within.     The  upper  opening  is  small, 
about  four  to  six  inches  diameter;  the  under  opening  is  sufficiently  large 
for  a  man  to  pass  through.   In  case  of  explosion,  instead  of  the  men  nin- 
niug,  as  they  now  do,  into  the  main  air-courses,  and  consequently  into 
the  after-damp,  they  may  go  into  these  refuge  stalls,  close  the  openings, 
and  remain  there  till  the  after-damp  is  removed.    Taking  into  considera- 
tion the  quantity  of  air  required  to  support  life  fdr  a  given  time,  and  the 
ordinary  size  of  the  stalls,  it  is  clear  that  men  may  remain  in  them  in 
safety  for  24  hours,  or  longer,  when  properly  constructed*    During  this 
period  the  after-damp  ought  to  be  withdrawn  from  the  working!.   These 
stalls  are  inexpensive,  require  no  attendance,  and  may  be  made  and  left| 
or  removed,  at  short  distances,  as  the  ordinary  worbngt  of  a  coal  mint 
proceed.    They  should  be  Trithin  a  hundred  yards  of  each  other,  so  tint 
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one  may  be  always  at  hand.  A  few  pitmen  only  would  be  there,  and 
have  occasion  to  go  into  the  same  refuge.  The  well  known  laws  of 
pneumatic  disturbances  show  that,  properly  constructed,  it  would  prac- 
tically be  sufficient  to  insulate  and  preserve  the  atmosphere  of  the  refuge 
from  danger  of  interchange  with  the  after-damp  for  a  long  time  together. 
In  the  midst,  or  close  to^  a  violent  explosion,  the  stoppings  might  be  blown 
down;  but  not  at  a  short  distance.  A  violent  explosion  would  produce 
death,  by  its  force^  in  its  immediate  neighborhood;  but  in  such  case  the 
refuge  stalls  would  under  any  circumstance  be  useless.  They  are  intend- 
ed only  as  a  protection  against  loss  of  life  from  after-damp.  It  has  been 
proposed  to  place  large  safety  flaps  or  valves  in  the  stoppings^  to  guard 
against  the  force  of  explosion,  but  this  seems  unnecessary. 

It  has  been  stated  in  evidence,  that  boys  are  employed  in  mines  to 
perform  duties,  the  neglect  of  which  in  a  single  instance  might  be  pro- 
ductive of  ^reat  loss  of  life.  They  are  employed,  in  particular,  to**attend 
to  the  opening  and  shutting  of  the  doors  or  traps  necessary  to  regulate 
the  courses  of  air  in  every  system  of  ventilation.  It  has  further  been 
.stated,  that  even  in  the  best  disciplined  pits,  where  the  men  are  rarely,  if 
ever,  guilty  of  serious  acts  of  neglect  or  carelessness,  it  has  yet  been 
found  impossible  to  guard  against  similar  negligence  on  the  part  of  the 
boys;  and  accordingly  it  appears  that  in  various  instances  fetal  accidents 
have  been  traced  to  such  negligence  in  the  performance  of  the  duties 
allotted  to  them.  The  Committee,  therefore,  are  of  opinion,  that  no  re- 
sponsible duties*,  the  neglect  of  which  would  involve  serious  risk  of  life, 
ought  in  any  mine  to  be  entrusted  to  boys^  or  to  any  other  class  of  inexpe- 
rienced persons,  but  solely  to  persons  in  whose  judgment  and  discretion 
full  reliance  can  be  placed. 

EJucation  is  a  point  insisted  on  as  a  precautionary  means  both  among 
the  working  colliers  and  their  managers,  as  also  that  the  qualification 
of  inspectors  should  be  rigidly  tested  previous  to  their  appointment.  la 
these  views  the  Committee  entirely  concur.  They  not  only  trust  to  see 
education  more  rapidly  spreading  than  heretofore  among  the  working 
colliers,  but  schools  of  mines  established,  without  certificates  from  which 
no  overman,  under-looker,  or  manager,  shall  be  legally  appointed  to  his 
office. 

The  qualification  of  inspectors  for  their  office  is  a  point  of  the  first  im- 

{)Ortance,  and  should  be  efficiently  tested  before  a  competent  board,  ana- 
ogously  with  the  tests  exacted  in  various  professions  where  the  interests 
of  life  and  health  are  involved.  They  should  be  acquainted  generally 
with  natural  philosophy  (especially  pneumatics),  chemistry,  mechanics, 
also  a  competent  knowledge  of  geology  and  mineralogy;  and  should  also 
have  had  practical  experience  of  colliery  working. 

Almost  every  witness,  however,  bore  testimony  to  the  total  inadequacy 
of  the  present  system  of  inspection.  The  numbers  were  too  small,  its 
powers  too  limited.  Each  of  the  inspectors  summoned  before  the  Com- 
mittee had  something  like  400  mines  in  his  district,  the  whole  of  which 
he  would  be  unable  to  go  through  in  less  than  four  years.  Many  mines 
they  had  never  visited.  The  Committee  cannot  therefore  hesitate  to  re- 
commend that  the  number  of  inspectors  should  be  increased.  They  at 
present  amount  to  six.    That  number  prob^VA^  AiO>s\ftL^  -^X  V.^a^^X^^t. 
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doubled,  and  two  sub-inspectors  to  each  chief  inspector  be  added.  In  a 
letter  of  Sir  H.  de  la  Beche  to  the  Committee,  it  is  indicated,  and  it  ap- 
peared also  in  evidence,  that  the  present  salary  of  an  inspector  i^as  too 
small,  at  least  to  induce  a  person  really  fitted  for  the  office  of  inspector  to 
remain  in  his  situation. 

The  Committee,  for  their  own  part,  feel  disposed  rather  to  trust  to  the 
appointment  of  an  efficient  and  vigilant  Board;  to  an  increased  number  of 
'well-qualified  inspectors  and  sub-inspectors,  who  should  practically  have 
the  power  of  enforcing  such  a  rate  of  current  of  air  through  the  various 
parts  of  the  mine  as,  in  their  judgment,  the  safety  of  the  miners  required, 
together  with  the  adoption  in  each  mine  of  such  scientific  instruments  as 
both  preserved  a  register  of  the  ventilation,  and  gave  warning  of  danger; 
that  these  powers  should  extend  to  the  inflicting  penalties  for  the  non- 
possession  of  such  instruments^  and  non-attention  to  the  precautions  re- 
commended, and  to  stoppage  of  the  mine  until  the  right  measures  were 
taken.  Such  measures,  together  with  the  better  education  of  the  miners, 
and  the  establishment  of  schools  of  mines,  and  the  circulation  among  the 
colliers  of  such  rules  and  regulations  as  are  adopted  in  the  pits  of  Mr. 
Forster  and  Mr.  Darlington,  the  Committee  consider  would  go  far  to 
diminish,  and  ultimately  almost  entirely  to  prevent,  the  dreadful  explo- 
sions to  which  their  attention  has  been  called. 


On  the  Momufacture  of  Malleable  Iron  and  Railway  Jixles.     By  George 
Benjamin  Thorneycroft,  Assoc.  Inst.  C.  E.* 

Malleable  iron  may  be  divided  into  two  distinct  classes — "Red-short" 
and  '^Cold-short,"  the  former  being  generally  produced  from  the  rich 
ores,  and  the  latter  from  the  poorer,  or  leaner  ores. 

The  pig-iron  made  from  the  rich  ores  (under  the  cold  blast  process 
only)  is  not  so  fluid  as  that  from  the  lean  ores;  when,  however,  it  has 
been  converted  into  malleable  iron,  it  is  tough  and  fibrous  when  cold, 
but  is  troublesome  and  difficult  to  be  worked  by  the  smiths  at  less  than 
a  white  heat;  this  want  of  ductility  has  caused  it  to  be  denominated  ^^Red- 
short." 

The  pie;-iron  produced  from  the  lean  ores  possesses,  on  the  contraiy, 
more  fluidity,  and  it  is  thence  well  adapted  for  small  castings;  but  when 
it  is  manu&ctured  into  malleable  iron,  although  in  the  hands  of  the  smith 
it  is  ductile  and  is  easily  worked,  even  at  a  dark  red  heat,  it  becomes, 
when  cold,  weak  and  unfitted  to  support  sudden  shocks,  or  contmued 
strains,  and  is  hence  called  "Cold-short." 

It  is  obvious,  that  to  obtain  qualities  of  iron  suitable  for  the  Tarious 
purposes  to  which  it  is  now  applied,  a  judicious  mixture  of  these  two  kinds 
must  be  made;  but  even  this  will  not  suffice,  unless  the  pig-iroD,  forming 
the  basis,  be  of  a  proper  quality.  It  may  he  received  as  an  axiom,  that 
good  malleable  iron  can  only  be  made  from  good  dark,  and  bright  gnj 
pig-iron,  smelted  from  iron  ore  alone,  or  with  a  very  small  admiztoie  of 
any  extraneous  substance.  Iron  made  firom  white  piff-iron  alone  is  never 
ductile,  although  it  may  be  cold-short,  whilst  it  diners  mateiiaDy  fiom 

*  From  the  Loiiiiia  Civ'A  ^ik%vt.««t  «ad  Ardiitaet's  Joanial,  Angailp  XMSOL 
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the  red-short  iron,  made  from  rich  ores;  in  fact,  it  possesses  no  good 
quality  either  hot  or  cold,  and  may  be  termed  "Rotten-short." 

The  quality  of  the  fuel  used  in  the  smelting  furnace  and  in  the  subse- 
quent processes  is  very  important,  for  the  produce  of  the  best  ores  may 
be  rendered  utterly  worthless  by  the  use  of  inferior  fuel;  on  the  other 
hand,  iron  made  from  rich  ores,  and  having  great  strength  when  cold, 
but  which  cracks  in  working  at  a  red  heat,  if  smelted  with  very  pure  coal, 
or  charcoal,  retains  all  its  strength;  whilst  it  becomes  much  more  ductile 
than  if  an  inferior  quality  of  fuel  had  been  used.  Hence,  when  a  strong 
ductile  iron  is  required,  the  best  fuel  must  be  employed  in  its  manufacture. 
The  introduction  of  hot  blast  for  smelting  iron  rendered  necessary  a 
careful  investigation  into  the  comparative  use  of  hot  and  of  cold  blast 
pig-iron  in  the  manufacture  of  bars;  the  result  of  this  would  appear  to 
indicate  that  if  the  same  quality  of  materials  be  used  in  both  cases,  equally 
good  bar  iron  will  be  produced;  but  it  is  more  difficult  to  convert  the  hot 
blast  pig-iron  into  ^'number  one"  bars,  and  the  waste  is  greater,  than 
when  cold  blast  iron  is  used 

It  is  certain,  that.whilst  good  gray  pig-iron  can  only  be  produced,  by 
cold  blast  from  the  best  materials,  iron  of  apparently  excellent  quality 
can  be  produced,  by  hot  blast,  from  the  most  sulphurous  ore  and  fuel; 
indeed,  to  this  alone  must  be  attributed  the  bad  reputation  of  hot  blast 
iron  for  certain  purposes.  Castings  for  the  forge  and  mill,  such  as  rolls, 
housings,  hammers,  anvils,  &c.,  which  require  great  strength,  as  being 
subjected  to  considerable  strain,  or  to  sudden  concussion,  should  not  be 
made  of  hot  blast  iron.  Wherever  strength  and  durability  are  required, 
a  mixture  of  qualities  of  iron  is  essential,  in  order  to  produce  metal  hav- 
ing a  bright  gray  fracture,  slightlv  mottled,  which  is  the  best  quality. 
Any  nearer  approach  to  gray  renders  the  casting  weaker,  as  the  more 
highly  carbonized  cast  iron  becomes  (whether  hot  blast  or  cold  blast),' the 
softer  and  weaker  it  becomes,  and  it  can  only  have  strength  imparted  to 
it  by  a  due  admixture  in  re-melting.  The  mixture  is  generally  the  result 
of  the  experience  of  the  workmen,  as  no  definite  system  has  been  laid 
down,  nor  have  a  sufficient  number  of  experiments  been  made  to  esta- 
blish any  certainty  on  the  subject. 

The  same  kind  of  distinction  takes  place  in  the  texture  as  in  the  cha- 
racter of  malleable  iron — that  is,  the  red-short  quality  is  most  inclined 
to  possess  a  fibrous  texture,  and  the  cold-short  to  present  a  crystalline  or 
granular  fracture,  though  these  characteristics  can  be  materially  modified 
or  altogether  changed,  by  judicious  mixture  and  by  re-working,  and  even 
jibrous  iron  can  be  made  very  ductile;  this  quality,  however,  will  become 
granular,  when  a  number  of  bars,  all  of  the  best  quality,  are  bound  to- 
gether, and  subjected,  in  the  process  of  faggotting,  to  a  sufficient  degree 
of  heat  to  weld  them  into  a  homogeneous  mass;  but  if  that  mass  be  work 
ed  down  again  with  a  moderate  heat  into  bars  of  the  same  size  as  those 
from  which  it  was  originallv  made,  the  fibrous  texture  will  have  been 
recovered.  Such  iron,  whilst  in  the  granular  state,  will  bear  impact 
better  than  if  it  had  been  made  of  bars  whose  texture  was  originally 
granular. 

Malleable  iron  becomes  granular  from  two  causes:  first,  in  consequence 
of  being  made  from  natundly  cold-short  pig-iron*,  audsft^^tL^^^d^^s^  ^^ 
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peculiar  manipulation  during  the  process  of  "puddling."  If  the  iron 
be  made  up  into  balls  as  soon  as  the  granulated  particles  will  slick  to- 
gether, or  as  the  workmen  term  it  ''put  together  young,  before  it  has 
got  into  nature,"  tlie  texture  will  be  fine,  and  close  grained,  and  the 
fracture  will  present  a  bright  granular  appearance;  such  iron  will  not, 
however,  bear  sudden  impact,  nor  will  it  become  fibrous  in  texture  by 
working  until  it  is  reduced  into  very  small  bars,  or  into  plate-iron.  All 
granular  iron  is  much  harder  when  cold,  and  will  endure  longer  than 
fibrous  iron,  although  it  is  not  so  well  adapted  for  general  purposes. 

It  is  easy  to  give  a  fibrous  fracture  to  iron,  by  welding  the  **pile"  or 
"faggot"  at  a  low  heat,  so  that  the  interior  does  not  become  thoroughly 
solid;  but  if  a  pile  be  subjected  to  a  sufficient  degree  of  heat  to  make  it 
perfectly  sound,  and  the  iron  presents  a  fibrous  fracture  throughout,  when 
reduced  to  1^  inch  square  or  round  bars,  the  quality  must  be  ver)'  good. 

It  has  ofien  been  asserted  that  the  peculiar  quality  of  some  of  the  York- 
shire iron  ores  caused  the  fine  granular  texture  by  which  the  malleable 
iron  of  that  country  is  distinguished;  the  author  has,  however,  uniformly 
dissented  from  this  opinion,  and  in  order  to  test  the  fact,  some  pig-iron 
was  converted  into  bars  in  Yorkshire,  and  a  portion  of  the  same  metal 
was  sent  to  the  Shrubbery  Ironworks,  Wolverhampton,  where  it  was 
worked  up  into  bars  of  the  same  size;  the  result  of  this  experiment  com- 
pletely verified  the  author's  opinion,  as  bars  of  the  finest  granular  fracture 
and  of  the  strongest  fibrous  texture,  were  produced  from  the  same  quality 
of  Yorkshire  pig-iron. 

Identical  results  were  obtained  from  Staffordshire  pig-iron  when  sub- 
jected to  different  kinds  of  manipulation. 

Swedish  iron  often  presents,  in  the  same  bar,  both  a  fibrous  and  gra- 
nular appearance.  This  arises  fram  the  method  of  manufacture,  which  is 
very  simple:  One  end  of  a  long  pig  of  iron  is  placed  in  a  charcoal  refinerj', 
and  as  much  metal  is  melted  otf  as  will  make  a  bloom;  but  the  workman 
commences  working  it  as  soon  as  it  begins  to  melt,  and  continues  to  do 
so  until  the  quantity  required  for  the  bloom  is  melted  oiT  into  the  fire; 
and.  when  the  mass  will  adhere  together,  the  bloom  is  brought  out  and 
hammered  into  a  bar.  It  must  be  evident  that  by  such  a  process  the 
first  portion  will  have  been  subjected  to  a  much  greater  amount  of  ma- 
nipulation than  the  latter,  and  thus  two  qualities  of  iron,  or  degrees  of 
malleability,  are  produced  in  the  san^  bar. 

Independently  of  the  alterations  of  texture  which  arise  from  peculiarities 
in  the  process  of  manufacturing  iron,  great  changes  are  induced  by  cer* 
tain  actions  upon  it  when  cold.  Compression,  or  impact  upon  the  end 
of  a  bar  of  iron,  will  alter  its  texture  from  a  fibrous  to  a  granular  character. 
This  is  well  exemplified  by  two  tools  used  by  forgemen.  The  first  is  the 
"gag,"  which  is  a  short  bar  of  iron,  of  about  2  inches  diameter,  employed 
for  holding  up  the  end  of  the  large  helve  during  the  intervals  of  working; 
it  is  subjected  to  impact  endways  whenever  the  lower  end  is  placed  on 
the  anvil,  and  the  other  receives  a  vertical  blow  from  the  helve  falling 
about  an  inch  upon  it.  However  fibrous  may  be  the  quality  of  iron  used 
for  making  the  "gag,"  it  soon  becomes  brittle,  and  literally  falls  to  pieces 
as  if  it  were  made  of  ca^  iron. 

The  second  inslatice  \b  liEVdl  ^l  ^^  \.^\  ^m^loyed  in  puddling^  one  end 
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of  which  is  constantly  subject  to  blows  from  a  small  hammer/in  order  to 
detach  the  metal  which  adheres  to  the  other  extremity;  after  being  some 
time  in  use,  it  frequently  breaks  at  a  slight  blow,  exhibiting  a  perfectly 
granular  fracture. 

If  a  bar  of  fibrous  iron  be  bent  down  at  a  short  angle,  the  fibres  of  one 
side  are  compressed,  and  those  of  the  other  side  donated;  and  after  ^ 
being  bent  back  again,  the  fracture  on  the  compressed  side  will  exhibit 
a  eranular  appearance,  having  evidently  lost  the  fibre  and  been  broken 
oft  short. 

A  bar  of  iron  reduced  in  the  centre  and  used  as  the  connecting  rod  of 
a  steam  engine,  by  being  subjected  to  constant  vibration,  or  binding, 
will  soon  break  at  the  middle,  and  the  fracture  will  be  perfectly  granular, 
although  it  may  have  been  originally  made  of  the  best  quality  of  iron. 
The  connecting  rod  for  working  the  large  shears  in  rolling  mills,  and  the 
rods  of  deep  pumps,  when  they  are  so  small  as  to  bend  or  vibrate  at  each 
stroke,  are  further  examples  of  this  action. 

Iron  shafting  in  mills  working  horizontally  being  generally  too  strong  to 
bend,  or  to  vibrate,  apparently  retains  its  fibrous  quality,  even  when  twisted 
asunder  by  a  sudden  action;  but  if  it  be  so  deficient  in  strength  as  to 
bend  and  vibrate  whilst  at  work,  it  soon  loses  its  fibrous  nature  and  is 
destroyed. 

Railway  axles  should  be  made  parallel  from  journal  to  journal,  and  of 
sufficient  strength  to  prevent  any  vibration  in  rotating.  If  this  general 
rule  were  adopted,  there  would  not  be  any  change  in  texture,  and  con- 
sequently, a  less  number  of  fractures  would  occur.  If  it  be  considered 
necessary  to  reduce  the  substance  of  the  middle  of  an  axle,  it  would  be 
safer  to  use  good  granular  iron  at  first,  as  it  is  naturally  much  stifier  and 
less  liable  to  bend  and  vibrate  than  fibrous  iron,  and  would  probably 
not  change  its  form  so  soon,  or  receive  injury  whilst  working  under  or- 
dinary circumstances.  It  is,  however,  the  author's  opinion  that  axles 
should  be  perfectly  rigid,  so  as  not  to  bend  or  vibrate,  even  if  that  should 
have  to  be  accomplished  by  making  them  somewhat  larger  in  the  centre, 
like  the  connecting  rod  of  an  engine. 

Many  other  causes  of  change  could  be  adduced,  but  enough  has  been 
stated  to  prove  that  the  compression  of  iron,  when  cold,  is  certain  to 
change  fibrous  into  granular  iron,  and  that  vibration  or  bending,  even  to 
a  slight  extent,  if  continued  for  any  length  of  time,  has  the  effect  of  com- 
pressing all  the  particles  consecutively. 

A  series  of  experiments  was  carefully  made  for  the  purpose  of  ascer- 
taining, practically,  the  best  form  for  railway  axles,  so  as  to  obtain  the 
greatest  strength  with  a  given  weight  of  material.  From  these  experi- 
ments it  would  appear  that  the  forms  generally  adopted  are  very  erroneous, 
especially  in  reducing  the  substance  of  the  middle  of  the  axles,  and  in 
turning  rectangular  shoulders  near  to  the  journals;  and  they  proved,  that 
by  simply  moving  the  face  of  the  wheel  back  from  the  neck  of  the  journal, 
the  strength  to  resist  impact  was  increased  in  the  ratio  of  100  to  30;  tliat 
the  relative  strengths  to  resist  impact  where  there  is  no  shoulder,  and 
where  there  is  one,  is  in  the  ratio  of  155  to  55;  that  the  strength  of  a 
parallel  axle  compared  with  one  which  has  been  reduced  in  the  middle, 
IS  in  the  proportion  of  6  inches  to  l\  inch.    Again,  it  is  well  knowu  that 
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the  strength  of  round  bars  to  resist  transverse  strain  is  as  the  cubes  of 
their  diameters,  which  would  give  the  parallel  axle  an  advantage  o?er 
the  reduced  axle  in  the  proportion  of  83*74  to  58-18;  and  as  the  same 
law  obtains  in  reference  to  torsion,  if  the  velocity  is  the  same,  the  strength 
to  resist  torsion  will  be  in  a  like  proportion. 

Mr.  Thorneycroft  said,  that  though  many  discussions  bad  taken  place, 
at  different  times,  on  the  subject  of  the  crystallization  or  granulation  of 
axle  bars,  no  decision  had  yet  been  arrived  at  on  the  subject.  He  was 
prepared  to  concur  with  Mr.  Stephenson  in  the  opinion  that  if  the  iron 
was  fibrous  when  worked  into  an  axle,  no  subsequent  jarring  motion 
would  alter  its  character.  The  granulation  of  iron  might  arise  from  va- 
rious causes,  but  nothing  so  surely  affected  it  as  when  a  bar  of  iron  was 
gradually  bent,  so  that  the  fibres  on  the  inner  side  would  be  compressed, 
whilst  those  on  the  outer  side  were  extended;  and  as  this  process  was 
continued,  so  the  granulation  progressed.  He  did  not  think  that  nicking 
the  iron  would  materially  influence  the  appearance  of  its  fracture,  nor 
would  a  blow,  which  merely  caused  a  jar,  destroy  the  fibrous  character 
of  the  iron.  This  was  well  exemplified  by  two  pieces  of  iron  exhibited, 
which  had  been  used  as  liners  for  a  tilt  hammer.  That  portion  of  each 
which  had  been  compressed  by  blows,  was  granular  in  its  fracture,  whilst 
that  which  had  been  subjected  to  constant  vibration  remained  very  fibrous. 

With  regard  to  the  forms  of  railwav  axles,  it  appeared  to  him,  from  the 
experiments,  that  the  nave  of  the  wheel  should  not  be  placed  close  to, 
but  at  some  little  distance  (say  }  inch)  from  the  neck  of  the  journal;  also, 
that  the  shoulder  behind  the  wheel  should  be  entirely  done  away  with; 
and  instead  of  reducing  the  diameter  of  the  axle  in  the  middle,  it  would 
be  advisable  rather  to  mcrease  its  bulk  at  that  point,  like  the  connecting 
rod  of  an  engine.  He  had  never  beard  of  a  single  case  in  vhich  the 
texture  of  a  fractured  parallel  axle  had  been  changed  from  a  fibrous  to  a 
granular  character,  although  a  certain  amount  of  granulation  had  been 
repeatedly  observed  with  axles  which  had  been  reduced  in  the  middle, 
nnJ  had  then  been  broken  in  course  of  regular  working.  It  appeared  in 
all  such  cases  as  if  there  had  been  a  progressive  and  alternate  action  of 
compression  and  extension  of  the  outer  fibres,  from  the  bending  of  the 
axle  whilst  it  was  rotating;  and  that  thus  the  granular  fracture  bad  been 
produced. 

Discussion. — Mr.  Gibson  said  he  did  not  consider  it  a  fair  test  of  tbe 
strength  and  utility  of  an  axle  to  subject  it  to  hammering,  but  that  it  would 
be  preferable  to  deduce  results  only  from  practice.  He  had  found  that 
those  axles  which  were  parallel  throughout  did  not  bend  in  the  centre, 
but  at  a  distance  of  from  7  inches  to  24  inches  from  the  nave  of  the  wheel; 
whereas,  axles  which  were  reduced  in  diameter  in  the  middle,  almost 
invariably  bent  in  the  centre.  He  thought  the  shoulder  behind  the  wheel 
was  advantageous  when  of  a  curi'^ed  form,  but  not  when  it  was  square  to 
the  body  of  the  axle.  The  shoulder  merely  served  as  a  gauge  for  keying 
the  wheels  accurately  on  to  the  axle. 

Mr.  Beattie  thought  the  quality  of  the  iron  used  in  the  manufactare  of 
railway  axles  was  so  important,  that  he  had  always  advocated;  the  use 
of  the  very  best  material;  and  to  that  precaution  might  in  a  great  measure 
be  attributed  the  com\raLt^\A\elc^^&oT^{\^vsQL  broken  axles  on  the  Soatk 
Western  Railway  •    "SN  *\V\i  x^^x^  \ft  ^^  ^^x\si  ^l  tsAra  > 
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vrithout  shoulders,  and  which  were  uniform  in  section  between  the  wheels, 
because  any  vibration  produced  by  sudden  or  violent  blows,  from  the 
flanch  of  the  wheels  coming  in  contact  with  the  rails,  or  passing  through 
points,  or  crossings,  would  then  be  more  equally  distributed:  whereas, 
if  the  axle  was  diminished  in  the  centre,  the  vibration  and  strain  would 
terminate  there,  so  that  the  texture  and  cohesive  quality  of  the  iron  would, 
in  time,  be  completely  destroyed.  It  was  certainly  very  disadvantageous 
to  place  the  nave  of  the  wheel  close  to  the  neck  of  the  journal,  and 
shoulders  were  injurious  both  to  the  strength  and  durability  of  the  axle, 
and  in  fact  were,  in  many  instances,  the  cause  of  their  breaking;  if,  how- 
ever, it  was  thought  desirable  to  have  shoulders,  as  gauges  for  keying 
the  wheels  up,  they  should  certainly  never  exceed  1'9-mcb  in  projection. 

Mr.  Joseph  Freeman  said,  as  a  proof  of  the  importance  of  the  best 
material  and  of  good  workmanship  being  united  in  the  manufacture  of 
railway  axles,  he  might  mention  that  there  was  not  an  instance  of  an 
axle  made  by  the  Low  Moor  Iron  Company  having  ever  been  broken  in 
"Work;  this  must  be  attributed  to  these  combined  causes.  Much  had  been 
argued  as  to  the  particular  form  of  the  axle,  and  so  far  the  Low  Moor 
Iron  Company  agreed  with  Mr.  Thorneycroft  that  the  parallel  axle  was 
the  preferable  form;  but  he  must  contend  that  good  material  and  sound 
vrorkmanship  were  the  main  points. 

Mr.  Thorneycroft  said  that  the  whole  series  of  experiments  he  had 
tried,  strongly  confirmed  his  previous  opinions.     He  had  lately  examined 
fifteen  engines  in  iron  works  in  Staffordshire,  including  ten  engines  in 
his  own  works,  and  had  found  in  all  of  them  that  the  crank  pin  was 
placed  in  a  line  with  the  neck  of  the  journal,  thereby  receiving  the  strain 
in  the  weakest  place,  and  causing  constant  accidents;  now,  if  the  crank 
pin  had  been  made  f-inch,  or  even  1  inch  longer  beyond  the  face  of  the 
crank,  leaving  a  space  between  it  and  the  spear  rod,  the  liability  of  acci- 
dent would  have  been  much  reduced,  by  the  strain  being  thrown  on  a 
part  of  the  pin  less  liable  to  commence  fracture.     If  a  shoulder  was  left 
on  an  axle,  it  should  be  curved,  for  if  it  was  left  square,  it  would  induce 
fracture  at  that  part.     It  would  appear  that  there  was  a  constant  progres- 
sive tendency  to  fracture  wherever  opportunity  was  afforded  for  commen- 
cing.    Now,  a  parallel  axle  did  not  afford  any  spot  for  the  commencement 
of  fracture;  on  the  contrary,  the  fibres  extended  unbroken  throughout 
the  length  of  the  bar;  and,  unless  from  the  undue  weakness  of  the  axle, 
a  constantly  recurring  bending  action  occurred,  by  which  the  whole 
external  fiores  were  compressed   seridtim  as  the  axle  rotated,  there 
could  be  no  tendency  to  break  it;  it  was  therefore  important  not  to  weaken 
an  axle  by  diminishing  the  centre  of  it.     In  conclusion,  though  an  axle 
reduced  in  diameter  in  the  centre,  might  never  have  been  broken,  yet  it 
vras  much  more  liable  to  be  bent  than  a  parallel  axle,  and  as  bending 
could  not  take  place  without  compression,  which  he  had  shown  completely 
destroyed  the  fibres  of  the  iron  and  sutyected  the  parts  to  sudden  fracture, 
care  should  be  taken  to  avoid  bending  in  the  least  degree. — Proc,  JnsU 
Civ.  Eng.y  Aug.  1852. 
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On  the  Colors  of  a  Jet  of  Steam.* 

190.  Professor  Forbes  some  years  ago  observed,  that  a  jet  of  steam 
absorbed  the  more  refrangible  portion  of  white  lightf  It  happened  dur- 
ing some  experiments,  that  a  blue  jet  of  steam  caught  my  attention,  and  fur- 
ther experiments  soon  assured  me  that  it  was  easy  to  obtam  a  jet  of  almost 
any  color. 

191.  A  blowpipe  jet  was  screwed  on  a  T-piece,  and  iheopposiU  open- 
ing of  the  T-piece  was  supplied  with  a  stopcock,  while  the  third  opening 
of  the  T-piece  communicSited,  by  means  of  a  tube,  with  the  cock  of  the 
boiler.  The  blowpipe  jet  had  an  orifice  about  yg^thsof  an  inch  diameter, 
and  its  axis  was  elevated  about  28^  above  the  horizon.  The  stopcock  on 
the  T-piece  was  furnished  with  a  little  contrivance,  for  preventing  the 
steam  that  it  discharged  from  interfering  with  the  appearance  of  the  steam 
discharged  by  the  blowpipe  jet;  the  use  of  this  stopcock  was  to  blow  off 
the  water  which  condensed  in  the  steam  passages.  A  pressure  was  main- 
tained in  the  boiler  of  about  40  lbs.  on  the  inch. 

192.  On  fully  opening  the  cock  of  the  boiler,  a  jet  of  steam  was  ob- 
tained which  appeared  blue  in  nearly  every  position  in  which  it  could 
be  viewed.  Looking  end  on  from  below,  the  steam-jet  caused  that  part 
of  the  heavens  obscured  by  it  to  appear  feebly  orange-colored — the  day 
was  bright,  but  the  sky  at  this  quarter  was  overcast.  On  looking  through 
the  jet  of  steam  from  below  upwards,  but  in  a  direction  inclined  about 
11®  to  the  axis  of  the  jet — in  which  position  a  portion  only  of  the  steam- 
cloud  could  be  viewed  by  the  direct  light  of  the  clouds,  the  remaining  portion 
being  sheltered  by  the  side  of  the  window — one  part  of  the  jet  appeared 
orange-red,  namely,  that  part  which  transmitted  the  direct  light  of  the 
clouds,  while  the  other  portion  was  blue.  The  blueness  of  the  jet  in- 
creased with  the  above  mentioned  angle  until  the  angle  was  perhaps  3if , 
afler  which  the  blueness  somewhat  diminished,  but  was  far  from  bemg  ex- 
tinguished at  90®. 

193.  By  partly  closing  the  cock  of  the  boiler,  and  so  discharging^  steam 
from  the  jet  of,  perhaps,  not  a  higher  presure  than  10  lbs.  on  &e  uch,  I 
could  obtain  a  jet  of  steam;  which,  looking  end  on  from  below,  was  blue. 
It  was  rather  difficult  to  obtain  this  blue  jet,  and  when  obtained,  it  kept 
alternating  with  violet.  On  now  viewing  this  blue  jet  under  an  angle,  as 
before  (192)  of  about  20®,  it  appeared  red  dish- orange  in  color;  this  color 
was  not  visible  at  almost  any  an^Ie,  like  the  reflected  blue  (192). 

194.  Looking  end  on,  and  adjusting  the  j^ressure,  I  have  occasionally 
seen  for  a  moment  at  a  time  a  bright  green  jet;  also,  and  commonlv,  a 
blue  purple.  In  the  reflected  tints  I  am  not  sure  that  I  have  seen  anythiof; 
more  than  orange-red,  violet,  and  blue.  The  transmitted  color  appeared 
in  my  experiments  more  intense  than  the  reflected  tints.*  lliis,  perhaps, 
has  its  explanation  in  the  fact,  that  when  looking  end  on,  the  eye  receives 
light  which  has  shone  through  a  columnar  arrangement,  whose  length  is 
much  greater  than  its  diameter, — while  the  reflected  lights  coold  mtf  be 
seen  by  looking  on  the  convex  surface  of  the  columnar  stream  of  ptrticles. 

195.  Prof.  Forbes,  after  discovering  the  red  color  of  a  jet  of  iletmby 

*  From  the  London,  Edinburgh,  and  Dablin  Philot.  Maff.»  Aug.,  185S. 
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transmitted  light,  connected  the  red  color  of  the  clouds  with  this  fact; 
and  the  truth  of  this  connexion  is  beyond  dispute.  So  far,  however,  as 
I  have  been  able  to  go,  the  colors  of  the  steam-jet  are  manifestly  only 
instances  of  ordinary  interference,  greatly  resembling  that  produced  by 
thin  transparent  plates;  the  transmitted  ray  being  always  complimentary 
to  the  reflected.  Thus  in  (192)  the  transmitted  light  is  red,  as  in  Prof. 
Forbes's  experiments,  but  the  reflected  light  is  blue.  It  is  therefore  to 
be  inferred,  that  all  the  colors  of  the  clouds  originate  in  interference, 
caused  by  minute  drops  of  water,  the  size  of  which  determines  their  color; 
while  the  blue  jet  (192)  is,  I  think,  strictly  analogous  to  the  blue  sky. 
7  Prospect  Place,  BaU's  Pond  Road,  Jane  28,  1852. 


JVbfe  on  the  Construction  of  Sailing  Vessels.  By  J.  P.  Joule,  Esq.,  F.  R.  S.* 

Since  the  now  far  by-gone  times  of  Peter  Pett,  the  great  improver  of 
naval  architecture,  the  general  form  of  ships'  rigging  has  remained  un- 
changed, or,  at  least,  without  any  material  alteration.  In  our  finest  ves- 
sels we  have  still  the  lower,  top,  and  topgallant  masts,  supported  by  their 
respective  shrouds  and  stays.  The  sails  belonging  to  these  masts  have 
still  pretty  much  the  same  contour;  and  although  attached  to  the  yard 
throughout  the  entire  length  of  the  head,  they  are  only  secured  by  the 
corners  of  the  foot,  or  the  clews,  to  preVent  chafing  with  the  stays. 

This  general  form,  sanctioned  by  the  experience  of  centuries,  is  proba- 
bly the  best  which  could  be  employed  with  wood  as  the  material  for  the 
mast;  for  the  capabilities  of  wood,  in  resisting  a  crushing  force,  are  so 
trifling,  that  it  would  be  impossible  to  work  a  mast  of  it  without  lateral 
support  from  ropes.  With  iron,  the  case  is 
difierent.     The  experiments  which  led  to  the  ^'S-  ^' 

execution  of  the  Britannia  and  Conway  tubu- 
lar bridges,  have  safely  demonstrated  the  great 
strength  of  hollow  tubes  of  that  metal,  and 
have  induced  the  adoption  of  the  tubular  sys- 
tem of  metallic  construction,  in  a  constantiv 
increasing  variety  of  forms  and  uses.  Of  such 
applications,  I  am  convinced  that  one  of  the 
most  important  will  eventually  be  in  the  con- 
struction of  masts  of  sufficient  strength,  to 
support  themselves  without  the  extraneous  aid 
of  the  usual  standing  rigging. 

A  conical  tube  of  wrought  iron,  six  feet  in  diameter  at  its  base,  and 
with  plates  an  inch  thick;  or,  what  would  be  still  better,  two  concentric 
tubes,  each  of  half-inch  plates,  and  riveted  together  by  means  of  interve- 
ning strips  of  metal,  or  transverse  stays,  would  advantageously  replace  the 
mainmast  and  shrouds  of  a  ship  of  2000  tons.  The  weight  would  be  the 
same,  and  thus,  so  far  as  ^Hop-hamper"  is  concerned,  no  disadvantage 
would  result.  It  is  also  obvious,  that  the  upper  parts  of  the  mast  might 
be  constructed  to  slide  within  the  lower  parts,  so  as  to  secure  the  conve- 
niences occasionally  derived  from  lowering  the  topmasts  of  an  ordinary 

*  From  thiB  London  Practical  Mechanic's  Jouinal,.  Aiiguat,  1S52. 
Vol.  XXIV.— Tbibb  Sxbiss.— No.  6.— NoTBx»mm,  \^^t.  ^"^ 
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ship.  The  following  advantages  may  be  expected  to  arise  from  the  use 
of  the  iron  self-supporting  mast: 

1st.  Its  strength  would  be  greater  than  that  of  its  timber  competitor, 
whilst  it  would,  at  the  same  time,  be  more  evenly  distributed. 

2d.  Less  resistance  would  be  opposed  to  the  wind,  in  the  ratio  of  about 
2  to  3. 

3d.  In  consequence  of  the  absence  of  the  stays  and  shrouds,  the  toot 
of  each  sail  might  be  attached  to  the  yard  at  several  places  in  addition 
to  the  clews,  and  thus  a  greater  effective  area  of  canvass  would  be  ob- 
tained, and  the  tendency  to  "balloon"  would  be  prevented. 

4th.  The  yards  might  be  braced  up  to  as  small  an  angle  with  the  keel 
line  as  the  seamen  could  possibly  desire,  and  hence  the  sails  would  be 
turned  to  the  best  advantage  when  sailing  on  a  wind. 

Fig.  1  represents  a  horizontal  section  of  my  proposed  duplex  concen- 
tric tubular  mast,  taken  near  its  base,  the  tubes  being  each  of  hall-inch 
iron,  riveted  together  by  the  stays,  a. 

[Masts  of  tubular  wrought  iron  have  already  been  used  to  some  extent, 
but  only,  so  far  as  we  are  aware,  for  large  steamers.  One  or  two  large 
iron  ships,  of  Clyde  build,  have  been  so  fitted,  but  we  are  not  in  pos- 
session of  their  actual  details  of  construction,  or  their  behaviour  at  sea. 
Telescopic  bowsprits,  to  work  on  the  principle  proposed  by  Jlr.  Joule 
for  strikmg  the  topmast,  have  also  been  patented  by  Mr.  Borrie,  but  they 
have  not  yet  come  into  regular  use,  although  we  know  that  the  weiijht 
of  such  constructions  in  tubular  wrought  iron  is  only  two-thirds  that  of 
the  same  details  in  pine.  It  is,  in  fact,  scarcely  possible  to  overrate  the 
advantages  derivable  from  such  a  system  of  construction,  for,  whilst 
greater  strength  is  obtainable,  with  less  dead  weight,  than  when  timber 
is  used,  the  telescopic  plan  furnishes  great  facilities  in  the  transport  oi 
vessels  in  harbor,  as  well  as  in  easing  their  laboring  at  sea,  and  enabling 
them  to  carry  a  press  of  sail  much  longer.  In  bowsprits,  the  jib  boom 
running  inside  keeps  the  strain  directly  on  the  centre,  and  obviates  the 
severe  twisting  strain  usually  experienced  at  present  in  a  sea  way.  Masts 
and  spars  also  partake  more  or  less  of  these  advantages.  Besides,  the 
great  losses  from  the  natural  decay  of  timber,  and  the  heavy  expense  of 
replacing  sprung  bowsprits,  lower  and  topsail  yards,  must  be  enormously 
diminished  with  the  employment  of  tubular  iron;  and  the  great  improve- 
ment in  appearance,  in  comparison  with  the  confessedly  clumsy  bowsprit, 
jib  boom,  and  topmasts,  is  a  point  by  no  means  to  be  disregarded. — Ed. 
P.  M.  Journal.] 


Process  for  giving  Various  Objects  a  Pearly  Lustre.     By  O.  Rcuisch.* 

To  produce  the  iridescence  of  mother-of-pearl  on  stone,  glass,  metal, 
resin,  paper,  silk,  leather,  &c.,  Reinsch  adopts  the  following  process:— 
2  parts  of  solution  of  copal,  2  parts  of  that  of  sandarach,  and  4  parts  of 
solution  of  Damara  resin  (equal  parts  of  resin  and  absolute  alcohol),  are 
mixed  with  half  their  volume  of  oil  of  bergamot  or  rosemaiy.  This  mix- 
ture  is  to  be  evaporated  to  the  thickness  of  castor  oil.    ff  this  varnish 

*FTom  the  London  Chemical  Gazette,  June,  1658. 
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be  then  drawn  by  means  of  a  feather  or  brush,  over  the  surface  of  some 
Avaier,  it  will  form  a  beautifully  iridescent  pellicle.  This  film  is  now  to 
be  applied  to  the  objects  which  are  to  be  rendered  iridescent.  The  ves- 
sel in  which  the  water  is  contained,  on  which  the  pellicle  has  been  pro- 
duced, must  therefore  be  as  large  as,  or  larger  than,  these  objects.  *  The 
water  should  have  about  5  per  cent,  of  pure  solution  of  lime  added  to  it; 
its  temperature  should  be  kept  at  about  72°.  The  objects  are  dried  in 
the  air. — Kunst  und  GewerbebL  fur  Baieniy  1852,  p.  165. 


For  the  Journal  of  the  Franklin  Institute. 

Remarks  upon  Maynard^s  System  of  Priming  for  Fire  Arms,     By  Wm. 

N.  Jeffers,  U.  S.  N. 

If  we  examine  the  history  of  inventions,  we  find  that  at  all  periods  the 
class  of  offensive  weapons  has  exercised  the  ingenuity  of  men  of  all  pro- 
fessions, and  of  this  class,  portable,  or  technically  small  arms^  furnishes 
the  greatest  number.  Their  use  and  mode  of  fabrication  being  generally 
well  understood,  inventive  genius  has  been  able  to  produce  the  most 
varied  combinations,  in  general  intended  to  increase  the  rapidity  of  firing, 
and  new  efforts  are  being  constantly- made  to  adapt  these  inventions  to 
the  requirements  of  the  military  service.  Hitherto,  the  principal  difficulty 
has  escaped  the  penetration  of  inventors;  and,  while  repeating  and  re- 
volving, breech-loading,  and  other  arms,  designed  to  supersede  the  mus- 
ket, have  multiplied,  until  nothing  remains  new  or  patentable  but  the 
improvement  of  the  mechanical  execution  of  some  part  of  the  machiner}', 
the  musket  itself  has  suffered  from  a  general  neglect. 

The  progress  of  invention  is  generally  with  rapid  strides,  when  the  ne- 
cessity for  Its  exercise  is  made  apparent,  until  a  point  is  reached  border- 
ing upon  absolute  perfection;  but  if  we  trace  back  to  the  fifteenth  century 
the  successive  improvements  which  have  been  made  upon  the  musket, 
we  are  astonished  that  so  little  has  been  in  reality  accomplished. 

The  invention  of  cannon  having  preceded  that  of  portable  guns,  it  was 
not  until  the  latter  part  of  the  15th  century,  that  a  weapon  was  produced 
resembling  the  musket  in  having  a  wooden  stock,  and  intended  to  be 
supported  at  the  shoulder  with  the  left  hand,  while  fired  by  a  match  held 
in  the  right.  The  improvement  of  this  weapon,  by  the  addition  of  a  bent 
lever,  one  end  of  which  formed  the  trigger,  the  other  end  carrying  a 
lighted  match,  which  by  a  movement  of  the  lever  could  be  brought  in 
contact  with  the  priming,  occupied  another  half  century,  and  at  this 
point  the  Chinese  still  rest.  The  next  step  was  the  invention  of  the 
wheel  lock;  in  which,  by  the  friction  of  a  revolving  wheel  upon  a  com- 
position, a  shower  of  sparks  was  produced,  which  inflamed  the  priming: 
but  it  was  not  until  1540  that  fire  arms  entirely  superseded  the  bow  and 
the  sling.  Sixty  years  later,  the  invention  of  the  flint  lock  gave  to  the 
musket  its  character,  and  at  the  end  of  the  seventeenth  century,  the 
match  lock  was  finally  abandoned. 
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Two  centuries,  and  those  the  most  prolific  in  inventions,  have  elapsed, 
and  the  flint  lock  is  still  the  most  common  means  of  igniting  the  charge 
in  sporting  guns;  and  experienced  officers  do  not  hesitate  to  declare,  that 
in  the  hands  of  undisciplined  troops,  the  flint  has  upon  the  whole  an  ad- 
vantage over  the  percussion  system,  as  at  present  arranged.  The  principal, 
and,  since  the  invention  of  the  cartridge  by  Charles  XII,  of  Sweden, 
almost  the  only  defect  in  the  musket  which  remains  to  be  overcome,  lies 
in  the  mode  of  igniting  the  charge. 

The  objections  to  the  flint  lock  are  so  generally  known  and  appreciated, 
that  it  is  unnecessary  to  repeat  them.  But  the  simplicity  of  the  percussion 
look;  the  greater  certainty  and  rapidity  with  which  the  charge  is  ignited; 
the  security  from  dampness  in  fogs  or  rain;  the  diminution  of  the  charges, 
and  their  equality,  both  of  which  are  conducive  to  accuracy  of  firing;  the 
caj)ability  of  firing  a  greater  number  of  rounds  before  cleaning  the  gun; 
and  various  minor  but  positive  advantages  which  the  system  possesses 
over  the  flint  lock,  are  not  sufficient  to  balance  the  inconveniences  re- 
sulting from  the  difficulty  of  placing  the  cap  at  night,  with  clumsy 
Answers,  when  benumbed  with  cold,  or  during  the' excitement  of  battle. 

To  obviate  these  inconveniences,  unwearied  efforts  have  been  made 
to  arrange  machines  for  placing  caps  upon  the  cone,  some  attached  to 
the  gun,  others  used  by  hand,  all  of  which  having  failed  to  perform  the 
object,  have  passed  into  collections  of  sporting  curiosities.  Not  satisfied 
"wiih  the  cap,  which  had  been  generally  adopted  after  long  trial  had 
I)roved  it  to  be  with  its  many  disadvantages  superior  to  all  other  previ- 
ously known  methods,  inventors  have  lately  exhumed  old  and  invented 
new  arrangements,  until  all  possible  arrangements  of  reservoirs  for  pills, 
tubes,  and  wafers,  would  appear  to  have  been  tried,  and  found  to  be 
totally  unfit  for  arms  in  common  use,  whether  placed  by  hand  or  the  ac- 
tion of  machinery.  For  sporting  purposes,  therefore,  the  evil  has  been 
suflered  to  exist;  in  the  military  service,  one  evil  has  been  substituted  for 
another,  by  enlarging  the  cap  to  such  a  size,  weight,  and  strength,  as  to 
be  tangible  to  fingers  more  accustomed  to  the  mattock  than  the  hair 
trisrger. 

I'his  cap,  even  when  made  of  pure  copper,  well  annealed,  that  no 
bits  may  be  blown  ofiT  to  the  damage  of  face  and  eyes,  opposes  such  a 
resistance  to  the  blow  of  the  hammer,  that  it  is  necessary  to  form  the 
main  spring  of  the  musket  of  such  strength  as  to  require  a  weight  of 
^■^^hty-jiDe  pounds  to  bend  it  up  to  the  cock  notch.  Some  idea  of  the 
force  of  the  blow  can  be  obtained  from  the  fact  that  the  top  of  the  cap  is 
sometimes  cut  off",  and  a  piece  of  the  copper  forced  into  the  vent,  which 
can  with  difficulty  be  cleared  by  digging  out  the  copper  with  the  point  of 
a  knife.  The  effect  of  this  shock  on  the  side  of  the  barrel,  in  increasing 
the  vibrations  and  twisting  the  musket  out  of  the  line  of  aim,  ac^g^ravated 
by  the  difficulty  of  pulling  the  trigger,  can  only  be  appreciated  by  those 
in  the  habit  of  handling  the  arm.  For  sporting  guns,  caps  are  not  always 
made  and  annealed  wiui  sufficient  care;  hence  the  necessity  for  the  in- 
convenient and  unsightly  snail  shell  guard,  to  protect  the  eyes  from  flying 
fragments  of  copper;  and  the  slight  adhesion  of  the  fulminate  to  the  bot- 
tom of  the  cap  makes  necessary  the  well  known  precautioii  which  expe> 
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rienced  sportsmen  exercise,  of  examining  each  cap  before  putting  it  on 
the  cone,  to  see  that  the  priming  has  not  dropped  out.  The  caps  must  be 
carried  in  a  pouch  or  pocket,  from  which,  if  easy  of  access,  the  caps  are 
spilled  or  lost;  if  securely  closed,  it  is  ditficult  to  open,  and  the  operation 
occupies  a  considerable  time. 

Ttie  objections  to  the  cap  system  in  the  military  service,  and  generally 
applicable  to  sporting  arms,  may  then  be  briefly  summed  up  as  follows: 

1.  The  caps  are  necessarily  separated  from  the  gun  and  the  cartridge 
box,  to  be  carried  in  a  separate  pouch,  from  which  they  are  easily  lost, 
and  taken  with  difficulty. 

2.  After  firing,  the  motions  of  half-cocking,  handling  and  placing  the 
cap,  and  letting  down  the  hammer  to  secure  the  cap,  occupy,  with  the 
best  drilled  troops,  at  least  one-third  of  the  total  time  required  to  re-load; 
with  raw  troops,  a  longer  time  is  required  to  cap  than  load. 

3.  Placing  the  cap  is  at  all  times  dilBcuIt;  but  at  ni^ht,  when  the   . 
sense  of  touch  is  the  only  guide,  or  with  benumbed  fingers,  it  is  frequently 
impossible. 

4.  A  slip  from  half-cock,  or  a  fall,  whether  the  hammer  is  down  or 
not,  may  and  oAen  does  explode  the  cap,  producing  serious  accidents. 

5.  The  necessary  strength  of  the  springs  of  the  lock  seriously  affects 
the  accuracy  of  firing;  and  when  we  consider  the  cost  of  bringing  a  sol- 
dier in  front  of  an  enemy,  it  must  be  admitted  that  no  pains  ought  to  be 
spared  to  remove,  or  at  least  diminish,  every  cause  which  militates 
against  the  effectiveness  of  his  fire. 

If  then  the  cap  system  is  liable  to  so  many  and  such  serious  objections, 
it  may  be  asked,  if  there  is  no  probability  of  the  discovery  of  a  preferable 
system?  We  answer,  that  such  an  arrangement  already  exists;  and,  were 
it  not  that  the  same  force  of  prejudice  and  habit  still  exists,  which  re- 
tained the  match  lock  in  service  for  half  a  centurv  after  the  invention  of 
the  flint  lock,  the  Maynard  system  of  priming  would  be  universally 
adopted. 

In  the  year  1844,  Dr.  Edward  Maynard,  of  Washington,  an  el^ve  of 
the  Military  Academy,  had  his  attention  directed  to  this  subject.  After 
study  and  experiment  had  perfected  the  idea,  he  published  in  1845  his 
invention  of  an  entirely  new  system  of  priming;  in  which,  retaining  from 
what  was  already  known  only  the  percussion  principle,  were  combined 
the  following  leading  features,  which  we  mention  in  what  we  consider 
the  order  of  their  importance: — simplicity;  absolute  safety  from  acci- 
dental explosion  of  the  magazine;  complete  isolation  of  the  separate 
charges,  and  yet  their  union  in  one  piece  easily  managed  by  clumsy 
fingers;  exemption  from  deterioration  by  exposure  to  dampness;  facility 
and  certainty  of  fire;  increased  rapidity  of  fire;  faciUty  of  inspection  with- 
out displacing  any  of  the  parts;  applicability  to  existing  models  of  fire 
arms  at  a  small  cost,  without  requiring  any  alteration  m  their  form;  less 
expensive  than  the  cap  system:  all  of  which  advantages  it  is  believed 
were  attained  by  an  arrangement  of  which  the  following  is  a  description : 

The  detonating  material  of  the  '^Maynard  Primer"  is  in  the  form  of 
little  circular  lozenges,  each  about  one-fifth  of  an  inch  wide  and  one- 
thirtieth  of  an  inch  thick.     These  lozenges  are  enclosed  between  two 
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narrow  strips  of  strong  papej;,  cemented  together,  and  rendered  water- 
proof and  incombustible.  The  strip  thus  formed  is  a  little  less  than  one- 
fourth  of  an  inch  wide,  is  verj'  stiff  and  firm,  and  contains  five  of  these 
lozenges  (each  of  which  is  a  charge,)  in  every  inch  of  its  length;  the 
charges  forming  little  projections  of  their  own  shape,  on  one  side,  having 
considerable  and  equal  spaces  between  them;  the  other  side  of  the  strip 
being  one  flat  and  even  surface. 

One  of  these  strips  containing  fifty  or  more  or  less  charges,  is  coiled 
up  and  placed  in  a  pear  shaped  magazine  milled  into  the  lock  plate  just 
in  advance  of  the  hammer,  and  is  fed  out  by  the  action  of  a  finger  pivoted 
to  the  tumbler  of  the  lock,  one  charge  at  each  time  the  hammer  is  raised 
from  half-cock  to  cock.  When  the  hammer  descends,  it  cuts  off  and  fires 
the  charge  fed  out  upon  the  vent  (or  nipple  if  one  is  used)  of  the  gun, 
thus  igniting  the  powder  of  the  cartridge  in  the  barrel;  the  finger  is  with- 
drawn behind  the  next  primer,  ready  to  thrust  it  forward  on  re-cocking, 
while  a  stationary  spring  holds  the  coil. 

''These  primers  are  made  by  a  machine  capable  of  making  a  million  per 
day,  at  about  one-tenth  the  cost  of  the  percussion  caps  in  military  use." 

Comparing  this  arrangement  with  the  existing  system,  the  following 
advantages  claimed  by  the  inventor,  are  made  apparent  to  the  most  su- 
perficial observer: 

1 .  The  soldier  applies  one  coil  of  priming  containing  sixty  charges 
(one  half  more  than  he  has  cartridges)  to  his  musket  when  he  has  leisure, 
and  has  nothing  more  to  do  with  the  priming  until  these  sixty  rounds  have 
been  fired;  hence,  in  loading,  the  whole  manipulation  of  ^'priming"  in 
action  is  dispensed  with;  and,  according  to  the  testimony  of  Brevet  Major 
Larkin  Smith,  with  a  gam  of  an  increased  rapidity  of  fire  of  thirty  per 
cent. 

2.  By  the  motion  of  the  hammer  from  "half-cock"  to  "cock,"  the  gun 
primes  itself  with  a  mathematical  precision  unattainable  by  hand,  without 
regard  to  its  position,  or  to  heat  or  cold,  by  night  or  day,  in  fair  weather 
or  foul,  whether  the  soldier  be  in  haste  or  at  ease,  attentive  or  not,  skilful 
or  awkward. 

3.  The  primer  cannot  be  fired  with  the  hammer  "down"  or  at  "half- 
cock,"  nor  can  it  be  .accidentally  separated  from  the  gun,  or  damaged  by 
being  jolted  or  knocked  about  with  the  gun. 

4.  No  jarring,  such  as  is  produced  by  coming  to  "order  arms"  upon 
a  stone,  or  striking  the  hammer  in  getting  over  fences,  or  catching  it 
among  the  limbs  or  twigs  of  trees,  or  the  dress,  or  trappings  of  horses,  or 
rigging  of  vessels,  or  any  similar  disturbance  of  the  lock  can  fire  the 
primer. 

5.  The  priming  requires  no  tools  or  appendages,  and  but  a  moment's 
explanation,  to  be  perfectly  understood  and  applied  by  the  soldier. 

6.  No  pieces  of  metal  or  other  annoying  substances  are  thrown  off 
from  the  primer. 

7.  It  costs  about  one-tenth  as  much  as  the  copper  caps  now  used  in  the 
service,  occupies  less  than  One-fourth  their  space,  (five  hundred  primers 
may  be  carried  in  a  cylinder  occupying  in  the  cartridge  box,  or  elaewheif , 


May^narcTs  System  of  Priming  Jar  Fire  Arms.  343 

the  space  of  one  cartridge,)  is  of  about  one-twelfth  their  weight,  and  is 
equally  proof  against  the  eflect  of  any  climate. 

Frequent  and  prolonged  trials  in  the  presence  of  boards  of  experienced 
officers  have  proved  that  these  advantages  exist;  but  in  order  that  any 
proposed  system,  although  apparently  preferable,  should  supersede  an  ex- 
isting one,  it  is  not  merely  requisite  that  it  be  superior,  it  is  also  necessary 
that  it  possesses  marked  advanta2;es,  and  that  these  advantages  be  demon- 
strated by  experiments  made  uncler  circumstances  analogous  to  those  in 
which  troops  are  placed  exposed  to  all  the  vicissitudes  of  service  in  war. 
In  military  affairs,  experiment  is  the  only  safe  guide,  and  what  experi- 
ment fails  to  demonstrate,  it  is  as  well  to  deny,  or  at  least  to  doubt. 

This  invention  has  been  submitted  to  that  test,  and  its  superiority  over  the 
cap  system  abundantly  proved.  Having  been  for  several  years  subjected  to 
the  most  rigorous  criticism  by  experienced  officers,  whose  scrutiny  had  been 
invited,  a  hundred  real  and  imaginary  objections  to  the  system  had  to  be  met 
and  overcome  by  its  author,  before  the  musket,  altered  from  the  flint  lock  in 
the  most  clumsy  manner  to  save  the  expense  of  half  a  dollar  on  each,  was 
placed  in  the  hands  of  two  companies  of  troops  serving  in  Texas.  After 
some  months  of  exposure,  equal  in  all  respects  to  the  circumstances  of  an 
active  campaign,  the  most  favorable  reports  were  made  by  the  officers 
commanding  the  companies,  and  the  report  of  Major  Larkin  Smith,  one 
of  these  officers,  winds  up  by  giving  as  the  opinion  of  himself  and  other 
officers  who  have  had  practical  experience  and  observation  of  it  for  mili- 
tary use,  "that  it  will  supersede  the  cap  system." 

Toward  the  close  of  the  Great  Exhibition,  this  invention,  which  at  first, 
from  its  great  simplicity,  and  the  universal  belief  that  the  musket  was 
not  susceptible  of  improvement,  was  entirely  disregarded,  assumed  a 
position  due  to  its  merits,  and  riveted  the  attention  of  the  military  of 
£urope.  The  defects  of  the  cap  system  had  been  felt  and  acknowledged 
by  them,  and  their  endeavors  to  obviate  these  defects  had  led  to  a  some- 
what extended  adoption  of  the  needle  musket,  in  which  the  charge  is 
ignited  by  friction.  Nothing  but  the  advantage  of  doing  away  with  the 
cap  could  have  recommended  this  most  objectionable  arm  to  a  favorable 
consideration;  it  combines  all  the  worst  features  of  the  breech  loading 
system,  with  those  peculiar  to  the  union  of  friction  powder  with  the  cart- 
ridge. 

The  Maynard  system  is  now  being  experimented  upon  in  England,  by 
a  board  of  distinguished  officers,  the  report  of  which  cannot  but  corro- 
borate that  madjg  by  our  own;  and,  should  not  prejudice  or  interest  inter- 
fere, we  may  expect  that  it  will  speedily  be  adopted. 

In  our  own  service  it  is  steadily  working  its  way  into  favor;  but  the 

[ principal  obstacle  to  its  general  adoption  is  the  want  of  accurate  know- 
edge  of  its  construction  and  mode  of  operation;  a  knowledge  which  the 
writer  of  this  notice,  from  a  sense  of  its  great  merits,  has  endeavored  to 
extend.  We  leave  this  subject,  trusting  that  this  invention  may  be  ex- 
amined without  prejudice,  and  with  the  attention  due  to  its  importance; 
an  importance  which  may  be  more  readily  appreciated  when  we  state 
that  at  a  saving  of  expense  it  doubles  the  efficiency  of  our  arms. 
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The  Theory  of  the  Main  Spring  of  a  Watch;  showing  houj  to  select  and 

o'ijust  one  tliat  will  Jit  in  evert/  respect,  wilkout  having  to  try  it  in  &e 

Hand.     By  Alexander  Young,  Camden,  S.  C. 

Figure  1  is  an  enlarged  sketch  of  one-fourth  part  of  the  sprinf;  barrel 

of  a  watch.     It  is  laid  olT  into  nine  equal  spaces,  eight  of  which  are  to 

show  the  theory  of  the  action  of  the  spring.     The  centre  space  is  for  the 

arb'ii*,  and  is  one-third  of  the  diameter.     There  is  a  scale  of  twenty-four 

equal  parts,  corresponding  to  the  thickness  of  the  spring,  which  is  esli- 

niaied  by  the  proportion  it  bears  to  the  diameter  of  the  barrel :  suppose  it 

to  he  72  to  1 . 

Fis.  1. 


Two  coils  of  the  spring  placed  in  the  outside  space  will  then  fill  it, 
and  if  wound  on  the  arbor  will  fill  the  in^de  space,  making  five  coils;  if 
it  is  attached  to  the  barrel  and  arbor,  as  usual,  it  will  cause  three  reTO- 
lutions  in  expanding  back  to  its  first  position.  Nineteen  coils  will  fill  the 
seven  outward  spaces;  and  if  wound  on  the  arbor,  the  seven  inward 
spaa-s  with  twenty-two  coils;  having  the  same  difference  and  revolutions 
as  above,  but  with  greater  power,  and  the  action  will  be  more  unifonn. 

Nine  and  one-sixth  coils  will  fill  the  four  outside  spaces,  and  when 
wound  on  the  arbor,  the  four  inside  spaces  increased  by  five  and  two- 
thirds  coils.  The  spring  has  most  action  when  it  fills  four  spaces,  or  half 
the  barrel;  if  it  extends  to  the  middle  of  the  fifth  space,  it  will  lose  one- 
sixteenth;  if  to  the  whole  five  spaces,  one-quarter  of  a  revolution,  but  will 
gain  in  power,  and  transmit  it  more  uniformly.  A  scale  for  any  tbickneu 
of  spring  can  be  applied  to  the  same  figure. 

Table  of  the  radius  of  the  circles  that  divide  the  spring  band  iab) 
nine  equal  spaces;  also,  the  revolutions  taken  from  them,  which  ue equal 
to  the  number  of  co\V&  l\i%\  ^^«  B^Vva^\i%&'wb«a  wound  on  the  wbor  over 
the  number  it  has  wVa  eit'jwiie.i.  »^iaiS.'ec&  «ja.<JL  '^]itL\naR!^ 
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The  two  middle  spaces  nre  subdivided;  the  radius  of  the  two  circles 
and  the  revolutions  made  by  those  divisions  are  interlined. 


lin*  of  the  Circles. 

36JW0 

33.840 

S.910 

91,751 

4^31 

2»^»S 

6,3S3 

2B.m 

6,SS7 

30.838 

6,66J 

85,496 

5.697 

94JXI0 

6.393 

S0,777 

4.531 

16.070 

2,910 

13,000 

The  drawing,  fig.  2,  shows  tlie  form  of  the  callipers  and  sector  com- 
bined; the  lonfT  end  is  four  inches,  and  is  divided  from  the  centre  of  the 
joint  on  bolhle^,  into  one  hundred  equal  parts;  Fig.  a. 

the  divisions  opposite  to  60,  70,  and  80,  are  mark-     . 

ed  4,  5,  and  6,  corresponding  to  the  numbers  for  S^'^  ^^^j^y^^^ 
Ihe  revolutions  of  the  barrel.  In  the  tables  it  has  a  ^-^  -^^^^.^S) 
clatnp  and  screw  limiting  its  opening  to  one  inch. 

The  short  or  calliper  end,  is  four-tenths  of  an 
inch,  opening  to  one-tenth,  or  as  ten  to  the  dis- 
tance across  from  any  two  conesponding  numbers 
on  each  leg  of  the  sector. 

TTie  following  table  shows  how  many  revolu- 
tions of  the  barrel  will  be  produced  by  the  diHer- 
ent  thickness  of  the  spring.  A  deduction  is  made 
for  attachments  at  the  ends,  and  for  the  soft  part 
of  the  spring  not  unwinding  from  the  arbor,  and 
may  amount  to  one-third  of  a  revolution  for  a 
spring  of  one-eightieth,  and  to  three-quarters, 
when  it  is  one-sixtieth  of  the  diameter. 


To  select  a  spring  for  any  number  of  revolutions,  open  the  sector  to 
the  radius  of  the  barrel,  at  the  number  on  the  scale,  for  the  required  re- 
Tolations,  the  callipers  will  tbeo  just  admit  five  coils  of  a  spring  when  of 
a  BnitBble  thickness. 
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To  find  the  weight  of  a  spring  for  any  size  of  barrel,  take  the  inside 
diameter  in  hundredths  of  an  inch,  which  is  done  by  opening  the  sector 
to  its  limit,  then  apply  the  barrel  cap  to  reach  across  from  side  to  side, 
to  the  same  numbers  on  the  counterpart  scales,  which  will  be  the  diame- 
ter. The  width  of  the  spring  is  found  in  the  same  way.  Then  enter  the 
table  with  the  diameter  of  the  barrel,  take  out  the  three  opposite  figures, 
yntl  multiply  by  the  width  of  the  spring,  which  gives  the  weight  in  troy 
gniiiis  for  a  spring  that  will  fill  nine-sixteenths  of  the  barrel. 

The  table  is  constructed  by  taking  the  area  of  the  arbor  from  the  area  of 
the  barrel  in  hundredths  of  an  inch;  nine-sixteenths  of  the  remainder  multi- 
plied by  1900,  the  grains,  in  a  cubic  inch  of  watch  spring,  gives  the 
numbers  for  the  table. 

If  the  arbor  is  less  than  one-third  of  the  barrel,  the  callipers  should  fit 
tightly,  and  the  spring  have  full  weight;  if  larger,  the  callipers  should  fit 
loosely,  and  the  spring  have  short  weight. 

Tabic  of  the  diameter  of  the  barrel  in  hundredths  of  an  inch. 


Weight  of  the  spring  in  grains,  troy,  fur  every  hundredth  of  an  inch  in  width. 

OOCJO  —  —  C»C0'«J'»0<0«0t-aDOO  —  WCO-^OO    t^QDOOCt 

^  —  wwwwetwwwwwwetcocoeoeocoeoeo  eococs^^ 

The  next  table  is  constructed  by  experiment  with  a  spring  twelre- 
hundredths  ( jVo)  ^^  ^^  "*^^  wide,  filling  five  spaces,  or  five-ninths  of  a 
barrel,  ^Vo^^^  ^^  ^^  ^^^^  ^°  diameter,  of  which  the  thickness  of  the 
spring  is  ^'g,  and  weighs  45  grains.  The  barrel  having  the  chain  lapped 
round  it,  with  a  scale  for  weights,  and  held  fast  by  the  arbor,  when  the 
weiohts  are  put  in  the  chain,  will  uproll;  the  weights  required  for  each 
revolution  are  noted,  and  placed  in  the  table.  The  spring  is  then  taken 
out,  and  its  length  reduced  by  breaking  off  A\  grains;  when  replaced, 
])roceed  as  before,  placing  the  results  in  the  second  column  of  the  table. 
Tlien  remove  another  4J  grains,  leaving  36  grains  of  the  spring.  The 
weiu:hts  applied  as  before,  gives  the  numbers  for  the  third  column  of  the 
table,  which  shows  tlie  intensity  of  the  spring  at  the  end  of  each  of  the 
five  revolutions;  when  it  fills  five,  four  and  a  half,  and  four  spaces. 


Troy  ounces 

Ounces  sustained; 

Ounces  sustained; 

sustained. 

four  and  a 

half 

four  spaces 

spaces  filled. 

filled. 

9 

8 

n 

12 

11 

10^ 

14 

13 

12i 

16 

15 

IH 

18 

17 

IH 

Sum,          69 

64 

eoi 

^To.  of  revolutions,  5j| 

6J 

6§ 

The  sum  for  each  column  gives  the  weight  raised  to  a  height  equal  to 
the  circumference  of  the  barrel.  The  greatest  amount  of  power  is  obtaia- 
ed  when  the  five  spaces  are  filled;  with  four  only,  there  will  be  morekft 
over  the  five  revoVuXvoM^WV  iio\.  ^\&KAfi?QltA  compensate  for  die  Ion  of 

power. 
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The  spring  of  the  best  watches  fills  four  and  a  half  spaces,  and  has  a 
revolution  over,  to  allow  for  straining  up,  and  still  leaving  a  part  free. 

The  sector,  the  table,  (which  can  be  copied  on  a  card,)  and  a  pair  of 
small  scales,  with  grain  weights,  are  all  that  is  required  to  select  a  spring 
that  will  have  the  desired  number  of  revolutions,  and  the  greatest  power 
the  capacity  of  the  barrel  will  admit. 


On  the  Manufacture  of  Hydrocarbon  Coal  Gas  from  Boghead  Coal.     By 

Andrew  Fyfe,  Esq.,  M.  D.,  F.  R,  S.  E.* 

In  a  paper  published  in  the  Journal  of  Gas  Lighting  for  July,  I850,t 
I  drew  the  attention  of  the  public  to  the  quality  of  resin  and  water  gas, 
and  then  stated  that  the  gas  thus  produced  had  not  the  high  value  that 
ivas  ascribed  to  it  by  those  who  had  introduced  it,  and  that,  consequently, 
its  introduction  as  a  source  of  light  ought  to  be  abandoned.  That  I  was 
correct  in  my  conclusions,  has  been  proved  by  the  process  having  been 
given  up  by  its  most  strenuous  supporters,  and  by  the  patentee  himself. 
Since  that  time,  attention  has  been  drawn  to  the  influence  of  water  over 
coal  gas,  and  marvellous  accounts  have  been  made  public  of  the  enor- 
mous saving  that  is  to  be  effected  by  the  introduction  of  what  is  nqw 
styled  "hydrocarbon  gas  from  coal.*' 

In  my  report  on  Boghead  cannel  coal,  published  in  November,  1850, 
after  stating  the  remarkable  qualities  of  that  coal  for  the  purpose  of  illu- 
mination, I  concluded  by  observing: 

**It  is  valuable,  not  only  on  account  of  the  large  quantity  of  gas  which 
it  affords,  and  for  the  high  illuminating  power  of  that  gas,  as  indicated 
by  the  photometer — it  will  be  found  also  to  be  extremely  valuable  from 
the  large  quantity  of  matter  condensable  by  chlorine  which  it  contains, 
and  which  is  the  principal  source  of  light.  Accordingly,  were  Boghead 
coal  gas  mixed  with  gas  from  inferior  kinds  of  Parrot  coal,  and  from 
English  caking  coal,  it  would  add  greatly  to  their  illuminating  power; 
or,  which  is  the  same  thing,  were  Boghead  gas  diluted  with  gas  from 
these  inferior  coals,  while  the  quantity  of  gas  would  be  increased,  the 
illuminating  power  of  the  Boghead  coal  gas,  as  indicated  by  the  photo- 
meter, would,  most  probably,  be  very  little  diminished.  I  conceive, 
therefore,  that  the  Boghead  coal  will  be  of  great  use  to  those  using  infe- 
rior kinds  of  coal  in  the  manufacture  of  gas,  such  as  the  poorer  Scotch 
cannel  coals,  and  especially  the  English  caking  coal." 

At  the  time  that  I  made  the  above  remarks,  I  had  in  my  mind  gas,  not 
only  from  inferior  kinds  of  coaly  but  also  from  water,  by  the  hydrocarbon- 
izing  process,  with  the  view  merely  of  diluting  the  rich  Boghead  gas, 
and  of  enabling  us  to  consume  it  advantageously;  as  I  conceive  that,  by 
the  methods  in  use  for  burning  gas,  those  rich  in  matter  condensable  by 
chlorine  are  not  so  consumed  as  to  make  them  give  the  light  that  they 
ought  to  yield,  were  they  properly  burned.  Since  the  publication  of  that 
report,  I  have  been  anxious  to  put  these  opinions  to  the  test  of  experiment; 
circumstances,  however,  have  prevented  me  from  doing  so  till  within  the  last 
few  weeks.  Having  lately  had  the  opportunity  of  thoroughly  investigating 

*  Prom  the  London  Mechanics'  Magazine,  July,  1852. 
t  Bepublidied  in  Mtth.  Mag,,  vol.  liii.,  p.  92. 
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the  subject,  I  shall  now  enumerate  the  resuhs.  These  trials,  I  may  state, 
were  undertaken  solely  with  the  view  of  ascertaining  whether  the  use  of 
*water  would  in  any  way  prove  beneficial  in  the  manufacture  of  coal  gas  for 
illuminating  purposes;  and  as  I  thought  that  Boghead  coal,  from  its  great 
quantity  of  volatile  matter,  and  from  the  high  per  centage  of  matter  conden- 
sable by  chlorine  in  its  gas,  would  be  most  likely  to  prove  the  truth  or 
fallacy  of  these  opinions,  I  have  confined  my  trials  entirely  to  it. 

In  considering  the  hydrocarbon  process,  as  it  is  now  generally  styled, 
two  important  questions  occun 

1.  Is  there  any  increase  in  the  amount  of  light  obtained  from  a  given 
weight  of  coal.^  ^ 

2.  Is  there  any  economy  in  using  the  water  and  cannel  coal  gas,  in- 
stead of  that  from  Boghead  alone.^ 

In  the  experiments,  the  results  of  which  I  am  now  to  give,  the  Bog- 
head coal  that  was  used  was  that  with  which  the  gas  works  at  Aberdeen 
have  lately  been  supplied  for  the  manufacture  of  their  gas. 

In  my  printed  report  on  the  value  of  Boghead  cannel,  I  gave  the  re- 
sults of  my  trials  on  that  which  was  at  that  time  sent  to  the  works,  as 
yielding  14,800  feet  of  gas  per  ton;  having  27  per  cent,  of  matter  con- 
densable by  chlorine,  one  foot  of  which  gave  the  light  of  7*72  sperm 
candles  burning  140  grains  per  hour — that  is,  9*4  candles  of  120  grains; 
thus  making  one  foot  give  the  light  of  1080*8  grains  of  sperm;  the  gas 
per  ton  of  coal  was,  consequently,  equal  to  2283*2  lbs.  of  sperm. 

To  secure  accuracy  in  the  trials  with  water,  the  quality  of  the  Bog- 
head coal  to  be  used  was  first  ascertained.  For  this  purpose  a  quantity 
of  it  was  broken  to  pieces,  and  set  aside  for  the  experiments,  both  on  the 
coal  alone,  and  for  the  water  process.  Six  trials  were  made  at  different 
times,  in  the  usual  way,  excepting  that  the  heat. was  higher  than  in  the 
trials  formeriy  reported  on.  Seven  pounds  of  coal  were  used  in  all  the 
trials.  The  following  are  the  results.  The  durability  is  that  of  a  cubic 
foot  burnt  through  a  jet  one  thirty-third  of  an  inch  in  diameter,  and  5- 
inch  flame.  The  candle  is  one  burning  120  grains  per  hour. 

The  average  of  these  trials  gives  one  foot  of  gas,  equal  to  11-79  can- 
dles of  120  grains,  and  the  gas  from  a  ton  of  coal  equal  to  3253*5  lbs.  of 
sperm:  a  much  higher  quantity  than  I  got  before;  but  it  must  be  kept  in 
recollection  that  it  was  this  cargo  of  coal  on  which  the  water  trials  were 
made. 


Cubic 

feet 

per  ton. 

Specific 
gravity. 

Conden- 
sation by 
chlorine. 

Dura- 
bility. 

Argand  58 

holes  consura- 

ing  ft.  per  h. 

niuminat- 
ing  power  1 
ft  sac  candles 

1  Itssgrs. 
sperm. 

<jasofI 
Concilia 

15,866 
15,413 
17,680 
16,320 
15,866 
15,413 

595 
739 
098 
652 
637 
689 

23-76 
26-00 
23-00 
20-00 
20-00 
21-05 

m.   8. 
75  50 
85  50 
83  20 
80  00 
79  20 
82  00 

4-00 
5-06 
3-06 
3-77 
4-00 
3-87 

10-57 
U-62 
1212 
11*93 
11-96 
12-55 

1360-0 
1899-t 
14M-6 
1431-6 
1435-5 
1506H) 

2856H) 
808S-0 
3874-0 
3337-6 
3356^ 
331fr9 

16,093 

650 

19-75 

81  03 

4-12 

11-79 

UU-5 

33534 

In  conducting  (he  \,ns\^  m^Ssi  VVi^  Bo^ead  and  water  tiq;eflier,  I  had 


On  Hydrocarbon  Coal  Gasfiom  Boghead  Coal. 


349 


recourse  to  an  apparatus  similar  to  that  erected  by  Mr.  White  at  Grand 
Holm,  in  the  neighborhood  of  Aberdeen,  and  to  those  used  at  Manches- 
ter and  other  places.  It  consisted  of  two  iron  retorts;  one  for  the  genera- 
tion of  water  gas,  the  other  for  the  coal  gas.  Each  retort  was  2  feet  6 
inches  long,  P  -shaped,  and  9  inches  wide.  In  each  there  was  a  dia- 
phragm, passing  from  the  mouth  to  within  3  inches  of  the  other  extremity, 
dividing  it  into  an  upper  and  under  compartment,  shut  off  from  each 
other,  excepting  at  the  back  end.  Both  compartments  of  the  water  retort 
"were  filled  with  charcoal,  and  a  tube  from  a  tank  conveyed  water  into 
its  upper.compartment,  by  which  the  water  was  made  to  pass  first  through 
the  charcoal  in  it,  and  then  in  the  lower  one,  from  which  the  gas  gene- 
rated, along  with  surplus  steam  not  decomposed,  passed  through  the  coals 
into  the  lower,  and  then  into  the  upper  compartment  of  the  coal  retort. 
From  this  it  proceeded  to  the  hydraulic  main,  the  condenser,  and  purifier, 
to  the  gasholder,  in  the  usual  way.  In  all  the  trials  two  gasholders  were 
used;  these  were  exactly  of  the  same  dimensions,  were  nicely  equipoised, 
and  accurately  graduated.  The  whole  of  the  gas  thrown  off  was  propelled 
into  them  uniformly  in  the  same  ratio  during  the  whole  of  the  perform- 
ance of  the  experiment,  as  was  proved  by  their  rising  in  the  same  ratio; 
but,  to  secure  accuracy,  the  gas  in  each  was  tested,  and  found  to  be  of 
the  same  composition.  In  manufacturing  the  gas,  sometimes  the  usual 
heat,  sometimes  a  higher,  occasionallv  a  lower  heat,  was  resorted  to.  In 
ascertaining  the  illuminating  power  by  the  Bunsen  photometer,  a  sperm 
candle,  burning  140  grains  per  hour,  was  always  employed,  and  then 
proportioned  to  one  consuming  120  grains,  so  as  to  enable  me  to  com- 
pare the  results  with  those  of  other  experimenters.  The  gas  was  burned 
by  a  58-hole  Winfield  Argand;  and  different  trials  were  made  with  each 
gas,  to  find  out  the  most  profitable  consumpt.  It  is  unnecessary  for  me 
to  record  all  the  trials;  I  leave  out  those  made  at  first  with  the  view  of 
finding  out  the  proper  mode  of  proceeding,  as  I  found  that  the  process  is 
a  very  uncertain  one,  the  results  varying  very  much,  even  when  it  seems 
to  be  conducted  under  similar  circumstances. 

The  following  is  a  tabular  view  of  the  results  of  the  eight  trials: 


Cable  feet 
of  gas 

per  ton  of 
coaL 

Specific 
gravity 
of  gas. 

Conden- 
sation 

by 
chlorine. 

Durability 
jet 

5  inch 
flame. 

Argand 

having 

58  holes 

consuming 

ft.  per  hour. 

Illumina- 
ting power 
per  foots 
candles 
120  grains. 

One  foot  ^ 
grains 
sperm. 

Gasper 

ton 

=Ib. 

sperm. 

39^93 
39^93 
39,893 
38,986 
38,986 
39,893 
39,896 
38,986 

434 
453 
536 
646 
666 
663 
600 
606 

b-05 
9*33 
11-00 
1^-00 
1100 
12-75 
11-33 
U-25 

36'   45" 
40     50 

43  00 
46    40 

44  10 
46     00 
46     30 
42    40 

8-0 
8-0 
90 
7-2 
7-2 
7-2 
7-5 
8-3 

4-61 

5-25 

513 

5-46 

4-08 

4-85 

6-02 

3  05 

5532 
630-0 
M5-6 
655-2 
489-6 
582-0 
601-2 
420-0 

3152-6 
3590-0 
35080 
3649-0 
2726-5 
3316-8 
3426-5 
2339-0 

89,553 

675 

11-44 

43     20 

7-8 

4-73 

568-5 

3213-5  I 

In  the  two  first  and  the  two  last  of  these  trials,  the  production  of  gas 
was  continued  till  the  desired  quantity  was  obtained.    In  the  others,  it 
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was  carried  on  during  the  same,  or  nearly  the  same  length  of  time,  that 
by  previous  trials  was  found  to  be  necessary  for  carbonizing  the  same 
quantity  of  coal  alone.  In  these  instances,  the  water  was  more  rapidly 
propelled  through  the  retorts  than  in  the  others,  especially  towards  the 
commencement  of  the  process. 

These  trials  show  that  the  process  is  very  uncertain  in  its  results,  even 
when  it  is  conducted  under  similar  circumstances.  The  average  of  all  the 
above  mentioned  trials  is,  that  from  a  ton  of  Boghead  coal  by  the  water 
process,  there  are  obtained  in  this  way  39,553  feet  of  gas,  each  foot  of 
which  gives  the  light  of  4*73  candles,  burning  120  grains  per  hour;  that 
is,  561*5  grains  of  sperm,  making  the  gas  from  a  ton  of  coal  give  the 
light  of  3213-5  lbs.  of  sperm. 

These  results  may  be  considered  as  what  the  hydrocarbon  process  will 
yield;  indeed,  they  nearly  correspond  with  those  given  by  Dr.  Frankland 
and  Mr.  Clegg;  for,  though  the  quantity  of  gas  is  inferior,  yet  the  illumi- 
nating power  of  each  foot  is  superior,  and  thus  the  pounds  of  ^erm  per 
ton  of  coal  are  nearly  the  same. 

Dr.  Frankland,  in  his  Report,  {Journal  of  GaS'lightingj  Januar}% 
1852,)  states  that  from  Boghead  cannel  he  obtained  13,240  feet  of  gas 
per  ton,  the  illuminating  power  of  which  per  foot  was  10*52  candles  of 
120  grains;  consequently,  each  foot  was  equal  to  1262*4  grains,  and  the 
gas  of  the  ton  was  equal  to  2387*7  lbs.  of  sperm.  In  my  trials  the  ave- 
rage was  3213*5  lbs.  per  ton;  therefore,  34  per  cent,  beyond  his.  From 
Boghead  and  water  Dr.  Frankland  got  51,720  feet  per  ton,  the  illumi- 
nating power  of  which  was  equal  to  four  candles  per  foot;  and  the  total 
quantity  was,  therefore,  equal  to  3546*5  lbs.  The  average  of  my  trials 
was  3213*54  lbs. 

Mr.  Clegg,  in  his  Report,  published  after  most  of  the  foregoing  trials 
were  made,  has  given  very  nearly  the  same  results.  He  obtained  52,000 
feet  of  gas  from  a  ton  of  Boghead  coal  by  the  action  of  water,  each  foot 
of  which  was  equal  to  four  candles — that  is,  to  480  grains  of  sperm;  the 
total  quantity  was,  therefore,  equal  to  3515*7  lbs.  We  may,  therefgre, 
consider  the  results  of  my  trials  as  correct;  and  thus  confirming  to  a  cer- 
tain extent,  those  of  Dr.  Frankland  and  Mr.  Clegg;  viz.,  that  from  a  ton 
of  Boghead  coal,  by  the  action  of  water,  a  quantity  of  gas  can  be  obtained 
which,  when  properly  consumed,  will  give  the  light  of  about  from  3200 
lbs.  to  3400  lbs.  of  sperm.  They  differ,  however,  from  them  in  two  very 
important  points;  my  gas,  by  the  water  process,  though  giving  about  the 
same  light,  was  not  nearly  so  great  in  quantity;  it  was  about  24  per 
cent.  less.  Again:  in  Dr.  FranUand's  trials,  the  quantity  of  gas  lirom 
Boghead  coal  amounted  only  to  13,240,  and  the  pound  of  sperm  to  2387*7 
per  ton  of  coal.  The  increase  in  quantity  of  light,  by  the  water  process, 
was,  therefore,  47  per  cent.  In  my  trials,  though  the  amount  of  sperm 
per  ton  was  in  some  a  little  more,  yet  the  average  rf  all  the  trials  gave  a 
little  less  by  the  water  process  than  by  Boghead  ahne,  I  think  that  this  may 
be  satisfactorily  accounted  for  by  the  low  results  obtained  by  Dr.  Frank- 
land  from  the  Boghead  coal.  I  have  never  had  a  smaller  qnanti^  than 
14,200  feet  per  ton,  with  one  exception,  in  which  case  it  was  only 
13,370  feet.  Of  twelve  trials,  the  quantity  varied  from  14,200  to  17,680 
feet.    This  may  be  oviVn^lo  \k<^\v«  V^^  %\.  ^bich  the  gas  was  driven 
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off  by  Dr.  Frankland,  and  ^hich  he  states  is  the  best,  both  for  the  coals 
alone  and  for  the  production  of  gas  by  the  water  process.  On  the  con- 
trary, I  have  found  the  best  results  are  got  from  Boghead  coal  by  using 
a  heat  higher  than  usual.  The  best  result  I  ever  had  was  that  in  which 
the  heat  was  very  high.  In  that-case  I  got  17,680  feet;  and,  what  is  re- 
markable, the  illuminating  power  of  the  gas  was  also  higher;  it  was  equal 
per  foot  to  12*12  candles  of  120  grains;  that  is,  equal  to  2676  lbs.  of 
sperm  per  ton  of  coal — a  quantity  beyond  that  got  by  Dr.  Frankland  by  the 
water  process. 

The  above  remarks  apply  solely  to  trials  with  Boghead  coal,  so  as  to 
obtain  from  it  a  large  quantity  of  gas,  the  illuminating  power  of  which 
will  be  about  4  or  4*5  candles  per  foot;  and,  in  my  opinion,  they  are 
sufficient  to  warrant  the  conclusion,  that  though  there  is  an  increase  in 
the  quantity  of  gas  per  ton  of  coal  by  the  water  process,  which  no  one 
ever  doubted,  yet  that  there  is  no  increase  in  ligJU  from  the  gas  of  a  ton 
of  coal  compared  with  that  obtained  in  those  instances  in  which  the  carbon- 
izing of  the  coal  alone  is  properly  conducted. 

Admitting  the  accuracy  of  the  conclusion  to  which  I  have  come,  and 
which,  in  my  opinion,  the  results  of  my  trials  warrant,  I  have  next  to  con- 
sider whether  there  may  not  be  a  gain  by  obtaining  a  much  larger  quan- 
tity of  gas,  even  though  it  is  of  inferior  illuminating  power. 

The  results  of  the  trials  which  I  am  now  to  give,  were  conducted  on 
a  smaller  Quantity  of  coal,  in  the  same  apparatus.  The  heat  of  the  water 
retort  was  kept  high,  to  enable  me  to  pass  through  it  the  requisite  quan- 
tity of  water,  which,  as  has  been  recommended^  was  propelled  as  rapidly 
as  could  be  done,  towards  the  commencement  of  the  process.  The  fol- 
lowing are  the  results  of  five  trials : — 


Cubic  feet 
oFgai 

per  ton  of 
coal. 

Specific 

Conden- 

Durability 
jet 

Argand 

Illumina- 
ting power 

One  foot  ^ 

Gasper 

gravity  of 
gas. 

by 
chlorine. 

flame 

feet 
per  hour. 

per  footai 
candle 

grains 
sperm. 

tonaxlbe. 
sperm. 

5  inch. 

120  grains. 

m.    8. 

62,133 

466 

5-75 

35    20 

8-0 

2-01 

252' 

1876-  8 

62^59 

466 

6*  5 

35     30 

9*0 

1-91 

229-6 

1717-  4 

52,3.52 

460 

6-  0 

33     50 

9-0 

2-06 

240*8 

1801*14 

51,680 

460 

5-25 

35     00 

90 

2-11 

253-4 

1870-96 

51,680 

460 

5*  5 

34     10 

9-0 

1-81 

217- 

1602- 

52,042 

462 

508 

34    40 

8-8 

1*99 

238-56 

1773-06 

These  trials  prove  satisfactorily  that  there  is,  by  this  mode  of  operating, 
not  only  no  eain,  but  actually  a  loss  of  light  to  a  very  great  extent.  From 
a  ton  of  Bo^ead  coal  alone  I  got  gas,  the  light  of  which  was  equal  to 
3253*5  lbs.  of  sperm.  By  this  process,  though  the  quantity  of  gas  was 
great,  yet  the  light  of  that  gas  per  ton  did  not  exceed  1773*6  lbs.  of  sperm, 
showing  a  loss  of  1479*8  lbs.  of  sperm  on  the  whole  quantity — that  is, 
46  per  cent. 

Dr.  Frankland  states  that  he  got  51,720  feet  of  4  candle  gas  from  a  toa 
of  coal^  by  the  hydrocarbon  process*,  mddn^  \!ki^  ^un^  oCv^m^'^^^^'^ 
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equal  to  3546*5.  The  gas  of  a  ton  of  Boghead  alone  was  in  his  experi- 
luents  equal  to  2387*7  lbs.  of  sperm,  there  being,  therefore,  according  to 
him,  an  increase  in  the  amount  of  light  of  1158-8  lbs.  of  sperm — that  is, 
of  48  per  cent.  In  my  trials,  instead  of  an  increase,  there  was  a  loss  of 
1772-3  lbs.  of  sperm  on  the  whole  quantity — that  is,  of  46  per  cent. 

How  are  we  to  reconcile  these  discordant  results?  I  have  already  slated 
that,  while  Dr.  Frankland  got  gas  from  Boghead  alone  equal  to  2387-7  lbs. 
of  sperm,  I  got  gas  equal  to  3253*4  lbs.  But  Dr.  Frankland's  gas,  when 
51 ,720  feet  per  ton  were  obtained,  was  equal  to  3546-5  lbs.  of  sperm;  which, 
though  an  increase  of  48  per  cent,  on  the  Boghead  gas  by  his  own  trials, 
is  only  9  per  cent  over  the  Boghead  gas  by  mine.  Why  I  have  always 
had  a  loss  instead  of  a  gain,  I  cannot  conceive.  The  only  difl'erence  in 
the  modes  we  have  followed,  in  ascertaining  the  quality  of  the  gases  which 
we  produced,  is,  that  he  received  into  his  gasholder  only  a  pari  of  the 
gas  as  it  was  evolved  from  the  coal,  and  of  which  gas  only  be  tried  the 
illuminating  power;  while  I  received  the  whole  of  the  gas  into  my  gashold- 
ers, and  tested  it.  Surely  my  method  is  the  more  correct  of  the  two,  and 
claims  more  confidence  in  its  results.  Be  this  as  it  may,  I  conclude  from 
these  trials  that,  by  the  further  use  of  water,  no  benefit  is  derived;  indeed, 
that  while  the  use  of  a  small  quantity  of  water  does  little  harm  in  dimin- 
ishing the  amount  of  light,  the  use  of  a  large  quantity  of  water,  with  the 
view  of  procuring  a  large  quantity  of  gas,  proves  injurious  to  a  consider- 
able extent.  In  further  proof  of  this  I  give  only  one  trial.  In  it  the 
illuminating  power  per  ton  of  coal  was  reduced  in  a  very  great  degree. 


Gas  per 

ton. 

1 

Specific 
gravity. 

Conden- 
sation hy 
chlorine. 

Dura- 
bility. 

Argand 

feet 
per  hour. 

Illumina- 
ting power  1 
foots  cand. 

One  foot 

s=:  grains 

sperm. 

Gas  per 

ton = lb. 
sperm. 

1 

!  75,253 

1 

m.    8. 
640           4-125       29     10 

9 

0-27 

32-4 

348-3 

According  to  Mr.  Clegg,  75,000  feet  of  gas,  of  2-4  candles  per  foot, 
were  got  from  a  ton  of  Boghead-^that  is,  equal  to  2880  lbs.  of  sperm  per 
ton.  I  could  only  get  345*5  lbs.  How  to  reconcile  these  very  discord- 
ant results  I  know  not.  I  wish  much  that  Mr.  Clegg  had  stated  the  de- 
tails of  the  process  by  which  he  succeeded  in  procuring  this  large  quantity 
of  gas,  and  how  he  ascertained  the  illuminating  power.  That  there  must 
be  a  great  loss  in  all  attempts  to  obtain  a  large  quantity  of  gas  from  Bog- 
liead  is  evident.  It  is  well  known  that,  when  this  coal  is  carbonized  at 
a  low  heat,  it  yields  either  a  comparatively  small  quantity  of  gas,  or,  if 
the  gas  be  in  larger  quantity,  it  is  of  low  illuminating  power.  In  trials  with 
water,  in  which,  with  the  view  of  obtaining  a  large  quantity  of  gas,  the 
water  is  propelled  through  the  retort  rapidly,  to  produce,  as  it  is  supposed, 
the  full  beneficial  effect,  the  heat  must  be  brought  very  low.  Hence, 
probably,  the  cause  of  the  loss  in  the  illuminating  power  when  we  at- 
tempt to  increase  the  quantity  of  gas. 

Though,  by  the  use  of  water  to  get  a  large  quantity  of  gas  from  Bog- 
head coal,  there  is  no  increase  in  the  amount  of  light  from  the  p^s  of  a 
ton  oi  coal,  yet  there  may  be  some  beneficial  influence  exerted  when  the 
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water  is  used,  as  to  yield  a  much  smaller  quantity  of  gas.     One  trial  was 
made  in  this  way,  and  the  following  is  the  result : 


Gas  per 

ton. 

Specific 
gravity. 

Conden- 
sation by 
chlorine. 

Dura- 
bility. 

Argand 

feet 
per  hour. 

Illumina- 
ting power 

1  foots 

candle 
120  grains. 

One  foots 
grs.  sperm. 

Gas   of  1 

ton = lb. 
sperm. 

24,932 

554 

11-75 

m.     s. 
48     20 

6-8 

6-51 

781-2 

2782-4 

In  this  case,  though  the  increase  of  gas  amounted  to  64  per  cent.,  yet 
there  was  a  loss  of  light  in  that  obtained  from  Boghead  alone  to  the  ex- 
tent of  about  15  per  cent.;  still  further  proving  that  water  not  only  does 
not  exert  any  beneficial  influence,  but  that,  in  most  cases,  it  actually 
proves  injurious,  by  reducing  the  total  amount  of  light  got  from  the  coal 
in  the  usual  way  of  carbonizing  it. 

The  remark  made  regarding  the  uncertainty  of  the  process  is  also  still 
further  proved  by  the  above  trial.  It  seems  difficult  so  to  regulate  it  a's 
to  obtain  always  the  same  results. 

From  what  has  now  been  said,  I  think  I  am  still  further  warranted  in 
coming  to  the  general  conclusion  that,  in  no  instance  is  there  any  gain  in 
the  amount  of  light  from  Boghead  coat  gas  by  the  agency  of  water  in  the 
method  recommmded  by  the  advocates  of  the  ^^hydrocarbon gas ^''^  and  that,  in 
those  cases  in  which  the  quantity  of  gas  is  increased  to  a  great  extent, 
there  is  a  decided  loss  by  the  agency  of  the  water. 

(To  be  continued.) 


Specification  of  the  Patent  granted  to  George  Gwt^nne,  of  the  County  of 
Middlesex f  England^  for  Improvements  in  the  Mamifacture  of  Sugar. 
Sealed  February  27,  Enrolled  August  27, 1850.* 

The  first  part  of  my  invention  will  be  found  sufficiently  detailed  in  the 
following  description:  a  suitable  oxide  of  lead,  say  for  example,  ''litharge," 
is  moistened  with  water,  and  is  then  subjected  to  a  process  of  grind- 
ing until  it  is  reduced  to  a  smooth  paste.  When  this  is  accomplished, 
twice  its  weight  of  refined  sugar  is  added  to  it,  and  the  grinding  continued 
until  these  materials  are  properly  combined.  This  result  may  be  ascer- 
tained by  putting  a  small  portion  of  the  mixture  into  a  glass,  stirring  it  up 
with  some  water,  and  after  a  few  minutes  upon  slowly  pouring  it  away. 
If  the  operation  is  perfect,  no  oxide  of  lead  in  a  free  state  will  be  found 
at  the  bottom  of  the  glass.  This  combination  for  distinction  sake  I  shall 
call  saccharate  of  lead.  During  the  grinding,  water  is  to.be  added  from 
time  to  time,  for  the  purpose  of  keeping  the  materials  in  a  state  of  moderate 
consistency,  and  the  generation  by  friction  of  such  a  degree  of  heat  as  will 
darken  the  sugar  should  be  avoided.  When  the  lead  and  sugar  have 
properly  combined,  the  mixture  should  be  allowed  to  remain  for  forty- 
♦  From  the  London  Repertory  of  Patent  Inventions,  No.  705. 
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eight  hours,  when  the  saccharide  of  lead  will  be  fit  for  use.  During  this 
latter  period  it  may  be  well  stirred  up  two  or  three  times. 

The  application  of  this  agent  for  the  purification  of  saccharine  matters 
is  carried  on  as  follows,  but  the  details  may  be  varied. 

Some  of  the  saccharide  of  lead  is  to  be  worked  up  with  water  t©  the 
consistence  of  cream,  and  passed  through  a  fine  sieve  into  the  *'blow-up" 
or  other  clarifying  vessel. 

The  raw  sugar  with  the  necessary  quantity  of  water  is  then  to  be  added 
and  the  whole  mixed  together,  when  the  steam  or  other  heat  is  to  be  ap- 

f^lied  until  the  necessary  temperature  is  attained,  which  my  experiments 
ead  me  to  consider  is  two  hundred  and  twelve  degrees  of  Fahrenheit, 
although  it  is  possible  that  on  the  large  scale  a  lower  heat,  say  one  hun- 
dred and  eighty,  may  be  found  sufficient.  The  solution  of  sugar  is  now 
to  be  filtered  through  a  bag-filter  or  other  suitable  filtering  apparatus,  and 
w^hen  perfectly  transparent  ("bright")  is  to  be  received  inta  a  suitable 
cistern. 

In  operating  on  cane  juice,  beet  root  juice,  &c.,  I  would  advise  the 
saccharide  of  lead  to  be  substituted  for  the  lime  or  carbonate  of  lime  at 
present  used.  When  the  necessary  quantity  of  this  agent  has  been  added, 
the  juice  is  to  be  brought  to  the  boil,  and  then  filtered  through  a  bag-filter 
or  other  suitable  filtering  apparatus. 

It  is,  perhaps,  unnecessary  for  me  to  observe  that  the  quantity  of  sac- 
r:haride  of  lead  to  be  used  will  depend  upon  the  quantity  of  the  raw  ma- 
terial; a  little  experience  will  enable  the  operator  to  ascertain  the  requisite 
proportion.  I  recommend  that  a  trial  should  be  made  in  the  first  instance 
at  the  rate  of  forty  pounds  of  dry  litharge  to  one  ton  of  raw  sugar  of  fair 
quality,  and  this  proportion  may  afterwards  be  increased  or  diminished 
with  other  quantities  of  the  same  sugar  to  suit  the  manufacturer.  As  the 
impurities  are  more  easily  precipitated  from  cane  juice,  &c.,  than  from 
raw  sugar,  it  may  be  advisable  to  use  a  smaller  proportion  of  saccharide 
of  lead  than  is  recommended  above  when  operating  on  such  saccharine 
matters. 

After  filtration  it  is  necessary  to  remove  a  quantity  of  lead  which  has 
got  into  solution  in  the  bright  liquor  or  juice.  There  are  several  chemical 
agents,  such  as  sulphuric  acid,  oxalic  acid,  hydro-sulphuric  acid  gas, 
sulphurous  acid  gas,  acidulated  ferro-cyanide  of  potassium,  phosphate  of 
lime,  binoxalate  of  potassa,  &c.,  which  will  render  insoluble  the  lead.  I 
however  give  the  preference  to  a  certain  mixture,  which  can  be  made  in 
the  following  manner  :— 

Calcined  bone,  "bone-earth,"  or  ^'bone-ash,"  in  fine  powder,  is  to  be 
well  washed  bv  repeated  affusions  of  boiling  water.  The  bone-earth  is 
then  to  be  made  into  the  consistence  of  thin  paste,  and  two-thirds  of  its 
weight  when  dry  of  sulphuric  acid,  previously  diluted  with  four  volumes 
of  water,  is  to  be  slowly  incorporated  with  it.  These  materials  are  then 
to  be  simmered  for  about  12  hours,  frequent  stirring  being  resorted  to, 
and  from  time  to  time  a  little  water  is  to  be  added  as  it  evaporates  away. 

At  the  end  of  this  time  as  much  water  is  to  be  added  as  will  reduce  tibe 
mixture  to  the  oonsisXewc^  o(  cream^  when  the  whole  is  to  be  thrown  into 
a  conical  linen  bag  Vo  aev«r^v^\\i^d«.^x^>i\^^%xA^^\^'!^^^ 
the  water  ceases  to  Vasl^  ^evdi*    IV^  ^\m\x^^Ni\^^N»a«^^wi'ifi^ 
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then  to  be  evaporated  to  about  half  their  bulk,  and  when  cold  are  to  be 
filtered,  and  the  filtered  fluid  is  to  be  evaporated  to  dryness  in  a  glass  or 
other  suitable  vessel,  and  the  mass  resulting  therefrom  is  to  be  heated  to 
a  dull  redness  for  an  hour  in  a  platinum  basin,  and  when  cold  is  to  be 
reduced  to  powder. 

This  powder  is  to  be  boiled  with  some  water  in  a  platinum  or  other 
suitable  vessel;  for  two  vessels  constant  stirring  being  employed,  and 
water  added  from  time  to  time  as  it  boils  away,  and  then  to  be  filtered, 
and  the  residuum  to  be  washed  with  boiling  water  till  the  water  ceases  to 
taste  acid. 

The  different  fluids  obtained  from  the  powder  are  then  to  be  mixed 
together  and  brought  to  the  boil,  when  a  thin  "cream  of  lime"  is  to  be 
slowly  added,  stirring  well  at  the  same  time,  and  continuing  the  boiling 
until  a  slight  opacity  appears,  when  filtration  is  to  take  place.  The 
clear  fluid  solution  of  phosphate  of  lime,  now  obtained,  is  to  be  slowly 
stirred  into  a  weak,  say  one  part  of  soda  and  twenty  parts  water,  and 
boiling  solution  of  carbonate  of  soda  until  a  very  slight  acidity  is  pro- 
duced. 

The  white  precipitate  produced  in  the  soda  solution  by  the  phosphate 
of  lime  is  to  be  allowed  to  subside,  when  the  clear  fluid  is  to  be  drawn 
oflf,  and  evaporated  to  the  point  at  which  it  begins  to  show  crystals  when 
quite  cold.  It  is  then  to  be  mixed  with  the  white  precipitate  above  men- 
tioned; this  mixture,  for  distinction  sake,  I  shall  call  phosphate  of  soda 
and  lime;  and,  though  I  consider  it  the  best  agentTor  rendering  insoluble 
the  lead  contained  in  the  bright  liquor  or  juice,  I  do  not  mean  to  confine 
myself  to  its  use.  I  shall  now  describe  the  manner  in  which  it  may  be 
applied. 

I  shall  suppose  the  bright  liquor  or  juice  to  have  been  received  into  a 
copper  vessel,  with  a  "steam  jacket,"  and  that  the  temperature  of  the 
fluid  is  about  180  degrees  of  Fahrenheit.  Now  mix  in  gradually  as  much 
of  the  phosphate  of  soda  and  lime  as  will  render  insoluble  the  lead. 

The  liquor  or  juice  is  now  ready  for  filtration,  but  before  this  operation 
is  performed  it  will  be  necessary  to  determine  positively  that  the  whole 
of  the  lead  has  been  rendered  insoluble. 

Afler  it  has  been  ascertained  by  testing,  as  is  now  well  understood, 
that  the  whole  of  the  lead  has  been  rendered  insoluble,  the  liquor  or  juice 
is  to  be  filtered  through  a  bag  filter,  or  other  suitable  filtering  apparatus, 
for  the  purpose  of  removing  the  insoluble  lead.  The  filtered  liquor  or 
juice  may  now  be  transferred  into  the  vacuum  pan  or  other  suitable  evapo- 
rating vessel,  and  at  once  converted  into  sugar,  or,  as  a  preliminary  step 
to  this  conversion,  the  liquor  or  juice  may  be  filtered  through  beds  of 
coarse  grained  charcoal,  in  the  manner  now  practised  in  many  London 
refiners'. 

Before  I  conclude  the  description  of  this  part  of  my  invention,  I  think 
it  necessiry  to  observe,  first,  that  raw  sugar  may  be  used,  instead  of  re- 
fined sugar,  in  the  preparation  of  what  Ihave  called  the  saccharide  of 
lead;  secondly,  that  the  saccharide  of  lead  may  be  made  by  other  pro- 
cesses than  the  one  described  by  me',  as,  for  example,  by  boiling  together 
litharge^  sugar,  and  water;  thirdly,  that  the  smooth  parts  mentioned  in 
the  early  part  of  this  specificatioa,  and  which  fot  d^i^aA>iou^n!kft^'V^^^ 
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call  lead  paste,  is  a  powerful  precipitator  of  the  impurities  contained  in  sac- 
charine matters;  and  fourthly,  that,  although  I  do  not  recommend  them, 
hydrated  oxide  of  lead  and  oxide  of  lead  itself  may  be  employed  for  the 
purification  of  raw  sugar,  cane  juice,  &c. 

When  the  lead  paste  is  employed  for  precipitating  the  impurities  from 
saccharine  matters,  it  is  to  be  used  in  the  manner  described  for  the  sac- 
ch-iride  of  lead;  but,  like  this  agent,  the  details  may  be  varied. 

The  hydrated  oxide  of  lead  can  be  prepared  by  dropping  a  weak  so- 
lution of  nitrate  of  lead  (stirring  well  at  the  same  time)  into  a  weak  solution 
of  caustic  potassa,  leaving  the  latter  very  slightly  in  excess,  throwing  the 
precipitate  in  a  filter  to  drain,  and  afterwards  washing  it  with  cold  water, 
lor  the  purpose  of  carrying  away  the  nitrate  of  potassa.  After  bein^thus 
obtained,  it  may  be  used  for  the  purification  of  saccharine  matters,  m  the 
manner  described  for  the  saccharide  of  lead. 

Although  oxide  of  lead  has  little  or  no  effect  on  the  impurities  of  raw 
sugar  when  used  in  the  manner  described  for  applying  the  saccharide  of 
lead,  still  it  can  be  made  to  act  strongly  on  these  foreign  bodies;  as  for 
example,  by  mixing  together  one  part  of  finely  powdered  litharge,  twelve 
parts  of  water,  and  twenty-four  parts  of  raw  sugar,  and  evaporating  these 
materials  with  constant  stirring  in  a  water  baih,  until  they  attain  the  con- 
sistency of  a  very  thick  syrup,  when  they  should  be  diluted  by  water  to 
the  density  of  thirty  degrees  of  Beaume's  saccharometer,  at  the  tempera- 
ture of  180,  and  then  filtered.     A  good  liquor  will  thus  be  obtained. 

I  will  now  describe  the  second  part  of  my  invention,  which  consists  of 
a  mode  or  modes  of  preparing  and  using  the  basic  acetates  of  lead,  or 
other  combination  of  lead  and  acetic  acid. 

The  lead  paste  acetate  of  lead  (or  an  equivalent  proportion  of  acetic 
acid)  is  to  be  added,  in  the  proportion  of  about  three  parts  of  dry  litharge 
to  one  part  of  acetate  of  lead;  and  these  materials  are  to  be  prepared  and 
used  in  the  manner  before  described  for  the  preparation  and  use  of  the 
saccharide  of  lead,  although  the  details  may  be  varied.  These  propor- 
tions give  the  highest  basic  acetate  (hexacetate)  known  to  chemists,  but  I 
think  it  necessary  to  observe,  first,  that  a  still  smaller  proportion  of  acetate 
of  lead  than  above  mentioned  may  be  used;  secondly,  that  the  grinding  up 
together  of  these  ingredients  is  not  indispensable,  as  an  analogous  result 
may  be  produced  by  introducing  separately  into  the  liquor  or  juice  the 
lead  paste  and  acetate  of  lead  or  acetic  acid,  as  for  example,  by  putting 
into  the  blow-up  or  other  clarifying  vessel  containing  the  raw  sugar  or 
juice,  some  acetate  of  lead  or  acetic  acid,  and  afterwards  adding  lead 
paste;  thirdly,  that  hydrated  oxide  of  lead  may  be  substituted  for  the 
lead  paste;  and  fourthly,  that  it  is  not  absolutely  necessary  to  prepare 
either  the  lead  paste  or  hydrated  oxide  of  lead,  as  oxide  of  lead  itself  may 
be  substituted  for  these  bodies,  although  not  in  my  opinion  with  advan- 

^^Se.  .  .  .... 

I  will  now  describe  the  third  part  of  my  invention,  which  consists  of 

an  improved  mode  of  rendering  insoluble  the  lead  contained  in  the  bright 

liquor  or  juice  when  the  basic  acetates  of  lead,  sub-acetate  of  kad,  fiir 

example,* have  been  empVo'j^d^  \.o  "^^infy  the  raw  sugar  cane,  &c. 

The  agent  wbich  1  ptefet  fcx  ^\^  \.\«^^3{Sfc  \a  \fww«5A.  Va.  the  sum 

manner  as  the  plaospWXe  o^  ^^^  wA\«afc  m«c&^\i^.V\si<^&ft.\aaftw^^'iL 
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my  invention,  with  this  diflerence,  that  it  is  made  slightly  allcaline  instead 
of  slightly  acid.  This  mixture,  for  distinction  sake,  I  shall  call  alkaline 
phosphate  of  soda  and  lime,  and  it  is  to  be  used  as  follows,  although  the 
details  may  be  varied. 

I  shall  suppose  the  bright  liquor  or  juice  to  have  been  received  into 
a  copper  vessel  with  a  "steam-jacket,"  and  that  the  temperature  of  the 
fluid  is  about  180  degrees  of  Fahrenheit.  Now  mix  in  gradually  as  much 
of  the  alkaline  phosphate  of  soda  and  lime  as  will  render  insoluble  the 
lead. 

The  liquor  is  juice,  and  is  now  ready  for  filtration,  but  before  this 
operation  is  performed  it  will  be  necessary  to  determine  po^tively  that 
the  whole  of  the  lead  has  been  rendered  insoluble, 

AAer  it  has  been  ascertained  by  testing,  as  is  now  w^l  understood, 
that  the  whole  of  the  lead  has  been  rendered  insoluble,  the  liquor  or  juice 
is  to  be  littered  through  a  bag  filter,  or  other  suitable  filtering  apparatus, 
for  the  purpose  of  remoiing  the  insoluble  lead,  and  afterwards  the  liquor 
or  juice  may  be  converted  into  sugar. 


Before  I  conclude  the  description  of  this  part  of  my  inTention,  I  think 
it  necessary  to  observe,  first,  that  the  phosphate  of  soda  and  lime  may  be 
used,  instead  of  the  alkaline  phosphate  of  soda  and  lime.  Second,  that 
vhat  I  have  called  the  white  precipitate,  which  is  produced  in  preparing 
the  above  phosphates,  maybe  used  in  amannerditi'erent  from  that  direct- 
ed by  me,  as,  for  example,  the  clear  fluids  contained  in  these  phosphates 
may  be  added  to  the  bright  liquor  or  juice  first,  and  the  white  precipitate 
'aftervrards.  Third,  that  the  above  phosphates,  instead  of  being  made 
dightly  acid  and  slightly  alkaline,  may  be  made  neutral.  Fourth,  that 
ammonia  or  potassamayoe  substituted  for  tbe  soda  contained  in  Ibe  above 
three  phosphates;  and,  fifth,  that  tbe  phosphates  of  soda,  potassa,  or  am- 
monia^ may  be  lued  as  substitutes  for  the  ^hos^'balte  of.  in^'«&^.''^^mftt 
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the  alkaline  phosphate  of  soda  and  lime,  and  the  neutral  phosphate  of 
soda  and  lime. 

I  will  now  describe  the  fourth  part  of  my  invention,  which  consists  of 
improvements  in  the  vacuum  pan,  as  referred  to  in  the  drawing,    d,  the 
vacuum  pan;  b,  the  receiver;  h,  a  pipe  inserted  into  the  bottom  of  the 
receiver,  b,  and  thirty-four  feet  long.     It  is  shown  broken  in  the  drawing. 
This  pipe  dips  into  the  small  box,  r,  filled  with  water,     a,  the  conden- 
ser; E,  the  injection  cock  for  the  admission  of  cold  water;  c,  the  air  pump; 
F,  the  pipe  of  communication  between  the  air  pump  and  condenser;  c, 
a  pipe  inserted  into  the  bottom  of  the  condenser,  a.     It  is  of  the  same 
length  as  the  pipe,  h,  and  dips  into  a  similer  box,  q,  filled  with  water. 
The  following  description  will  explain  the  mode  of  action: — Any  liquor 
which  boils  out  of  the  vacuum  pan,  d,  falls  into  the  receiver,  b,  and  from 
thence  down  the  pipe,  h,  into  the  box,  r,  from  whence  it  flows  airay 
into  some  suitable  receiver.     The  stream  from  the  liquor  in  the*  vacuum 
pan,  D,  passes  into  the  receiver,  b,  and  from  thence  into  the  condenser, 
A,  where  it  meets  the  injection  water  coming  through  the  injection  case,  e, 
by  which  it  is  condensed,  and  falls  to  the  bottom  of  the  condenser,  a,  and 
passes  from  thence  through  the  pipe,  G,  into  the  vessel,  Q,  from  whence 
it  runs  away. 

As  the  whole  of  the  steam  which  is  produced  in  the  vacuum  pan,  will 
be  condensed  by  the  means  above  described,  it  must  be  obvious  that 
nothing  but  the  air  contained  in  the  liquor,  or  the  air  coming  through 
leakages  in  the  vacuum  pan,  can  pass  through  the  pipe  of  communication, 
F,  into  the  air  pump,  c. 

As  there  may  be  sugar  houses  where  there  is  not  a  sufiScient  height  to 
enable  these  improvements  to  be  carried  out  in  the  manner  shown  in  the 
drawing,  the  following  substitutes  may  be  used: — First,  instead  of  the 
long  pipes,  g  and  ii,  small  pumps  may  be  applied  in  their  places.  Se- 
cond, the  exhaust  arm,  z,  of  the  vacuum  pan,  d,  may  be  carried  up  sudi 
a  height  as  will  give  the  necessary  elevation  for  the  condenser,  a,  and  the 
receiver,  b.  For  the  purpose  of  preventing  any  condensation  in  the  ex- 
haust arm,  z,  it  might  be  increased  in  another  pipe  between  which  steam 
might  be  admitted. 

t  am  aware  that  it  has  been  proposed  to  condense  the  steam  ariang 
from  the  vacuum  pan  by  injection  water  passing  through  a  pipe  similar 
to  the  pipe,  o.  Now  my  improvements  consist  m  the  combination  of  the 
long  pipes,  and  the  air  pump,  or  in  the  combination  of  the  air  pump  and 
two  small  pumps  used  in  the  manner  described  above. 

Having  thus  explained  my  invention,  I  wish  it  to  be  understood  that 
I  do  not  claim  generally  the  use  of  basic  acetates  of  lead  in  the  maDufac- 
ture  of  sugar;  neither  do  I  claim  generally  the  separation  of  insoluble 
lead  from  saccharine  matters  by  filtration  through  bag  or  other  filters. 
But  what  I  claim  is, 

First,  the  use  and  application  of  saccharide  of  lead,  whether  prepared 
in  the  manner  hereinbefore  described,  or  in  any  other  manner,  of  lead  paste, 
and  of  oxide  of  lead,  in  the  manufacture  of  sugar,  and  the  use  and  applica- 
tion of  suitable  chemical  agents  for  rendering  insoluble  the  lead  left  mdie 
briorht  liquor  or  juice  through  the  use  and  application  of  saecbaride  of 
lead,  whether  m^dem^^\si'«:cix^^x\i«c^vxv  described  or  in  anjc^ernm- 
neri  of  lead  paAe  vaii  oTvi^  ol\^^«    KsA\*j^^^KCB^*^!&it.^^M^^1ia(<r 
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other  filters  for  separating  insoluble  lead  contained  in  the  bright  liquor  or 
juice  when  such  lead  has  been  introduced  through  the  use  of  hydrated 
oxide  of  lead. 

Secondly,  I  claim  the  means  herein  described  of  preparing  and  using 
basic  acetates  of  lead,  or  other  combinations,  lead,  and  acetic  acid,  in  the 
manufacture  of  sugar. 

Thirdly,  I  claim  the  means  herein  described  of  rendering  insoluble  the 
lead  left  m  the  bright  liquor  or  juice  when  the  basic  acetates  of  lead  have 
been  employed  to  purify  the  raw  sugar  cane,  juice,  &c.  And  I  also  claim 
the  separation  of  insoluble  lead  produced  in  the  bright  liquor  or  juice  in 
the  manner  herein  described  by  filtering  the  saccharine  matters  containing 
such  lead  through  bag  or  other  filters. 

Fourthly,  I  claim  the  improvements  herein  described  in  the  combina- 
tion and  working  of  vacuum  pans. 


Boiler  Explosion.* 

London  has  usually  been  very  free  from  boiler  explosions,  although 
a  great  proportion  of  the  engines  in  it  are  worked  with  high  pressure 
steam.  We  regret,  therefore,  to  have  to  record  a  very  disastrous  explo- 
sion which  occuned  on  the  2d  instant,  at  a  saw  mill  at  Wapping.  The 
circumstances  were  rather  peculiar.  The  boiler  was  of  the  belt  shape, 
cylindrical,  with  flue  through  of  /^  plates;  the  ends  were  strongly  stayed, 
the  water  was  not  low,  and  the  pressure  was  only  about  16  lbs.  per 
square  inch.  The  shell  was  6  feet  diameter,  and  we  should  have  had  no 
hesitation  in  working  such  a  boiler  to  40  or  50  lbs  per  square  inch.  Many 
boilers  about  Manchester,  of  8  or  9  feet  diameter,  and  the  same  thickness 
of  plates,  are  doing  so  with  great  safety.  In  this  case  the  bottom  of  the 
shell  had  become  corroded,  where  it  rested  on  the  ridge  of  brick-work 
separating  the  two  flues,  to  such  an  extent,  that  in  many  places  not  an 
eighth  of  an  inch  of  sound  metal  was  left.  The  boiler  had  given  signs, 
by  excessive  leakage  for  several  months,  that  the  bottom  was  in  bad  con- 
dition, and  it  had  been  patched,  but  no  investigation  of  it  by  any  compe- 
tent person  had  taken  place.  Had  the  boiler  oeen  tested  in  its  place  by 
hydraulic  pressure  to  30  lbs.  on  the  inchj  the  accident  would  never  have  hap- 
penedy  two  lives  would  have  been  savedy  and  the  proprietor  would  have  been 
several  thousand  pounds  the  richer.  Such  a  scene  of  devastation  as.it  occa- 
sioned it  has  never  been  our  lot  to  witness  before.  Similar  explosions 
have  taken  place  at  Burnley  and  Worcester,  during  the  last  few  days, 
in  both  of  which  we  suspect  shortness  of  water  will  prove  to  have  been 
the  cause. 


Self-acting  Plugs  for  Boats. \ 

To  the  Editor  of  the  Artizan. 

Sia: — The  recent  sacrifice  of  life  which  attended  the  loss  of  the  Ama* 
zon  aiid  Birkenhead  has  called  forth,  among  other  inventions,  that  of  a 
self-acting  plug  for  boats. 

*  From  the  London  Artizmn  for  September,  1853. 
t  Fnmi  the  London  Artisftni  September,  1853. 
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The  valve  of  Lieut.  Stevens'*^  has  been  put  in  practice,  but  it  is  disap- 
proved of  by  some,  in  consequence  of  the  centre  bolt  getting  scre^ired  too 
tight,  or,  from  the  swelling  of  the  leather  disk,  the  upper  table  of  the  valve 
cannot  be  turned  round;  after  trial,  they  were  rejected  by  the  West  India 
Mail  Company  for  this  defect. 

Another  valve  (or  plug)  has  been  invented  by  Mr.  Lisabe,  which  con- 
sists of  a  brass  box  perforated,  containing  a  ball,  which,  when  the  boat  is 
immersed,  is  pressed  against  an  India-rubber  seating,  and  the  water  is 
thus  kept  out  of  the  boat;  and  when  the  boat  is  suspended  in  the  davits, 
the  ball  falls  by  its  own  gravity,  and  allows  the  water  to  escape. 

As  this  design  is  very  similar  to  one  which  I  formed  some  months  ago, 
in  connexion  with  a  scheme  for  lowering  ships'  boats,  I  am  tempted  to 
commit  it  to  print,  because  I  think  it  is  less  complicated  in  its  construc- 

Fig.  1. 


Tig.  2. 


tion  than  that  of  Mr.  Lisabe's.  Fig.  1  is  a  sectional  eleyation,  and  fig. 
2  a  plan,  with  the  upper  lid.  A,  removed.  The  lower  casting  forms  a 
shield  and  face  to  the  India  rubber  disk,  b,  and  flanch  for  bolting  to  the 
bottom  planks  of  the  boat;  the  upper  face  is  screwed  into  the  lower  one, 
as  shown,  whilst  the  lid,  a,  fits  into  the  top  of  the  upper  face  or  shield. 

When  the  boat  is  suspended  in  the  davits,  the  disk,  b,  will  fall  on  to 
the  lower  face,  and  allow  the  water  to  escape  throu^  the  ades,  in  the 
direction  of  the  curved  arrows;  and  when  the  boat  is  in  the  water,  the 
disk  will  be  floated  and  pressed  against  the  upper  face,  and  the  water 
will  thus  be  effectually  kept  out;  the  lid,  a,  is  provided  for  the  puipose 
of  keeping  in  the  water,  when  it  is  necessary  to  clean  the  boat.  ^  India 
rubber  has  now  been  used  for  several  years  for  marine  enipne  air  pump 
buckets,  in  an  exacl\y  sm\\wm'M«i«^^R^^  mS 
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On  the  Expansion  of  Isolated  SUeanij  and  the  Total  Heat  of  Steam.    By 

Mr.  Charles  W.  Siemens.'*' 

The  object  of  this  paper  is  to  lay  befpre  the  members  the  results  of 
certain  experiments  on  steam,  purporting,  in  the  first  place,  to  corrobo- 
rate Regnault's  disproval  of  Watt's  law — 'Hhat  the  sum  of  latent  and 
sensible  heat  in  steam  of  various  pressures  is  the  same;"  in  the  second 
place,  to  prove  the  rate  of  expansion  by  heat  of  isolated  steam;  and,  in 
the  third  place,  to  illustrate  the  immediate  practical  results  of  those  experi- 
ments in  working  steam  engines  expansively. 

The  amount  of  heat  required  to  convert  one  pound  of  water  into^team 
of  different  pressures,  has  occupied  the  attention  of  natural  philosophers 
from  the  earliest  periods  of  the  modern  steam  engine.  Dr.  Black  ob- 
served, about  a  century  ago,  that  a  large  quantity  of  heat  was  absorbed 
by  water  in  its  conversion  into  steam,  (not  accompanied  by  an  increase 
of  temperature,)  which  he  termed  ''the  latent  heat  of  steam."  His  appa- 
ratus consisted  simply  of  a  metallic  vessel  containing  water,  which  he 
exposed  to  a  very  re^lar  fire;  and  from  the  comparative  time  which  was 
occupied,  first  in  raising  the  temperature  of  the  water  to  the  boiling 
point,  and,  secondly,  in  efiecting  the  evaporation,  he  approximately  de- 
termined the  amount  of  latent  heat.  Resuming  the  experiment,  in  con- 
junction with  Dr.  Irvine,  he  employed  a  different  apparatus,  consisting 
of  a  steam  generator,  and  of  a  surface  condenser,  or  a  serpentine  tube, 
surrounded  by  a  large  body  of  cold  water.  The  steam  which  condensed 
in  the  serpentine  tube  was  carefully  collected  and  weighed,  and  the  rise 

*  Fnim  the  London  Joarnal  of  Arts  and  Sciences,  September,  1862. 
Vol.  jtXlV.— TaiBB  Ssbixs.— No.  6.— DxcxxBim,  185%.  %V 
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of  temperature  of  the  surrounding  water  was  observed,  which,  muhipUed 
by  its  known  quantity,  represented  the  total  quantity  of  heat  which  the 
steam  had  yielded. 

The  quantity  of  heat  requisite  to  raise  the  temperature  of  one  pound  of 
water  through  1°  Fahr.,  being  taken  for  the  unit  of  heat,  Black  and  Irvine 
obtained  for  the  total  quantity  of  heat  in 


Steam  of  atmospheric  prcMure, 

the  number, 

954 

Southern, 

•            • 

1021 

Watt. 

• 

• 

.       lUO 

Regnault,         • 

•            • 

1145 

Dr.  Urc,    . 

• 

• 

.       1147 

Deaprcr,  1 136,  but  later, 

•            • 

1152 

Brix,          •             •            • 

• 

• 

.       1152 

Guy  Lussac  and  Clement, 

•            • 

1170 

Count  Kumford,    . 

• 

•            < 

.       1206 

All  of  these  eminent  experimentalists  employed  essentially  the  same 
apparatus,  and  the  differences  between  their  results  prove  its  great  lia- 
bility to  error.  Brix,  of  Berlin,  was  the  first  to  investigate  those  errors, 
and  to  calculate  approximately  their  effect  upon  the  results  obtained. 

While  such  a  large  amount  of  labor  and  talent  has  been  expended,  to 
determine  the  latent  heat  in  steam  of  atmospheric  pressure,  a  far  more 
important  question  seems  to  have  been  passed  over  with  neglect,  namely, 
What  is  the  relative  amount  of  heat  in  steam  of  various  densities?  Watt 
justly  perceived  the  importance  of  this  question,  but  contented  himself 
with  one  experiment,  upon  which  he  based  his  law,  *Hhat  the  sum  of 
latent  and  sensible  heat  in  steam  is  the  same  under  all  pressures."  South- 
ern repeated  the  experiment,  and  found  that  steam  of  greater  density  con- 
tained absolutely  more  heat  than  steam  of  lower  pressure,  which  induced 
him  to  adopt  the  hypothesis,  that  ^'the  latent  heat  of  steam  was  the  same 
at  all  pressures." 

Subsequent  experiments  and  general  reasoning  seemed  to  be  in  favor 
of  Watt's  law,  which  enjoyed  general  confidence  until  it  was  attacked, 
only  a  few  years  since,  by  Regnault,  of  Paris,  who  proved,  by  a  series  of 
exceedingly  elaborate  and  carefully  conducted  experiments,  that  neither 
the  law  of  Watt  nor  that  of  Southern  was  correct,  but  that  the  truth  lay 
between  the  two.  The  apparatus  employed  bv  M.  Regnault  may  be  said 
to  be  a  refinement  upon  those  previously  emproyed,  and  with  the  advan- 
tage of  Brix's  labors,  to  determine  the  amount  of  errors,  he  seems  to 
have  succeeded  in  measuring  the  absolute  amount  of  heat  in  steam  of 
various  pressures  with  surprising  accuracy.  The  costly  and  complicated 
nature  of  the  apparatus  employed  b^  M.  Regnault,  has  hitherto  prevent- 
ed other  experimentalists  from  repeating  the  experiment;  and,  in  tne  mean 
time,  practical  engineers  still  continue  to  adhere  to  Watt's  law. 

Shortly  after  the  publication  of  Regnault's  experiments  by  the  Caven- 
dish Society,  in  1848,  the  idea  occurred  to  the  author  of  the  present  paper 
that  their  results  mi^ht  be  brought  to  a  positive  test  by  a  simple  appara- 
tus, which  he  exhibited  to  the  meeting  in  operation.  It  consists  of  an 
upright  cylindrical  vessel  of  tin-plate,  surrounded  by  an  outer  vessel, 
filled  with  charcoal,  or  other  non-conducting  material.  A  steam  p^, 
with  a  contracted  glass  vein  or  nozzle,  enters  the  upper  part  of  the  mner 
vessel^  in  a  position  inclining  upwards,  in  order  that  the  water  of  primiDg 
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from  the  boiler,  and  of  condensation  within  the  pipe,  may  return  to  the 
former,  allowing  only  a  small  jet  of  pure  steam  to  enter  the  vessel,  where 
it  suddenly  expands,  and  communicates  its  temperature  to  the  bulb  of  a 
thermometer,  which  is  inserted  through  a  stuffing  box  from  above.  The 
lower  extremity  of  the  inner  vessel  is  connected  on  the  one  hand  to  a 
mercury  gauge,  and  on  the  other  to  a  condenser,  by  means  of  a  stop  cock 
to  regulate  the  pressure.  The  pressure  and  temperature  of  the  steam 
within  the  boiler  being  known,  and  the  temperature  of  the  expanded 
steam  observed,  it  will  be  seen  whether  that  temperature  coincides  with 
the  temperature  which  is  due  to  pressure  indicated  by  the  mercury  gauge. 
If  it  did,  then  Watt's  law  would  be  confirmed;  but  since  the  temperature 
rises  higher  than  is  due  to  the  pressure,  it  follows  that  the  high  pressure 
steam  contains  an  excess  of  heat,  which  servesto  super-lieat  the  expanded 
steam.  All  losses  of  heat  from  the  apparatus  would  tend  to  reduce  the 
temperature,  and  be  in  favor  of  Watt's  law;  but  it  will  be  shewn  that 
those  losses  may  be  entirely  eliminated,  and  a  true  quantitative  result  be 
obtained.  For  this  purpose,  the  pressure  in  the  boiler  should  first  be 
raised  to  its  highest  point,  and  the  indicating  apparatus  be  well  penetrated 
by  the  heat:  the  fire  under  the  boiler  should  thereupon  be  reduced,  and 
observations  made  simultaneously,  and  at  regular  intervals,  of  the  declin- 
ing pressure  within  the  boiler,  and  temperature  of  the  expanded  steam  of 
constant 'pressure.  The  pressures  being  nearly  equal,  the  fire  under  the 
boiler  is  again  increased,  and  the  observations  continued  until  the  maxi- 
mum pressure  is  once  more  obtained;  and  the  loss  of  heat  by  radiation, 
&c.,  may  be  correctly  estimated,  by  a  comparison  of  the  two  series  of  ob- 
servations. 

The  second  portion  of  this  paper  relates  to  the  rate  of  expansion  of 
isolated  steam  by  heat,  that  is,  steam  isolated  from  the  water  from  which 
it  is  generated. 

The  author  has  not  been  able  to  meet  with  any  direct  experiments  on 
this  subject,  except  some  at  a  recent  period  by  Mr.  Frost,  of  America, 
which,  however,  do  not  seem  entitled  to  much  confidence.  The  rate  of 
expansion  of  air  and  other  permanent  gases  by  heat  was  first  ascertained 
by  Dalton  and  Guy  Lussac  simultaneously,  who  determined  that  all  gases 
expanded  uniformly,  and  at  the  same  absolute  rate,  amounting  to  an  in- 
crease of  bulk  equal  to  ^f  f  ^th  part  of  the  total  bulk  at  32°  Fahr.  for  every 
degree  Fahr.,  or  5  J^jth  part  of  the  total  bulk  at  212°.  Dulong  and  Petit 
confirmed  the  law  of  Dalton  and  Guy  Lussac;  but  it  appears  that  these 
philosophers  confined  their  labors  to  the  permanent  gases  and  atmospheric 
pressure,  and  merely  supposed  the  general  applicability  of  their  discovery. 

Being  interested  in  the  application  of  ''super-heated"  steam,  the  author 
tried  some  direct  experiments  on  its  rate  of  expansion,  in  the  year  1847, 
which  confirmed  his  view,  that  vapors  expand  more  rapidly  than  perma- 
nent gases;  or,  in  other  words,  that  the  rate  of  expansion  of  diflferent 
gases  and  vapors  is  equal,  not  at  the  same  absolute  temperature,  but  at 
points  equally  removed  from  their  point  of  generation. 

The  apparatus  employed  in  these  experiments  consists  of  a  metallic 
trough,  containing  oil,  which  is  placed  upon  a  furnace,  heated  by  the 
flame  of  gas.     One  end  of  the  trough  is  provided  with  a  stuffing  box, 
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through  which  b  glass  tube,  of  about  ^i^th  inch  diameter,  and  sealed  at 
one  end,  may  be  slipped,  and  wiil  rest  horizoatalljr  upon  a  scale  below 
the  surface  of  the  oil.  The  mouth  of  the  glass  tube  is  connected  to  an 
open  mercury  syphon,  with  either  the  one  or  the  other  leg  filled  with 
mercury,  to  produce  the  desired  pressure  within  the  horizontal  glass  tube. 
A  small  drop  of  water  and  a  piston  of  mercury  being  introduced  into  the 
bottom  of  the  tube,  it  is  placed  in  the  oil  bath,  and  connected  to  the  sy- 
phon. The  oil  bath  is  then  gradually  heated,  and  the  temperature  ob- 
served. As  soon  as  the  boiling  point  of  water  under  the  pressure  in  question 
is  reached,  the  mercury  piston  will  move  rapidly  forward,  until  all  the 
water  is  converted  into  steam.  The  temperature  cootinuiog  to  increase, 
the  piston  will  continue  its  course  more  slowly  upon  the  scale,  where  its 
progress  is  noted  from  time  to  time,  together  with  the  temperature.  The 
experiment  is  continued  until  the  temperature  reaches  about  400°,  when 
the  oil  begins  to  boil:  the  gas  flame  is  then  withdrawn,  and  the  Iratfa  al- 
lowed to  cool  gradually.  The  observations  of  the  temperature  and  the 
position  of  the  mercury  piston  are  continued  until  tiie  steam  contained 
behind  it  is  recondensed.  A  comparison  between  the  two  series  of  ob- 
servations gives  the  correct  mean  of  the  experiment,  by  which  the  effects 
of  the  friction  (^the  mercury  piston,  any  possible  slight  leakage  of  steam 
past  it,  and  faults  consequent  on  the  slow  transmission  of  heat,  are  com- 
pletely neutralized. 

The  curve,  a,  on  the  diagram,  has  been  drawn,  expressing  the  rate 
of  expansion  of  atmospberic  steam  according  to 
these  experiments.  The  results  of  nine  separate 
experiments  very  nearly  coincide  (as  shown  by  the 
dotted  lines,  which  give  the  extreme  variation  m 
the  experiments),  except  at  the  starting  point, 
where  tbe  rate  of  expansion  is  so  very  great,  that 
it  is  difficult  to  obtain  correct  observations:  changes 
in  tbe  barometer,  moreover,  affect  tbe  curve  in  the 
vicinity  of  the  boiling  point.  To  obviate  tbe  effect 
of  these  inaccuracies,  the  unit  of  volume  in  laying 
down  the  curves  from  each  of  the  nine  expeh- 
ments  was  taken,  not  at  tbe  absolute  boiling  point, 
but  at  250°,  where  tbe>  expansion  had  already  as- 
sumed a  definite  course. 
The  diagram  also  shows  a  straight  line,  b,  expressing  the  rate  of  ex- 
pansion of  common  air,  which  atlirst  divergesgreatly  from  tbe  hyperbolic 
curve  of  expansion  of  steam,  although  the  asymptote  of  the  latter  aeemi 
to  run  parallel  to  the  former.  The  author  considers  it,  therefore,  highly 
probable,  "that  the  rate  of  expansion  of  all  gases  may  be  expressed  hy 
one  hyperbola,  which  starts  from  the  condensing  point  of  the  Kaa,*'  and 
that  the  apparently  uniform  rate  of  expansion  of  the  permanent  gases  mar 
be  accounted  for  by  their  great  elevation,  at  the  ordinary  temperature, 
above  their  supposed  boiling  point,  in  consequence  whereof  the  tnie  curve 
approaches  so  nearly  to  its  asymptote  that  the  difference  caoQot  be  de- 
tected by  experiments. 
Tbe  geneial  result  obtained  from  tbe  above  experiments  utay  be  staled 
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as  follows: — That  steam  generated  at  212^^  and  maintained  at  a  constant 
pressure  of  one  atmosphere^  when  heated  out  of  contact  with  water  to 

230®  is  expanded  5  times  more  ihan  air  would  be. 
240®         ditto       4  ditto  ditto. 

260®         ditto        3  ditto  ditto. 

370®         ditto       2  ditto  ditto. 

The  author  intends  to  extend  the  range  of  his  experiments  upon  gases 
and  vapors  under  high  pressure,  and  will  communicate  the  further  results 
to  the  Institution. 

I  The  diagram  contains  another  curve,  c,  showing  the  results  of  Mr.  Frost's 
experiments  (alluded  to  before,)  which,  from  the  very  sudden  and  irregu- 
lar rise  at  the  commencement,  appears  to  be  affected  by  some  serious 
source  of  error. 

The  two  curves  of  pressure  and  density,  p,  and  d,  show  the  rate  at 
•which  saturated  steam  increases  in  pressure  and  in  density  with  the  rise 
of  temperature  marked  at  the  bottom  of  the  diagram.  It  will  be  observed 
that  the  pressure  increases  at  a  rather  greater  rate  than  the  density;  and 
it  is  a  remarkable  circumstance,  that  the  difference,  or  the  rate  at  which 
the  pressure  increases  faster  than  the  density  (which  is  in  effect  the  rate 
of  expansion  of  saturated  steam  with  the  increase  of  sensible  temperature), 
exactly  coincide  with  the  line,  b,  representing  the  rate  of  expansion  of 
atmospheric  air. 

It  has  been  theoretically  demonstrated  that  a  perfect  Boulton  and  Watt 
condensing  engine  (abstracting  friction  and  all  losses  of  heat  in  the  fur- 
nace and  through  radiation)  would  only  yield  about  7  per  cent,  of  the 
mechanical  force,  which  would  be  equivalent  to  the  expanded  heat.  It 
may  be  argued  from  this,  that  the  steam  engine  is  destined  to  undergo 
another  great  modification  in  principle;  and,  in  the  author's  humble  opin^ 
ion,  this  crisis  will  be  accelerated  by  inquiries  into  those  properties  of 
gaseous  fluids  which  have  hitherto  excited  but  little  attention,  and  espe- 
cially into  the  properties  of  dry  steam,  or  isolated  steam. 

The  present  paper  will  be  confined  to  shewing  the  effect  of  the  above 
experiments  upon  the  rate  of  expansion  of  steam  within  the  steam  cylin- 
der of  an  engine.  It  was  demonstrated  by  the  first  named  experiments, 
that  expanded  steam  is  super-heated  steam;  and,  by  the  second,  it  is 
shown  what  is  the  expanslbn  of  bulk  due  to  an  increasi^  of  temperature. 
Supposing  the  results  of  the  experiments  to  be  correct,  the  expansion  curve 
as  laid  down  by  Pambour,  and  which  is  based  upon  Watt's  law,  re- 
quires a  modification  due  to  the  excess  of  temperature  in  expanding  steam, 
and  it  will  be  observed,  that  this  correction  in  the  curf  e  of  expansion  is 
in  favor  of  working  engines  expansively;  as  a  greater  average  pressure  is 
obtained  during  expansion  than  would  be  the  case  if  the  expanded  steam 
were  not  thus  super-heated.  Its  correctness  is  corroborated  by  some 
actual  observations  by  Mr.  Edward  A.  Cowper  in  taking  diagrams  of  ex-^ 
pansive  engines,  previous  to  his  acquaintance  with  the  above  experiments. 
It  moreover  appears,  that  in  Cornwall  engineers  have  been  practically 
acquainted  with  the  fact,  that  expanded  steam  is  super-heated  steam,  and 
more  economic  in  its  use  than  saturated  steam;  for  it  is  a  practice  with 
them  to  generate  the  steam  at  very  high  pressure,  and  to  expand  it  dqwn 
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to  the  required  pressure  previous  to  its  reaching  the  steam  cylinder. 
Another  remarkable  practical  observation  b,  that  a  jet  of  high  pressure 
steam  does  not  scald  the  naked  hand,  "while  a  jet  of  low  pressure  steam 
does,  although  the  high  pressure  steam  is  the  hotter  substance.  The 
cooling  eiTect  of  a  jet  of  high  pressure  steam  is  so  powerful,  that,  as  the 
author  hns  been  informed,  ice  has  been  actually  produced  in  the  heat  of 
summer  in  America,  by  blowing  a  powerful  jet  of  steam  of  400  lbs.  pres- 
sure per  square  inch  against  a  damp  cloth.  This  phenomenon  may  be 
explained  by  the  perfectly  dry  and  under  saturated  state  of  expanded 
steam,  which  with  a  strong  tendency  to  re-saturate  itself,  produces  a  pow- 
erful evaporation  on  moist  surfaces  with  which  it  comes  in  contact.  The 
rapid  rate  of  e:cpansion  of  steam  by  heat,  when  still  near  its  boiling  point, 
proves  the  economy  of  heating  the  steam  cylinder,  either  by  a  steam- 
jacket,  or  by  the  application  of  fire.  It  is,  however,  important  to  observe, 
that  the  specific  heat  of  steam  seems  to  diminish,  the  more  the  tempera- 
ture exceeds  the  boiling  point. 

Mr.  Crampton  inquired  whether  the  charcoal  in  the  casing  of  the  in- 
strument would  not  get  heated  by  the  tube  of  high  pressure  steam  pass- 
ing through  it  during  the  experiment,  and  so  super-heat  the  steam  in  the 
internal  cylinder? 

Mr.  Siemens  explained,  that  it  was  not  possible  for  such  an  effect  to 
take  place,  as  the  end  of  the  steam  pipe  was  exceedingly  small,  and  was 
jirotected  by  a  thick  non-conducting  casing.  He  had  also  observed 
several  times  during  the  experiments,  that  whenever  any  priming  took 
place  in  the  boiler,  and  a  drop  of  water  came  out  with  the  steam  and  fell 
on  the  bulb  of  the  internal  thermometer,  the  mercury  fell  immediately  to 
212%  or  the  boiling  point  of  water,  and  remained  steadily  there  for  four 
or  five  minutes,  until  the  whole  of  the  priming  water  was  converted  into 
steam,  when  the  mercury  again  gradually  rose  to  its  former  temperature. 
This  showed  that  the  increased  temperature  above  212^  in  the  intemal 
cylinder  was  entirely  due  to  the  extra  heat  in  the  expanded  high  pressure 
steam,  and  not  to  any  heat  derived  from  the  charcoal  casing. 

Mr.  E.  A.  Cowper  observed,  that  the  only  source  of  heat  to  raise  the 
temperature  of  the  charcoal  casing,  was  the  super-heat  in  the  expanded 
steam  in  the  interior  of  the  cylinder;  as  the  jet  of  high  pressure  steam  was 
so  small  and  well  protected,  that  it  could  not  have  any  appreciable  effect 
in  heating  the  charcoal:  consequently,  the  charcoal  casing  could  only  at- 
tain the  temperature  of  the  expanded  steam  that  was  passing  through  it, 
and  could  not  influence  the  temperature  of  that  steam.  In  the  first  ex- 
periments tried  by  Mr.  Siemens  and  himself,  the  lower  end  of  the  cylin- 
der was  entirely  open  to  the  atmosphere,  so  as  to  try  the  experiment  with 
steam  expanded  down  to  the  atmo^heric  pressure;  and  as  the  expanded 
steam  was  passing  out  into  the  atmosphere  in  a  constant  stream  from  the 
open  mouth  of  the  cylinder,  it  was  impossible  there  that  tiie  increased 
temperature  maintained  in  the  cylinder  eould  have  been  affected  by  the 
charcoal  casing,  and  it  could  only  have  been  due  to  the  extra  heat  eoa- 
taii^d  m  tiie  high  pressure  steam. 

}Ht.  Siemens  said,  that  as  a  check  on  the  accuracy  of  the  ol»ervatm% 
he  liad  tried  ^m  auccewksf^^  vei  ^ti  ^ii^tLdm^  and  a  descendiiiff  «emsv 
wl^en  any  error  from  lihe  w»\t^  ^xA^^V^  ^^xi^^V^^XsMaL^Mda  t^^ 
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rent  and  been  doubled  in  eflect;  but  he  could  not  detect  more  than  one 
degree  diCTerence  in  the  observations. — Proc.  Inst.  Meek.  Eng.,  finntng* 
ham,  England. 

On  Ike  Use  of  J^r  Vessels  in  Purt^.* 
Some  experiments  have  been  made  by  Messrs.  Kirchweger  and  Prus* 
man,  engineers,  of  Hanover,  on  the  positive  effect  produced  upon  the 
action  of  pumps  by  the  application  of  air  vessels  on  the  suction  pipes. 
Air  vessels  have  been  applied  for  many  years  on  delivery  pipes,  but  it  is 
only  lately  that  their  value  has  been  properly  estimated,  although  it  is 
obvious  that  it  is  of  as  much  importance  that  the  pump  should  be  filled 
with  water,  as  that  the  delivery  should  be  constant. 


LJJ- 


The  apparatus  employed  by  ibe  German  engineers  is  represented  in 
section  in  fig.  1.  a  is  a  reservoir,  which  represents  the  source  whence 
the  pump  draws  its  water,  b  is  the  suction  pipe,  and  c  is  a  valve-chest, 
containing  a  ball  valve,  surmounted  by  a  cock  discharging  at  the  side. 


Fig.  a. 


The  plug  of  the  cock  is  stationary,  whilst  the 
shell  is  moved  by  the  handle,  e.  d  is  the  air 
vessel. 

Fig.  2  shows  the  details  of  the  valve  on  a 
larger  scale. 

It  is  obvious  that,  by  causing  the  cock  to 
revolve  by  means  of  the  handle,  e,  a  certain 
volume  of  water  will  escape  each  time  the  pas- 
sage is  opened,  the  height  of  water  column  in 
the  pipe,  e,  answering  to  the  pressure  of  the  at- 
mosphere in  causing  the  water  to  fill  the  pump. 

The  result  of  the  trials  was  that,  when  the  air  vessel  waa  removed,  and 
the  opening  stopped,  an  increased  veloci^  of  rotation  of  the  cock  gave 
leai  water;  but  with  the  air  vessel  the  increase  of  velocity  gave  more 
water. 

*  ram  th«  Loadan  A.ft»B,  0«M«t,  VWl- 
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It  is  now  6asy  to  assign  the  quantities  of  caloric  necessary  to  produee 
an  equal  volume  of  the  vapor  of  each  liquid  at  their  respective  boiling 
points,  for  these  will  obviously  be  represented  by  the  expression 

mc{{t—oO)+l}^ 

m  being  for  each  liquid  its  number  in  column  4,  c  its  specific  heat,  t  its 
boiling  point,  and  /  the  latent  heat  of  its  vapor  at  the  temperature  of  ebul- 
lition.    When,  with  the  aid  of  the  annexed  tabh 


11 89-0 

1-000 

764-8 

0^76 

875-5 

0-775 

634-7 

0-473 

Boiling  points.  Specific  beaU.  Latent  heats. 

Water,    .             .             .             212-0*>                    1-00*'  961-8« 

Wood  spirit,              .             .       151-7                     0*67  475-2 

Alcohol,                .             .             172-4                     0-64  374-4 

Ether,           .             .            .       100-4                     0-SO  163-8 

which  exhibits  the  specific  and  latent  heats  on  which  most  reliance  can  be 
placed,  the  numerical  calculation  is  made,  the  following  are  the  results: 

Water,    ..... 
Wood  spirit,  .... 

Alcohol,  .... 

£thcr,  ..... 

The  mere  inspection  of  these  numbers  is  sufficient  to  show  that  Mr. 
Ainger  is  in  error,  or  that  by  substituting  for  water,  wood  spirit,  alchol, 
or  ether,  the  same  moving  force  will  be  obtained,  and  with  a  great  sav- 
ing of  fuel.  With  wood  spirit  about  two-thirds,  with  alcohol  about  three- 
fourths,  and  with  ether  somewhat  less  than  half  the  caloric  required  by 
water  will  suffice. 

To  the  use,  however,  of  such  liquids  there  are  obvious  objections. 
Their  cost  is  considerable  compared  to  that  of  water;  and  as  they  evohe 
at  atmospheric  temperatures  vapors  of  a  considerable  elastic  force,  they 
will,  from  imperfect  condensation,  resist  the  descent  of  the  piston,  and 
thus  give  rise  to  an  appreciable  loss  of  power.  But  notwithstanding  this 
practical  difficulty,  which  by  the  way  is  not,  in  the  cases  of  alcohol  and 
wood  spirit,  one  of  a  very  formidable  nature,  the  theoretic  conclusion  is 
no  less  certain,  that  equal  volumesof  the  vapors  of  different  liquids,  form- 
ed at  their  respective  boiling  points  under  the  pressure  of  a  single  atmos- 
phere, do  not  require  for  their  production  equal  quantities  of  caloric. 
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List  of  American  Patents  which  issued  from   Oct  12M,  to  Nov,  2</,  1952,  (iiieAi- 
sire,)  with  Exemplifications  by  Chablbs  M.  Kbllbb,  iate  Ckief  Examimr  </ 

Patents  in  the  U.  S.  Patent  Office. 

20.  For  Improved  Apparatus  for  Heating  Feed  Water  of  Steam  BoilerMf  MmtthtM  W. 
Baldwin,  Philadelphia,  and  David  Clark,  8chuylkill  Haven,  PemutjlTanim,  Odo- 
l»er  12. 

Claim, — ''What  we  claim  as  our  invention  ia,  the  arrangement  of  a  lieater  lor  tfat 
feed  water  of  steam  boilers,  with  respect  to  the  chimney,  smoke  box,  and  the  bUit  pipci 
of  the  escape  steam,  substantially  as  herein  described;  so  that  the  heated  Mioiu  and  gM 
from  the  smoke  box,  and  the  exhaust  steam  from  the  cylinder,  ahall  pm  sepaiali^ 
through  the  heater,  in  distinct  tubes  or  channels,  in  such  manner  that  tibay  cannot  wix 
notil  both  have  passed  the  heater,  as  herein  set  forth.'' 
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91.  For  an  Improvement  in  MiB  Sione$f  Thomas  Btrnett,  Bereriy,  Engiaod,  October  12; 
patented  in  fingland,  January  8,  1863. 

Claim  ^■"•^l  am  aware  that  holea  or  apertures  in  upper  and  under  mill  stones  have 
been  some  time  in  use)  and  I  do  not  daim  simply  the  making  of  holes  or  apertures  in 
mill  stones  as  my  invention;  but  I  do  claim  the  making  in  under  mill  stones,  of  holes  or 
apertures,  covered  with  wire  gauie  cloth,  perforated  metal  plates,  or  any  other  substance 
that  will  allow  part  of  the  meal  to  pass  through,  after  it  is  sufficiently  ground,  in  combi^ 
nation  with  holes  or  apertures  in  upper  mill  stones,  containing  sweepers,  brushes,  or  rub- 
bers, for  the  purpose  of  sweeping,  rubbing,  or  brushing  the  meal  over  or  through  the  wire 
gauze  cloth,  perforated  metal  plates,  or  other  substances,  without  confining  myself  to  the 
exact  detail  described  in  the  above  specification." 

23.  For  an  Improvement  in  Gong  Phugha;   Charles  Bishop,  Norwalk,  Ohio,  Octo- 

ber 12. 

Claim. — **Having  fully  described  the  nature  of  my  invention,  what  I  claim  as  new  is, 
the  manner  hereui  described  of  constructing  the  mould  boards,  and  combining  them  with 
the  blade,  in  the  manner  substantially  as  herein  specified/' 

33.  For  an  Improvement  in  Sugar  Boiling  Apparatus/  William  H.  Clement,  Philadel- 
phia, Pennsylvania,  October  12. 

Claims — ^**What  I  claim  as  my  invention  is,  1st,  The  arrangement  and  combination  of 
the  simmering  vessel  with  the  ball  cock  and  the  scumming  trough,  substantially  as  de- 
scribed in  the  first  part  of  the  foregoing  specification;  and  1  claim  this  arrangement  and 
combination,  whether  alone,  or  in  further  combination  with  a  partial  covering  of  the  bottom 
of  the  simmering  vessel,  or  the  introduction  of  the  steam  worm,  as  there  described. 

**3d.  The  agitator,  arranged  and  operating  in  the  manner  and  for  the  purposes  sub- 
stantially as  describcMl  in  the  second  and  fourth  part  of  the  foregoing  specification.** 

24.  For  an  Improvement  in  Scumming  Apparatus  for  Sugar  Panst  William  H.  Cle- 

ment, Philadelphia,  Pennsylvania,  October  12;  patented  in  England,  July  23, 1846. 

Claim  4 — ^In  conclusion,  I  wish  it  to  be  understood  that  I  claim  as  my  invention,  1st, 
the  application  in  the  manufacture  of  sugar,  of  rotating  paddles  or  leaves,  for  skimming  or 
taking  off  the  scum  and  gummous  matters  from  the  surface  of  the  liquor.*' 

25.  For  an  Improvement  in  Distilling  Apparatus;  Charles  Delesduze,  City  of  New 
York,  October  12. 

*'The  nature  of  my  invention  consists  in  apparatus  for  distilling  and  rectifying  spirits, 
without  interruption  and  without  the  use  of  charcoal.  1  can  distil  by  means  of  my  ap- 
paratus, as  pure  a  spirit  as  that  which  is  imported  into  this  country  from  Montpelier, 
France.*' 

Claims — ^'What  I  claim  as  my  invention  is,  Ist,  The  combination  and  arrangement  of 
the  boilers,  a  and  /7,  connected  by  the  pipes,  b  and  /,  with  the  column,  z,  which  enables 
me  to  work  continually  and  without  interruption,  by  distilling  the  contents  of  one  boiler, 
while  the  other  boiler  is  being  filled,  and  thus  distilling  the  contents  of  one  boiler  imme- 
diately after  the  other,  as  seen  in  the  description  of  the  work  in  the  former  part  of  this 
specification. 

'*2d,  The  combination  and  arrangement  of  the  worm,  v,  situated  between  the  two  boil- 
ers, a  and  p,  and  of  the  pipes,  u  and  x,  which  connect  the  boilers,  a  and  p,  with  the  worm, 
r,  enabling  me  to  test  and  ascertain  the  nature  of  the  liquid  contained  in  the  boiler  under 
operation,  and  to  ascertain  when  the  contents  of  that  boiler  are  distilled." 

26.  For  an  Improvement  in  Illuminating  Gas  Apparatus;  Robert  Foulis,  St.  Johns, 

New  Bnmswick,  October  12. 

C/!atm^^**What  I  claim  as  my  invention  is,  1st,  the  return  pipe,  in  combination  with 
the  retort,  substantially  as  set  forth. 

*'2d,  I  claim,  in  combination  with  the  said  pipe,  the  false  bottom  and  lining,  as  de- 
scribed. 

^3d,  I  claim  the  arrangement  of  the  decomposing  chamber,  in  combination  with  the  re- 
tom  pipe  in  the  vertical  retort 

'^th,  I  claim  the  mnployment  of  the  series  of  decomposing  trays  under  the  arrange- 
liMnt  in  the  yertical  letort,  substantially  as  described,  in  combination  with  the  central  pipe. 

•'Sith,  I  claim  refrigerating  the  gas  by  air,  substantially  in  the  manner  described." 
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27.  For  an  Improvement  in  Modes  of  Making  buUa  Rubber  Bat  Cloikf  ChmriM  Good- 
year, New  Haven,  Connecticut,  October  12. 

Claim, — "What  I  claim  as  my  invention  is,  paating  the  bat  w  fleece  of  cotton,  flax, 
silk,  or  other  6brott8  sobetanoe,  together  with  diMolved  or  softened  caoaldiouc,  gutta 
percha,  or  other  ▼ulcanizable  gum,  or  the  compounds  or  preparations  thereol^  between  cak 
tendering  rollers,  with  an  elastic  substance  interposed  between  the  bat  or  fleece  and  one 
of  the  rollers,  as  described,  or  between  the  glaied  apron  and  one  of  the  roUers,  sabstsn- 
tially  as  described." 

28.  For  an  Improvement  in  Eteetro-Magneiie  Engines,'  John  8.  Gastin,  Trenton,  New 
Jersey,  October  12. 

*^he  nature  of  my  invention  consists  in  so  arranging  the  electro-magnets  and  the 
parts  connected  therewith,  that  their  great  power  of  attraction,  in  close  proximity,  is  con- 
tinued through  the  required  length  of  stroke  of  a  reciprocating  engine  of  large  or  small 
siie." 

Claim* — "What  I  claim  as  my  invention  is,  supporting  the  principal  part  of  the  weight 
of  the  armatures  of  the  electro-magnets,  mounted  upon  sliding  guides  or  their  equivalenus 
upon  the  reciprocating  frame,  as  described,  by  means  of  springs  or  their  equivalents,  tt^ 
tached  to  said  frame,  so  as  to  preserve  the  balance  of  weight  in  the  moving  parta>  substan- 
tially as  set  forth.*' 

29.  For  an  Improvement  in  Safety   Vahes;  Alfred  Guthrie,  Chicago,  Dlinoia,  Octo- 
ber 12. 

Claim. — ^''What  I  claim  as  my  invention  is,  the  construction  of  the  cock  in  the  con- 
necting pipe,  by  which  the  resistance  to  the  pressure  is  taken  off,  and  at  which  the  stetm 
will  be  allowed  to  escape.*' 

30.  For  an  Improvement  in  Double  Seaming  Machines f  Walter  Hamilton,  Elmira,>*cw 
York,  October  12. 

Claim, — "Having  fully  described  the  construction  and  operation  of  my  improved  mt- 
chiue,  what  I  claim  is,  the  mandrel,  with  heads  removable  at  pleasure,  in  combinstion 
with  two  or  more  pressure  rollers,  operating  with  the  same,  and  with  a  maliet  actiag 
simultaneously  with  said  mandrel  and  pressure  rollers. 

"I  also  claim  the  adjustable  steadying  rollers  or  their  equivalenta.  arranged  with  Tefe^ 
ence  to  the  mandrel,  and  acting  substantially  in  the  manner  and  for  the  purpose  herein 
set  forth." 

31.  For  an  Improvement  in  Hominy  Millsi  James  Hughes,  Cambridge  City,  Inditna, 

October  12» 

Claim, — "Having  fully  described  the  nature  of  my  improved- machinefj  for  makii^ 
hominy  and  samp,  what  1  claim  therein  as  new  are,  the  combination  of  the  beating  cylin- 
der, arranged  and  constructed  as  set  forth,  with  the  adjustable  discharging  apertures,  by 
means  of  which  the  hulls  and  eyes  are  separated  from  the  grain,  and  the  latter  is  retained 
within  the  range  of  the  beaters  for  a  shorter  or  longer  period,  according  to  the  grade  or 
size  of  hominy  or  samp  which  is  desired." 

32.  For  an  Improvement  in  Presses  for  Bundling  Floceulent  and  other  Subsianeeii 
Daniel  Kellogg,  Pittsfield,  Michigan,  October  12. 

"My  invention  consists  of  a  peculiar  construction  and  arrangement  of  the  press  box, 
bed,  and  platen,  whereby  the  substance  being  pressed  may  be  aingle  and  doaUe,  or  cross 
bound,  while  under  pressure." 

Claim. — "Having  thus  described  my  improved  press,  what  I  claim  as  new  thefein  it, 
the  combination  of  the  pressing  box,  made  with  openings  in  its  sides,  with  the  platen  end 
bed,  turning  on  swivels,  and  formed  with  channels,  so  arranged  as  to  admit  of  the  passage 
of  the  needle  and  cord  through  the  pressing  box,  for  the  purpose  of  singly  and  doubly 
binding  fleeces  of  wool  or  other  substancea,  while  tmder  pressuie." 

33.  For  an  Improvement  in  Gas  Regulators;  Walter  Kidder,  Lowell,  Mssmhueilte, 
October  12. 

Claim, — ^'Having  frilly  described  my  improved  gas  regulator,  what  I  daim  tfaereia  •§ 
new  is,  producing  a  uniform  pressure  of  gas  in  the  branch  pipe  which  anpipliis  the  bflfli- 
ers,  by  means  of  the  inverted  cup»  the  vibratory  lever,  and  the  indnctki  vabv^  uxaafsl 
and  operating  within  the  chamber  of  the  branch  pipe,  rohitinrially  m  "^  ' 
and  deicribed." 
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34«  For  an  ImfMnmfemehi  in  Chu  Regulaioraf  Wtlter  Kidder,  Lowell,  MHssadmsetUi, 
October  12. 

C/(itJi»^''HtviBg  full  J  described  my  iraproTed  gas  economizing  regulator,  what  I  claim 
therein  as  new  is,  producing  a  uniform  pressure  of  gas  in  the  branch  pipe  which  supplies 
the  burners — which  may  not  be  varied  by  the  number  of  burners  supplied,  nor  by  the  va- 
riations of  pressure  in  the  main — by  means  of  the  counterpoising  double  inverted  cups, 
the  vibratory  lever,  and  the  induction  valve,  so  combined  and  arranged,  with  reference  to 
the  main  and  the  branch  pipe,  that  one  of  the  said  inverted  cups  will  be  acted  upon  by  the 
gas  in  the  main,  and  the  other  by  the  gas  in  the  branch  pipe,  as  herein  represented  and 
described." 

35.  For  an  Improvement  in   Gas  Regulators;  Walter  Kidder,  LowcU,  Massachusetts, 

October  12. 

Claim. — "Having  fully  described  my  improved  gas  economizer,  what  I  claim  therein  un 
new  is,  the  producing  at  all  times  a  proper  and  uniform  pressure  of  gas  in  the  branch  pipe 
which  supplies  the  burners,  which  will  not  be  essentially  varied  by  the  number  of  burners 
supplied,  nor  by  the  variations  of  pressure  in  the  main,  by  means  of  the  induction  valve, 
the  vibratory  lever,  and  the  counterpoising  inverted  cup,  combined,  and  arranged,  and 
operating  within  the  chamber  of  the  main,  substantially  as  herein  represented  and  de- 
scribed." 

36.  For  an  Improvement  in  Harness  Saddle  Trees;  Thomas  Mardock  and  William  C. 

Kellar,  Cincinnati,  Ohio,  October  12. 

C/!0im.— ^'Having  described  the  nature  of  our  improvements  in  harness  saddle  trees 
what  we  claim  therein  as  new  are,  the  crupper  loop,  having  a  shank,  which  being  inserted 
through  the  cantle  into  the  pommel,  is  secured  to  the  latter  by  the  pad  hook,  in  the  man- 
ner described." 

37.  For  an  Improvement  in  the  Apparatus  for  Transporting  Trains  on  Inclined 

Planes  of  Railroads g  Samuel  Mc£lfatrick,  Dauphin,  Pennsylvania,  October  18. 

Claim, — *'I  do  not  claim  as  my  invention  dividing  the  axles  of  the  car,  and  providing 
the  inner  ends  of  the  two  parts  with  independent  journals,  as  this  has  before  been  done; 
neither  do  I  claim  the  use  of  an  auxiliary  track,  running  down  into  a  pit :  but  what  I  do 
claim  as  my  invention  is,  making  the  axles  of  the  safety  car  in  two  parts,  the  inner  end 
of  each  part  being  provided  with  an  independent  journal,  constructed  and  operated  as  de- 
scribed, when  this  is  combined  with  the  auxiliary  wheels  and  auxiliary  converging  track 
and  pit,  substantially  in  the  manner  and  for  the  purpose  specified." 

38.  For  an  Improvement  in  Grinding  Mills;  Oldin  Nichols,  Lowell,  MassachusctUi, 

October  12. 

Claim. — ^^What  I  claim  as  my  invention  is,  the  pointed  projections  on  the  front  edges 
of  the  teeth  of  the  cylinder,  when  used  in  combination  with  the  teeth  in  the  concave 
fcnrmed  with  concavities  in  their  front  edges,  substantially  in  the  manner  and  for  the  pur- 
pose herein  set  forth." 

39.  For  an  Improvement  in  Expanding  Window  Sashes;  Mighill  Nutting,  Portland. 

Maine,  October  12. 

Claim. — '*  What  I  claim  as  my  invention  is,  the  method  of  varying  the  pressure  of  the 
edges  of  the  expanding  sash  against  the  jambs  of  the  window  frame,  by  means  of  the  com- 
hination  of  the  adjusting  screws  and  springs  with  the  set  screws,  or  the  equivalent  thereof, 
for  luniting  the  extent  of  the  expansion  of  the  sash,  substantially  as  herein  set  forth." 

40.  For  an  Improvement  in  Plough   Fastening  Devices;  James  Robb,  Lewistown, 

Pennsylvania,  October  12. 

Claim. — "I  do  not  claim,  exclusively  of  itself,  hooking  the  land  side  of  the  mould 
board;  but  what  I  do  claim  as  new  and  useful  is,  holding  the  share  to  its  place  by  a  tight- 
ening wedge,  having  a  lip  for  lap  or  bite  oa  the  share,  in  conjunction  with  the  headed  or 
lip*d  studs,  for  further  securing  the  same." 

41.  For  an  Improvement  in  Seed  Planters;  James  Robb,  Lewistown,  Pennsylvania, 

October  12. 

Claim* — ^''I  do  not  claim,  exclusively  of  itself,  giving  to  the  drill  tooth  the  curvilinear 
movement  specified,  as  such  is  old;  but  what  I  do  claim  as  my  inventioa  ia,  1st,  Causing 
the  point  of  the  drill  tooth,  when  raised  out  of  the  ground,  to  alope  backwud,  by  the 
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•nangenient  of  the  drtg  hu  ttUdnnrat,  Um  friction  pulley,  end  the  car^  of  the  upper  peH 
of  the  drill  tooth,  to  avoid  breaking  the  tooth,  as  herein  deacribed. 

"2d,  I  daim  the  combined  device  of  endloM  acrew  and  curved  neck  and  pinkm,  for  pro- 
ducing the  reault  herein  specified.*' 

42.  For  an  Imprwemeni  in  Bvmen  for  Spirit  Gm  Lamps/  Rofha  W.  Sargent,  Phila- 
delphia, Pennsylvania,  October  18. 

Claim. — **!  do  not  claim  the  reservoir,  burner  tubea,  or  arrangement  of  the  wick.  What 
I  claim  as  my  invention  is,  the  combination  of  the  lower  chamber  or  chambera  with  the 
upper  chamber,  ior  the  purpose  specified,  viz:  the  lower  chamber  or  chambera,  anawering 
the  purpose  of  a  heater,  volatilixe  or  turn  into  gas  the  fluid  in  the  upper  chamber,  the 
llame  being  regulated  as  above  deacribed,  and  the  whole  arrangement  bnng  snhetantially 
as  above  set  forth,  without  restricting  myself  by  this  claim  to  the  precise  form  of  the  burner 
described." 

43.  For  an  Improvement  in  Packing  Water  Wkeeli,-  Erasmus  Smith,  Norwich,  New 

York,  October  IS. 
Claim.— '^Having  deiM;ribed  my  improved  wa^er  wheel,  what  I  claim  aa  new  therein 
is,  the  arrangement  of  the  packing  between  the  edges  of  the  chamber  or  case  and  the 
wheele,  in  such  manticr  that  the  packing  on  the  lower  portion  of  the  chamber  ia  adjusta- 
ble from  the  interior,  while  the  packing  round  the  upper  portion  of  the  chamber  is  set  up 
from  the  outside  of  said  chamber,  substantially  aa  specified,  so  that  the  whole  of  the  park- 
ing is  on  the  upper  side,  and  none  of  it  under  tlie  case,  and  all  capable  of  being  set  up  or 
adjusted  without  the  necessity  of  getting  under  the  case." 

44.  For  an  Improvemeni  in  Governors,'  John  Thompson,  Buf&lo,  New  York,  Octo 

her  12. 

**The  nature  of  my  improvement  consists  in  the  use  of  cords,  chains,  roda,  or  their 
equivalent,  when  wound  upon  a  spindle  or  otherwise,  as  hereinafter  deacribed,  and  com- 
bined with  or  attached  to  weighta  or  fans,  for  the  purpose  of  regulating  the  motion  oi 
steam  engines,  or  for  regulating  the  supply  of  fiuids,  dec'* 

Claim. — "Having  described  my  invention  and  improvement  in  governors,  what  I  clain 
as  new  is,  the  combination  of  the  winding  cords  or  chains,  rctarders  or  di^a,  hub,  aiki 
spindle,  arranged  and  operating  in  the  manner  and  for  the  purpose  suheUntially  aa  heretn 
set  forth. 

"I  also  claim  0{K!rating  the  governor  valve  of  steam  and  other  engineo,  by  the  twisting 
and  untwisting  of  a  flexible  cord  or  chain,  or  equivalent  thereto,  attached  to  revolving  re- 
tanlers,  and  to  the  driving  pulley  placed  above  the  same,  and  detached  from  the  spindle. 

<*1  likewise  claim  constructing  tho  clsHp  with  shoulders  upon  each  part,  which  fit  against 
corresponding  shoulders  upon  its  opposite  part,  and  prevent  the  opening  of  the  clasp,  when 
they  arc  united  by  tlie  screw,  substantially  aa  set  forth." 

45.  For  an  Improvement  in  Glass  Buttons f  Arad  W.  Welton,  Cheshire,  Connecticut, 
October  Vi. 

**My  improvement  consists  in  impressing  upon  a  concave  ur  underside  of  the  gloss  cen- 
tres of  buttons,  any  desired  figure,  and  painting  or  enamelling  such  figure  with  colors  uni- 
form or  variegated." 

Claim. — **What  I  claim  as  my  invention  is,  the  inserting  of  figures  of  uniform  or 
variegated  colors  upon  tho  inside  of  glass  centred  buttona,  substantially  in  the  mode  above 
deacribed." 

46.  For  an  Improvement  in  Sewing  Machines;  Otis  Avery,  Honeadale,  Pennsylvania, 

October  19. 

**The  nature  of  my  invention  consists  in  using  two  adjustable  spring  needle  bars, 
moving  on  the  same  plane  obliquely  towards  each  other  from  oppoaite  sides  of  the  cloth 
or  other  material  to  be  sewn,  for  regulating  the  length  of  the  stitch;  alao,  the  weight  or  its 
equivalent,  for  drawing  through  tho  cloth  as  fast  as  it  is  sewn  and  released  by  the  needle, 
one  of  which  is  always  in  the  cloth,  to  prevent  it  from  being  drawn  entirely  throo^'* 

Claim. — ''Having  thus  fully  described  my  invention,  what  I  claim  therein  aa  new  is. 
in  combination  with  tho  needle  bars,  the  spring  holders  and  adjustable  guides*  thnugk 
which  the  said  bars  pass,  for  the  purpose  of  regulating  the  length  of  the  atitdi 
tially  as  herein  described. 

•*I  alao  daim,  in  combination  with  the  apparatus  for  regulating  the  ieagth  of  dw 
the  weight  or  its  equivalent,  for  drawing  the  tXoAk  forwud,  as  it  is  aitemaie^ 


American  Patents  idhkh  isntid  ui  October ^  1852.  375 

from  the  neediM,  bj  which  metne  the  feed  motion  it  regulated  and  made  depeadant  on 
the  length  of  the  stitch,  subetantialiy  as  described." 

47.  For  an  Improvement  in  Spreading  Ldme  and  Manure;  Lewis  Cooper,  Coopersville, 

Pennsylvania,  October  19. 

Claim* — ''What  I  claim  as  new  and  useful  is,  so  constructing  the  pulverising  and  fer- 
tilising apparatus  as  to  eficct  the  several  functions  of  pulverizing  and  distributing  manures 
of  various  kinds  at  will,  by  so  arranging  the  roller  that  it  can  be  raised  or  depressed  in 
the  discharging  opening  of  the  bottom  of  the  hopper  to  any  required  level,  so  as  to  dis* 
charge  a  larger  or  smaller  quantity  of  material,  previously  brought  to  the  desired  degree 
of  fineness  in  the  hopper,  and  at  the  same  time  to  act  as  a  valve,  to  close  more  or  less 
lightly  the  bottom  of  the  hopper.  The  same  roller  likewise  serving  as  a  distributor  of  seed 
ID  sowing  broadcast,  without  any  alteration  of  the  machine,  subatantiaUy  as  herein  set 
forth." 

48.  For  an  Improvement  in  Tools  for  Cutting  Pegs  out  of  Boot  Soles;  D.  D.  AlleOy 

Adams,  Massachusetts,  October  19. 

Claim* — ''Having  fully  described  the  nature  of  my  invention,  what  I  claim  as  new  is, 
1st,  the  adjustable  float  or  cutter,  connected  to  a  shank  by  means  of  the  pin  or  pivot, 
which  turns  loosely  in  the  bearing  or  standard,  so  as  to  permit  the  float  to  adjust  itself  to 
the  proper  positions  to  cut  the  pegs  from  the  heel  to  the  toe  of  the  boot,  in  the  manner 
herein  set  forth." 

49.  For  an  Improvement  in  Grain  Separators;  Peter  Geiser,  Smithsburg,  Maryland, 

October  19. 

Claim, — ^"What  I  claim  as  my  invention  is,  the  method  herein  described,  of  regulating 
the  blast  of  winnowing  machines,  by  means  of  a  flap  on  the  fan  case,  arranged  and  ad* 
justied  substantially  as  herein  set  forth. 

"I  also  claim  the  reciprocating  toothed  bars,  with  the  trough,  whose  bottom  is  divided 
into  three  portions,  the  lowermost  being  tight,  and  acting  merely  as  a  conveyor;  the  middle 
one  acting  both  as  a  conveyor  and  screen,  to  separate  the  wheat  from  the  straw,  and  allow 
it  to  pass  into  the  winnower;  and  the  upper  or  third  portion  acting  as  a  conveyor  for  the 
straw,  and  a  coarse  screen,  to  separate  therefrom  the  heads  of  unthreshed  g^ain  that  would 
not  pass  through  the  lower  screen,  the  teeth  of  the  reciprocating  bars  moving  the  straw 
regularly  along  the  trough,  and  working  or  shaking  the  grain  and  heads  so  efiectually 
through  the  screens,  that  none  is  left  to  pass  off  with  the  straw  when  it  is  discharged  from 
the  upper  end  of  the  trough." 

ftO.  For  an  Improvement  in  Printing  Presses;  Lucius  T.  Guernsey,  Montpelier,  Ver- 
mont, October  19. 

Claim* — "What  I.claim  as  my  invention  is,  the  combination  of  a  reciprocating  type  bed, 
with  an  impression  cylinder,  which  has  the  half-rotary  (or  reciprocating  rotary)  move- 
ment, and  also  a  movement  to  and  from  the  type  bed,  as  herein  set  forth  and  described." 

61.  For  an  Improvement  in  Seed  Planters;  Edson  Hart,  New  Albany,  Indiana,  Octo- 
ber 19. 

Claim* — "Having  described  the  nature  of  my  invention,  what  I  claim  therein  as  new 
are,  the  rail,  with  the  rod  or  rods  connecting  it  with  the  hopper,  the  said  rods  occupying 
traversing  collars,  with  tightening  screws,  by  means  of  which  the  relative  distance  of  tho 
axle  and  the  feed  shaft  are  adjusted,  to  suit  different  arrangements  of  gearing,  according 
to  the  rate  of  feed  desired." 

52.  For  an  Improvement  in  Apparatus  for  Elevating  and  Discharging  Bilge  Water, 
<Vc.;  Nehemiah  Hodge,  North  Adams,  Massachusetts,  October  19. 

"The  nature  of  my  invention  consists  in  combining  with  a  series  of  tanks  and  tubes,  or 
their  equivalents,  a  ventilating  or  air  tube,  which  has  communication  with  the  tanks  for 
allowing  the  air  to  escape  from  the  tanks  as  the  water  flows  into  them,  the  whole  being 
so  placed  in  the  hold  of  a  ship,  or  other  sea-going  vessel,  for  the  purpose  of  elevating  and 
discharging  the  water  from  the  holds  thereof^  as  that  they  shall  be  operated  hy  the  fore 
and  aft  or  rolling  motion  of  the  vessel;  thus  making  what  I  term  'a  sel^working  ship*8 
hydrant' " 

Claim* — "I  am  aware  that  rocker  pumps  have  been  constructed,  to  be  operated  by  hand 
power;  but  in  these  no  adequate  provision  has  been  made  for  receiving  and  retaining  the 
water  as  H  is  raised  up;  besides,  their  action  is  limited  to  a  continuous  rspid  propelling 
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povrer;  whilst  by  my  airaogement  aay  varyins^  inclinatien  of  the  Teasel  from  a  borixontal 
imc,  however  slow,  puts  the  apparatus  in  operation,  and  as  heretofore  constructed,  could 
not,  without  encumbering  the  liold  of  the  vessel,  be  placed  therein;  I  do  not  therefore  lay 
riaim  to  any  such  pumps:  but  what  I  do  claim  herein  as  new  is,  in  combination  with  a 
hories  or  system  of  tanks  and  tubes,  or  their  equivalents,  the  ventilating  tubes,  substaD« 
tiaily  as  described,  for  the  purpose  of  elevating  and  discharging  water  from  the  holds  of 
AOfsels;  the  whole  being  operated  or  worked  by  the  motion  of  the  vcasel,  as  set  forth." 

53.  For  an  Improvement  in  Water  Wheels;  Ira  Jagger,  Albany,  New  York,  October  19. 

Claim. — *'I  claim  the  application  of  an  adjustable  lip,  sliding  on  the  inner  surface  of 
the  backets  of  a  turbijoe  wheel,  to  regulate  the  openings  between  the  outer  edges  of  the 
buckets,  and  thereby  the  flow  of  water  from  the  wheel,  in  manner  and  form  aubstanfially 

54.  set  forth  in  the  above  specification,  and  thus  adapting  the  lines  of  the  turbtDe  to  the 
licaid  of  water  and  amount  of  work  to  be  done,  however  varying.'* 

^4.  For  an  Improvement  in  making  Soda  A»h  and  Carbonate*  of  Soda,'  Henry  Pern- 
bcrton,  Philadelphia,  Pennsylvania,  October  19. 

Claim. — "Having  fully  described  my  invention  and  the  means  by  which  the  same  may 
W  reduced  to  practice,  what  I  claim  therein  as  new  i^,  1st,  the  process  of  making  soda  ash 
by  heating  the  mixture  of  sulphate  of  soda  and  carbonaceous  matters,  without  the  use  of 
iime  or  any  other  foreign  matters,  as  prepasatory  to  converting  th«  same  into  other  pro- 
<lucts,  substantially  as  described. 

**2d.  The  process  of  treating  the  aqueous  solution  of  the  above  heated  products  by  car- 
bonic acid,  then  boiling  to  dryness,  to  form  a  mono-hydratcd  carbonate  of  soda,  to  be 
treated  again  in  the  dry  state,  by  carbonic  acid,  to  form  bi-carbonate  of  soda,  as  set  forth 
in  the  specification*** 

f).).  For  an  Improvement  in  Bedsteads;  Daniel  W.  Smead,  Peru,  Illinois,  October  19. 

**'rhe  nature  of  my  invention  consists  in  the  construction  of  a  movable  or  swinging  foot 
board,  that  may  be  raised  or  lowered,  and  so  as  to  hold  the  bed  clothes  in  their  proper 
places." 

Claim. — "What  I  claim  as  my  invention  is,  the  swinging  foot  board,  to  serve  the  pur^ 
pose  of  a  clasp  for  securing  the  bed  clothes,  it  being  held  down  by  a  ratchet  and  pawl,  or 
otherwise." 

56.  For  a  Sash  Stopper  and  Fasteneri  James  D.  Smith,  New  Britain,  Connectimt, 

October  1-9. 

Claim. — "What  I  claim  as  my  invention  is,  the  construction  of  a  window  or  sash 
stopper,  operating  by  a  winding  spiral  spring;  the  whole  arranged  and  combined  substan- 
tially as  herein  described." 

57.  For  aa  Improved  Life  Preserving  SeeU;  George  P.  Tewksbury,  Boston,  Massachu- 

setU,  October  19. 

Claim, — "I  claim  the  said  improved  life  preserving  seat,  as  made  of  a  combination  of 
the  scat,  the  head  or  block,  the  air-tighi  vessel,  and  the  connecting  rods  or  grasping  bars 
applied  together  and  used  substantially  in  manner  and  for  the  purpose  as  specified." 

58.  For  Improred  Burglar-Proof  Plates  for  Doors,  Safe  Walls,  Vttults,  4*./  Linus 

Yale,  Jr.,  Newport,  New  York,  October  19. 

Claim, — "What  I  claim  as  new  and  of  my  invention  is,  a  method  of  making  burglar- 
proof  plates,  doors,  and  chests  of  iron,  which,  in  the  process  of  being  cast  into  the  f<inn 
required  for  such  plates,  doors,  and  chests,  surrounds  or  imbeds  malleable  iron  rods  or  bar*, 
or  their  equivalents,  arranged  substantially  as  described  and  shown  by  the  specification 
and  drawings  herewith  accompanied,  or  in  an  equivalent  manner. 

"I  do  not  claim  in  said  plates,  doors,  and  chests,  the  casting  in  of  atraight  rods  or  bars 
of  malleable  iron,  or  their  equivalents,  imbedded  parallel  with  each  other  in  only  one 
general  direction." 

59.  For  an  Improvement  in  the  Mode  of  Forming  Crucibles  and  oiker  ArHdts  of 

Earthen  Ware;  John  .\krill,  Williamsburgh,  New  York,  October  S6. 

Claim, — "I  do  not  limit  myself  to  rotating  the  mould,  as  the  cutter  and  bnmislMr  owy 
be  rotated;  neither  do  I  limit  myself  to  any  particular  character  of  earthy  and  plaalie  ma- 
terial of  which  the  crucible  is  to  be  formed;  what  I  claim  is,  1st,  the  euttera  qd  IIib  stoek 
in  combination  with  the  mould,  to  either  or  both  of  which  a  rotary  motioa  is  ghnBa^  m  m 
to  remove  the  surplaa  maXcml  «nd  iha^  the  crucible,  aa  deecribed  end  alMm.** 
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60.  For  on  Improvement  in  Boot  Crimps;  Laman  Barrett,  Gainesville,  New  York, 

October  26. 

Claim. — ''I  do  not  claim  as  my  invention  the  form  of  the  brake,  or  of  the  clamps;  but 
what  I  do  claim  as  my  improvement  on  crimping  machines  is,  arranging  a  spring  lever 
upon  the  back  of  the  crimping  lever,  substantially  in  the  manner  and  for  the  purpose 
herein  set  forth.*' 

61.  For  an  Improved  Bitt  or  Drill  Stock;  Dexter  H.  Chamberlain,  Boston,  Massachu^ 
seUs,  October  26. 

Claim. — "What  I  claim  as  ray  invention  is,  the  improvement  of  combining  with  the 
bell  crank.  A,  and  handle,  B,  of  the  bill  stock,  the  rotary  bitt  holder  or  shal^  £,  the  shaft, 
K,  the  pulleys,  M,  L,  and  ondless  band,  N,  (or  two  gears  as  stated,)  and  the  pulleys,  G,  I, 
and  band,  H,  or  gears,  substantially  as  described,  and  for  the  purpose  of  accelerating  the 
rotary  motion  of  the  driU  beyond  that  of  the  bell  crank,  when  the  instrument  is  u^d  as 
stated." 

62.  For  an  Improvement  in  Gilding  Daguerreotypes;  Charles  L*homodieu,  Charleston, 

South  Carolina,  October  36. 

Claim, — ''So  for  as  I  can  ascertain,  I  am  the  first  to  succeed,  in  a  practicable  degree, 
in  gilding  daguerreotype  plates  with  cyanide  solutions;  and  the  first  to  have  gilded 
those  plates  at  all  with  cyanide  solutions  and  a  single  circle  of  zinc;  I  therefore 
claim  my  mode  of  gilding  daguerreotype  plates,  substantially  as  described;  that  is  to  say, 
by  the  employment  of  the  electric  current,  and  of  hot  solutions  of  the  cyanides  of  gold, 
previously  boiled;  and  I  claim  the  kind  of  zinc  circle  or  tray  designated  by  the  figure  6." 

63.  For  an  Improvement  in  a  Machine  for  Making  Bags  of  Paper;    Francis  Wollc^ 

Bethlehem,  Pennsylvania,  October  26. 

''This  invention  consists  in  certain  devices,  by  the  combined  operation  of  which,  piecea 
of  paper  of  suitable  length  are  given  out  from  n  roll  of  the  required  width,,  cut  off  from 
the  roll,  and  otherwise  suitably  cut  to  the  required  shape,  folded,  their  edges  pasted  and 
lapped,  and  farmed  into  complete  aad  perfect  bags,  which,  when  dried,  will  be  ready  for 
use." 

Claim, — ''What  I  claim  as  my  invention  is,  1st,  giving  the  proper  form  to  the  piece  of 
paper  or  material  from  which  the  bag  is  lo  be  made  by  means  of  the  shears,  and  which 
cut  on  the  edges  of,  or  on  edges  attached  to  the  stationary  table  or  inclined  plane  on  which 
the  paper  is  delivered,  and  cut  out  a  rectangular  piece  as  shown  in  figures  6  and  8,  from 
that  part  which  is  to  form  one  side  of  the  bag,  so  as  to  leave  a  lapping  piece  on  the  part 
whicik  is  to  form  the  other  side  of  the  bag,  as  herein  substantially  set  forth. 

*'2Sd,  The  pasters,  in  combination  substantially  as  described,  with  the  feeders^  which 
revolve  or  pass  through  the  paste,  and  supply  them  with  a  proper  quantity  for  pasting  each 
lap. 

"dd.  The  combination  of  the  creasers  and  the  lappers,  with  the  intermittingly  moving 
feed  rollers  and  apruns,  in  the  manner  substantially  as  described,  the  said  creasers  and 
lappers  being  brought  successively  into  operation  on  the  bogs,  during  the  intermissions 
in  the  motion  of  the  feed  rollers,  as  set  forth." 

64.  For  an  Improvement  in  Machinery  for  Combing  Wool;  Samuel  C.  Sister,  and 

George  E-  Donisthorpe,  County  of  \ork,  England,  October  26;  patented  in  £ng« 
land,  March  20,  1850. 

Claim. — "Having  set  forth  our  invention,  we  would  have  it  understood  that  what  we 
claim  is  the  combination,  tlie  endless  belt,  and  the  rotary  spring  bar  or  bars,  (or  equivalent 
therefor,)  operating  as  described,  by  which  we  draw  the  fibres  from  the  gill  combsy  and 
carry  them  forwards  to  the  revolving  brush;  the  whole  constructed  and  made  to  operate 
Hubstantially  as  specified. 

*'And  wo  also  claim  the  peculiar  manner  in  which  the  revolving  brush,  that  takes  the 
wool  from  the  nipping  apparatus  and  conveys  it  to  and  lays  it  upon  a  circular  band  or 
belt  of  upright  teeth,  is  constructed  and  operated,  the  same  consisting  in  making  the  said 
brush  in  sections,  and  combining  therewith  mechanism,  by  which  not  only  a  range  of 
these  sections  can  be  thrown  into  a  straight  line  with  eacli  other,  but  another  and  opposite 
range  can  be  thrown  into  a  curved  or  bent  line,  as  herein  before  described,  the  said  mechan- 
ism  for  efibcting  the  movements  of  the  sections  of  the  ranges,  being  as  hereinbefore  ex- 
{dained  end  as  represented. 
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65.  For  an  Improvement  in  Watch  Keys;  Charles  E.  Jacot,  City  of  New  York,  Oc- 

tober 26. 

Claim, — ''I  claim  the  key  retained  in  a  countersink  in  the  back  plate  of  the  watch,  by 
a  spring  or  similar  means,  as  herein  set  forth." 

66.  For  an  Improvement  in  Hot  Air  Furnaces;  Augustas  M.  Rice,  Aadgnor  to  himself 

and  Sanford  H.  Lombard,  Boston,  Massachusetts,  October  26. 

Claim. — *<What  I  claim  as  my  invention  is,  the  improved  mode  of  making  and  sup- 
j[>orting  the  grate,  viz:  by  the  combination  of  a  single  journal,  a  socket  piece,  and  a  crank 
key  shaft,  9m  applied  to  the  furnace  and  grate,  and  made  to  operate  substantially  as  spe- 
cified. 

*^I  also  claim  the  peculiar  combination  and  arrangement  of  the  horiaontal  flues,  the  rer- 
tical  flues,  and  the  flue  space  surrounding  the  chamber  of  combustion,  the  whole  being 
essentially  as  above  specifled. 

67.  For  an  Improvement  in  Cooking  Stoves,-  Hosea  H.  Huntley,  Assignor  to  David  T. 

Woodrow,  Cincinnati,  Ohio,  October  26. 

Claim* — **What  I  claim  as  new  is,  giving  the  arched  fire-plate  great  elevation  above 
the  level  of  the  oven  top  on  which  its  upper  edge  rests,  and  giving  great  capacity  thereby 
to  the  air  chamber  formed  by  the  arched  fire-plate  and  oven  plates;  the  under  side  of  the 
arched  fire-plate  being  furnished  with  ribs  which  divide  this  air  chamber  into  flues  trans- 
verse the  stove,  so  that  the  full  force  of  the  fire  draft  is  thrown  upon  the  boiler  openings 
and  from  the  top  plate  of  the  oven,  thereby  protecting  it  from  a  surcharge  of  heat,  and  so 
that  in  concert  with  the  flues  around  the  ovens  as  described,  the  air  must  pasa  from  the 
4^pcuings  in  the  side  plates  to  the  centre,  and  thence  back  to  the  sides  of  the  stove  to  the 
flues  loading  to  the  firont  of  the  stove,  fur  the  purpose  of  being  thrown,  very  thoroughly 
heated  and  in  great  quantity,  around  the  front  oven,  and  when  the  damper  is  opened, 
around  both  ovens;  it  being  distinctly  understood  that  I  do  not  claim  a  fire-plate  in  itself, 
nor  ribs  for  guiding  air  along  a  fire-plate  in  themselves,  but  only  my  mode  of  pitching  the 
arch  of  the  fire-plate,  and  arranging  the  air  chamber,  in  combination  with  the  flues  and 
c'amper,  as  described,  so  as  to  produce  the  aforementioned  efiect" 

6S.  For  an  Improvement  in  Hot  Air  Furnaces;  Apollos  Richmond,  Aaaignor  to  A.  C 
Barstow  &,  Co.,  Providence,  Rhode  Island,  October  26. 

Claim, — ^  What  I  claim  as  my  invention  is,  a  spiral  radiator,  coastnicted  substantially 
as  above  described,  whether  the  pipes  be  of  a  round,  square,  or  oval  form  in  section,  or 
the  coils  be  round,  square,  or  other  shape.*' 

69.  For  an  Improvement  in  Locks;  F.  C.  Goflin,  City  of  New  York,  October  26. 

"The  nature  of  my  invention  consists  in  the  employment  or  use  of  a  guard,  which,  with 
the  lever  which  intercepts  the  bolt,  or  prevents  it  from  being  withdrawn,  reata  or  bears 
upon  the  tumblers;  said  guard  requiring  to  be  freed  from  the  tumblers  as  well  as  the  fever 
Itefore  the  tumblers  can  be  adjusted  by  the  key  so  as  to  allow  the  lever  to  fall  into  the  re- 
cesses in  the  tumblers,  and  enable  the  bolt  to  be  withdrawn." 

Claim, — ^''I  do  not  claim  the  tumblers  or  the  lever,  for  they  are  employed  in  many  locks, 
and  have  been  long  known;  but  what  I  claim  as  my  invention  is,  the  employment  or  use 
of  a  guard,  constructed,  arranged  and  operating  in  the  manner  aubataatially  as  herein 
('e^bed,  whereby  the  lock  is  prevented  from  being  picked,  by  obtaining  a  preasure  upon 
the  bolt,  as  set  forth." 

70.  For  an  Improvement  in   Constructing  Phughsi    Albert  Gardner,  fivr  himself,  and 

as  Admimstrator  of  the  Estate  of  Wm«  L.  Hunter,  deceased,  CinciDiiali,  Ohio,  Oc- 
tober 26* 

Claim, — ''What  I  elatm  as  the  invention  of  the  afoneaid  William  L.  Himter  and  mt- 
self,  in  the  conatroction  of  the  above  described  plough*  is,  bolting  the  standard  mould 
board,  landside,  and  share,  to  the  block  or  its  equivalent,  instead  of  bolting  or  ftslening  the 
parts  te  each  other,  as  has  been  practised  heretofore,  which  block  maybe  couneded  to  the 
beam  by  a  bolt,  or  otherwise,  substantially  as  described  and  wpwsenfd.'* 

Ra-ISSVB  FOA  OCTOBBB,  I851L 

1.  For  an  Improvement  in  the  Seeding  Apparatus  cf  Seed  PUaider9^  Lewis  Moon, 
Bart,  Pennsylvania;  dated  July  2, 1850;  re-israed  October  IS,  180S. 

Claim* — ^^Having  fuUy  described  my  improvements  in  seeding  maddnH^  J  iriA  it  ts 
be  uadei«tooddiBlldonoiaam%tedipc<Kalin«  gauge  plate,  lutviaf  aportmi  fanlM 
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and  corresponding  with  apertures  in  the  bottom  of  the  hopper,  as  this  I  am  aware  is  in 
use  in  other  machines;  but  what  I  do  claim  as  my  invention  is,  the  employment  of  a  reci- 
procating gauge  plate,  when  provided  with  feeding  apertures  in  combination  with  corres- 
ponding apertures  in  the  hopper  bottom,  which  have  their  sides  oblique  to  the  sides  of  the 
apertures  in  the  said  reciprocating  plate,  and  when  combined  with  a  device  for  giving  it  a 
variable  reciprocating  motion,  for  the  purpose  of  sowing  the  seed  constantly  and  uniformly, 
and  varying  the  amount  at  pleasure,  while  the  machine  is  moving,  by  simply  varying  the 
extent  of  its  reciprocating  motion,  as  herein  described. 

'*!  also  claim  the  pivoted  rod,  and  the  vibratory  lever,  which  is  provided  with  apertures 
arrang^  in  the  arc  of  a  circle  whose  centre  is  at  the  pivoted  end  of  the  rod,  in  combina- 
tion with  the  curved  or  undulating  disk  and  the  guage  plate,  substantially  as  herein  de- 
scribed, for  the  purpose  of  imparting  to  the  g^uge  plate  a  reciprocating  motion,  which 
may  be  varied  at  pleasure  by  the  operator,  by  inserting  the  rod  in  one  or  another  of  the 
apertures  in  the  lever,  at  different  distances  from  its  fulcrum.** 

Dssiaxs  Foa  OcToasB,  1852. 

1.  For  a  Design  fur  a  Cooking  Stoves  Charles  B.  Tuttle,  Amherst,  New  Hampshire, 

October  6. 

Claim* — '*What  I  claim  as  my  invention  or  production  is,  the  ornamental  design  for  a 
cooking  stove,  substantially  as  represented  in  the  accompanying  drawings.'* 

2.  For  a  Design  for  a  Grate  Frame  and  Summer  Piece,-  Adam  Hampton,  New  York, 

October  5. 

Claim, — ''What  I  claim  therein  as  new  is,  the  combination  and  arrangement  of  the 
ornamental  figures  herein  represented,  the  whole  forming  an  ornamental  design  for  a  grate 
frame  and  summer  piece.*' 

3.  For  a  Design  for  a  Table  Frame  and  Legsg  Walter  Bryant,  Boston,  Massachusetts, 

October  5. 

Claim. — ^"What  I  claim  as  my  production  is,  the  new  design,  consisting  of  the  scroll, 
vine,  and  leaf  work,  herein  above  described  and  represented  in  the  drawings,  for  the  side 
piece,  leg,  and  cross  brace  of  a  table." 

4.  For  a  Design  for  a  Grate  Frame;  James  L.  Jackson,  City  of  New  York,  October  12. 

Claim. — ^"What  I  claim  as  new  is,  the  combination  and  arrangement  of  the  orna- 
mental figures  herein  represented,  the  whole  forming  an  ornamental  design  for  a  grate 
frame." 

5.  For  a  Design  for  a  Parlor  Stove f  N.  S.  Vedder,  Troy,  New  York,  October  12. 

Claim. — "What  I  claim  as  new  is,  the  ornamental  design  and  configuration  of  top 
and  front  stove  plates,  soch  as  is  herein  described  and  represented  in  the  annexed  draw- 
ing. 

6.  For  a  Design  for  a  Cooking  Stove;  Elihu  Smith,  Albany,  New  York,  October  19. 

Claim. — "What  I  claim  as  my  production  is,  the  combination  and  arrangement  of 
ornamental  figures  and  forms,  represented  in  the  accompanying  drawings,  forming  toge- 
ther an  ornamental  design  for  a  cooking  stove." 

7.  For  a  Design  for  Forks,  Spoons,  4re.f  Robert  Taylor  and  Robert  D.  Laurie,  Philadel- 

phia, Pennsylvania,  October  19« 

Claim. — "We  do  not  claim  the  outline  of  the  spoon,  fork,  ladle,  ^dc;  but  what  we  do 
claim  is,  the  design  and  configuration  of  the  ornaments  for  spoons,  forks,  ladles,  knives, 
sugar  tongs,  dec*  above  described  and  set  forth  in  the  accompanying  drawings." 

8.  For  a  Design  for  a  Cooking  Range;  Benjamin  Wardwell,  Fall  River,  Massachusetts, 

and  Ephraim  R.  Barstow,  Providence^  Rhode  Island^  October  19. 

Claim. — "We  claim  the  design  consisting  of  the  combination  of  the  wheat  sheaf, 
running  vine,  and  enclosing  fillet  or  l>ead,  as  placed  on  each  of  the  oven  or  fire  place  or 
chamber  doors. 

"And  we  also  claim  the  omamenlal  design  on  either  of  the  plates,  as  described." 

9.  For  a  Design  for  a  Cast  Iron  Cradle,-  Pelatiah  M.  Hutton,  Troy,  New  York,  Octo- 

ber 86. 

Cilatfii^— ^'What  I  claim  at  my  invention  is,  the  dengn  and  configuration  of  the  oma- 
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mpnU  Dpon  the  body  and  upon  the  sectional  parts,  combined  as  in  the  drawing  hereunto 
annexed,  to  form  an  ornamental  iron  cradle/' 

10.  For  a  Design  for  a  Cooking  Stove/  James  Wager,  Yolaey  Richmond,  and  Harrey 
Smith,  Troy,  New  York,  October  26. 

Claim, — "What  we  claim  therein  as  new  is,  the  above  described  ornamental  design 
and  configuration  of  the  plates  as  represented." 


NOVEMBER. 

1.  For  an  Improvement  in  Pile  Wires  and  Pincers  for  Weaving  Pile  Fabrics;  Erastuf 

B.  Bigclow,  Clinton,  Massachusetts,  November  2. 

Claim. — "Having  pointed  out  the  nature  of  my  invention  and  its  mode  of  operation,  I 
would  remark  that  I  do  not  wish  to  conflne  myself  to  the  precise  form  of  the  parts  repre* 
KCfited;  nor  do  I  claim  as  new  cojistructing  them  for  hand  looms;  but  what  I  do  claim  is, 
making  one  part  of  the  pile  wires  which  is  to  he  grasped  by  the  pincers,  wedged  form,  or 
oval  shaped,  in  combination  with  grooves  in  the  jaws  of  the  pincers  to  conform  thereto, 
tiubstantially  in  the  manner  und  for  the  purpose  spccitied." 

2.  For  an  Improvement  in  Edge  Planes  for  Shoemakers;  Nicholas  Bucber,  Weedsport, 

New  Jersey,  Noveml)er  2. 

Claim. — "What  I  claim  as  my  invention  is,  securing  the  plane  iron,  or  knife,  in  a 
sliding  tung,  passing  tlirougii  a  mortise  in  the  body  or  handle  of  the  plane,  substantially 
us  herein  set  forth,  whereby,  with  great  simplicity  of  construction,  I  obtain  the  facility  of 
adjusting  the  instrument  to  the  thickness  of  the  sole  of  tlie  boot  or  shoe,  and  of  employing 
the  draw  cat." 

3.  For  an  Improvement  in  Sewing  Machines;  Christopher  Hodgkins,  Boston,  Massa- 

chusetts, November  2. 

Claim, — "What  I  claim  as  my  invention  is  as  follows:  I  do  not  herein  intend  to  claim 
in  the  mechanism  for  feeding  the  cloth,  "a  notched  bar  which  has  a  vertical  or  op  and 
down  motion,  for  fastening  the  cloth  upon,  and  relieving  it  from  the  notches  of  said  bar,  by 
striking  it  against  a  yielding  plate,  and  a  lateral  motion,  or  motion  forwards  and  back;*'  but 
what  I  do  claim  as  an  improvement  therein  is,  the  employment  of  one  or  more  burr  wbeeU, 
,if,  applied  to  the  carriage,  K,  and  kept  continually  against  the  cloth  by  a  spring,  (so  as  to 
prcberve  the  cloth  from  falling  away  from  the  spring  plate  or  presser  over  it,)  in  combina- 
tion  with  a  spring  brake,  /r,  operated  as  described,  the  whole  being  combined  and  made  U> 
operate  together,  sultstantially  as  s|)eci(ied. 

"And  in  combination  with  the  presser,  G,  and  the  lower  needle,  I  claim  a  mechanism 
by  which  an  increase  of  thickness  of  the  cloth  is  made  the  lower  needle  to  the  left,  the 
distance  required  to  bring  it  into  correct  position,  with  respect  to  the  upper  needle,  so  as 
to  )a-event  the  said  upper  needle  from  passing  into  the  cloth,  before  passing  into  the  bow 
of  the  thread  of  the  lower  needle,  as  set  forth. 

"And  I  claim  the  combination  of  the  slide  rod,  m^,  the  box,  n*,  screw,  8,  slotted  anc,r, 
shaft,  Wf  arm,  or,  connecting  rod,/i,  slide,  a^  stationary  plate,  &*,  and  cam  plate,  c',  as  ^>• 
l)lied  to  the  fulcrum  pin,  W,  of  the  lever,  V,  and  to  the  presser,  for  the  purpose  of  moving 
the  lever,  with  respect  or  nearer  to  the  cam,  U,  for  the  purpose  and  in  the  manner  herein 
described.*' 

4.  For  an  Improvement  in  Vibrating  Propellers;  Franklin  Kellsey,  Middletown,  Con- 

necticut, November  i. 

Claim. — "What  I  claim  as  my  invention  is,  the  combination  in  a  field  or  row,  of  a 
multiplicity  of  inclined  planes,  or  sculls,  secured  by  gudgeons  on  one  of  the  sides  thereof 
in  a  frame  vibrating  horizontally,  and  the  graduation  of  their  propelling  velocities,  by  a 
similar  multiplicity  of  check  pins  or  stops,  so  adapted  to  the  respeetiye  planes  or  soolK 
that,  in  vibrating  the  same,  they  may  propel,  as  nearly  as  possible,  in  equal  times,  sod 
thereby  reduce  the  propelling  principle  of  the  tail  of  a  fish,  as  nearly  as  maj  be,  to  me- 
chanical purposes,  substantially  as  above  described,  for  the  propelling  of  all  kinds  or  dssses 
of  vessels,  or  boats,  by  the  power  of  steam,  or  other  power,  and  with  or  witjiioul  suls,  ss 
occasion  may  require." 

5.  For  an  Improvement  tn  Gas  Metres;  John  Laidlaw,  Citj  of  New  Yoik» 
Claims — "What  I  olaim  as  mj  invention  is,  the  chamber,  B,  and  mhan,  H,  in 

2nnation,  in  the  maxuter  anbiUu\Aa^^  «a  ^«iier^Md>^t!tk  tbe  pipes,  It  Jy  or  otiMr  fift  «r 
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pipes,  having  an  opening  or  openings,  similar  to  J,  at  the  required  level  of  the  liquid  in 
the  metre,  for  the  purpose  of  preserving  the  level  and  discharging  the  surplus  liquid  from 
the  metre." 

6.  For  an  Improvement  in  Saw  Gummtrsf  J.  D.  Otstot,  Springfield,  Ohio,  Novem- 

ber 2. 

Claim, — ^**Having  thus  fully  described  my  improved  apparatus  for  gumming  saws,  what 
I  claim  therein  as  new  is,  the  combination  of  the  frame,  shoe,  and  set  screws,  in  the  man- 
ner and  for  the  purposes  set  forth." 

7.  For  Improved  Manufaeture  of  Wire  Ferrules;  Wm.  T.  Richards,  New  Haven,  Con- 

necticut, November  2. 

'*My  improvement  consists  in  manufacturing  the  wire  ferrule,  that  both  ends  of  it  may 
be  smooth,  true,  and  at  right  angles  to  its  length." 

Claim. — **I  am  aware  that  wire  ferrules  have  been  made,  when  the  coil  has  been  cut 
directly  across  the  wire;  I  therefore  do  not  claim  the  manufacture  of  wire  ferrules,  as  such, 
as  my  invention;  but  what  I  claim  is,  the  manufacture  of  ferrules  from  iron  wire,  by  cut- 
ting them  from  a  helical  coil,  in  such  a  manner  that  both  ends  of  each  ferrule  will  be  per- 
fectly smooth,  true,  and  square  across,  at  right  angles  to  the  length,  so  that  no  other 
finishing  of  the  ends  will  be  needed,  to  render  them  fit  for  use,  and  so  that  when  soldered, 
they  will  be  the  most  convenient  and  durable  ferrules  which  can  be  made,  when  manufac- 
tured in  the  manner  substantially  as  described." 


8.  For  an  Improvement  in  Seed  Planters i  Charles  Randall,  Palmyra,  Georgia,  Novem- 
ber 2. 


« 


'My  invention  consists  in  a  novel  and  peculiar  arrangement  of  drill,  constructed  with 
particular  reference  for  adapting  it  to  the  dropping  of  cotton  seed,  but  it  can  be  used  with 
nearly  equal  advantage  for  a  variety  of  other  seed." 

Claim. — "Having  thus  fully  described  my  invention,  what  I  claim  as  new  is,  the  two 
disks,  combining  a  hopper,  plough,  and  carrying  wheel,  substantially  as  descril)ed,  in  com- 
bination with  the  segment  plates,  or  their  equivalents,  by  which  the  discharge  of  seed  is 
regulated,  operating  substantially  as  ia  the  manner  and  for  the  purpose  herein  fully  set 
forth." 

9.  For  an  Improvement  in   Cooking  Stoves i   Manly  C.  Sadler,  Brockport,  New  York, 

November  2. 

Claim. — *' What  I  claim  as  my  invention  is,  the  guard  plate  for  carrying  the  products  of 
combustion  under  the  oven,  that  part  thereof  may  pass  around  and  over  it  to  the  front, 
and  the  rest  continue  to  and  up  the  back  fiue,  substantially  as  specified,  in  combination 
with  the  recess  in  the  rear  of  the  fire  chamber,  for  extending  a  portion  of  the  fire  near  to 
the  oven,  and  the  deflexion  plate  for  dividing  the  drafl  and  carrying  it  towards  each  end  of 
the  oven,  substantially  as  and  for  the  purpose  specified." 

10.  For  an  Improvement  in  Seed  Planters;  Francis  Townsend,  Cambria,  New  York, 

November  2. 

Claim. — **In  combination  with  the  regular  and  positive  discharge  of  seed,  by  means  of 
the  ordinary  seed  distributor  of  seed  drills,  I  claim  the  supplemental  or  occasional  discharge 
of  seed,  by  a  supplemental  seed  distributor,  put  in  and  out  of  action  at  the  discretion  of 
the  operator  of  the  machine,  substantially  as  herein  set  forth." 

11.  For  an  Improvement  in  Seed  Planters;  Constant  S.  Trevitt,  EUicottsville,  New  York, 

November  2. 

Claims — ^**What  I  claim  is,  the  combination  of  the  perforated  register  plate,  the  adjust- 
ing screw,  and  the  springs  arranged  and  operating  as  described." 

12.  For  an  Improvement  in  Seed  Planters;  Henry  Vermillion,  Rising  Sun,  Maryland, 
November  2. 

Claim. — "Having  described  my  improvement  in  the  distributing  apparatus  of  seed 
planters,  it  will  be  understood  that  I  do  not  mean  to  claim  the  use  of  a  reciprocating  gauge 
plate,  having  oblique  feed  openings  therein,  operating  in  combination  with  openings  of 
dtflerent  obliquity,  in  the  grating  plates  and  bottom  of  the  hopper,  lor  increasing  or 
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diminUhing  the  feed  of  the  teed  to  be  sown,  while  the  machine  it  in  motion,  bj  menuin^ 
or  diminishing  the  traverse  or  sliding  movement  of  the  gange  plate;  but  what  I  do  daim 
IL8  my  invention  is,  the  employment  of  the  pivoted  oscillating  plate,  when  made  with  ob- 
liquc  openings  on  opposite  sides  of  its  centre,  reaching  to  and  forming  outlets  at  the  cir- 
cumference of  said  plate,  in  combination  with  segmental  or  other  similar  openings  above 
the  oblique  opening,  and  a  central  annular  opening  in  the  ring  plate,  whereby  during  the 
oi«rillation  of  the  pivoted  plate,  the  seed  is  not  only  discharged  from  the  outlets  of  the  ob- 
lique openings  over  the  circumference  of  the  ring  plate,  but  also  through  the  central  aana- 
lar  opening  of  the  ring  plate  from  the  centreward  ends  of  the  oblique  openings." 

13.  For  an  Imprtwemtni  in  Ventilatorti  David  Wells,  Lowell,  Maasacbosetta,  Novem- 

ber 3. 

Claim. — "I  do  not  cloim  a  ventilator  made  of  a  series  of  flat  plates,  arrangod  in  a  cirde, 
with  openings  between  them;  nor  do  I  daim  one  made  of  a  series  of  plates  arranged  in  a 
circle  or  around  an  axis,  and  with  openings  between  them,  and  each  made  to  stand  tan- 
gential or  curved  (transversely)  to  the  arc  of  a  circle  or  curved  line  of  the  set  of  plates: 
but  what  I  do  claim  as  my  invention  is,  a  ventilator  constructed  of  a  aingle  series  of  carved 
or  angular  plates  and  openings,  and  capped,  connected  with  a  tube  or  flue,  and  having 
eurli  plate  curved  or  made  angular  convexly  or  conca>ely,  out  of  the  general  line  of  their 
arrangement,  around  a  common  axis,  as  represented  in  the  drawings.'* 

14.  For  '•**  Improved  Method  of  Securing  Vault  and  Safe  Doors,  ifCg  F.  C.  Goffin,Ciiy 
of  New  York,  November  2. 

* 

''The  nature  of  my  invention  consists  in  securing  or  fastening  the  doors  of  safes,  bank 
vaults,  dcc^  dec,  by  means  of  movable  flanches  attached  to  the  door,  and  arranged  as  will 
I)c  hereafter  described;  said  flanches  forming  a  continuous  bolt  all  around  between  the 
iloor  and  its  mouth  piece,  by  which  means  the  door  is  rendered  more  secure  against  fiie 
and  force,  and  less  liable  to  get  out  of  order,  than  by  any  other  mode  of  constmction.'* 

Claim. — ^''Having  thus  described  the  nature  and  operation  of  my  invention,  what  I 
cluim  as  new  is,  securing  or  fastening  the  doors  of  safes,  bank  vaulta,  4tc^  by  means  ef 
movable  flanches,  arranged  and  attached  as  herein  shown  and  described,  by  which  means 
a  continuous  bolt  is  formed  all  around  between  the  door  and  its  mouth  piece,  preventing 
tiic  admission  of  air  into  the  safe,  which  is  thereby  rendered  secure  against  fire,  and  the 
door  against  force." 

15.  For  an  Improvement  in  Mode  of  Counterbalancing  Hamt99t»  in  Loomtf  James 
Greenhalgh,  Waterford,  Massachusetts,  November  2. 

Claim, — '*!  do  not  claim  the  mere  upright  position  of  the  jacks,  or  the  mere  connter* 
balancing  of  the  harness;  but  what  I  do  claim  is,  the  construction  of  the  long  double  hed- 
(Ued  or  jacks,  in  such  a  manner,  and  so  hanging  them  on  the  axle  by  a  abort  arm,  or  its 
equivalent,  that  in  their  vibrations  neither  end  of  them  shall  pass  beyond  a  vertical  plane 
pajtsing  through  the  axle  on  which  they  rock  or  oscillate,  so  that  the  weight  of  the  jacks 
^hall  be  thrown  outside  of  their  points  of  suspension;  thus  counterbalancing  the  weight  of 
the  harness." 

16.  For  an  Improvement  in  Self  Acting  3fu/e«; '  Wanton  Rouse,  Taunton,  MtMSchn- 

setts,  November  2. 

Claim. — ''Having  fully  described  my  invention,  I  will  prooeed  to  alate  what  I  daim, 
^^-ithout  confining  myself  to  the  precise  construction  and  arrangement  of  the  parts,  or  to 
the  precise  manner  of  operating  them. 

**lst,  1  claim  backing  off  or  reversing  the  spindles,  to  unwind  the  yam  from  them,  and 
regulating  or  altering  the  iimount  of  backing  oflf,  as  the  building  of  the  copa  progreaats,  by 
means  of  a  step  or  incline  of  varying  form,  extending  along  a  ravolviog  cnna  or  itaoqaiva* 
lent,  substantially  such  as  is  exemplified  in  the  part  from  6  to  25,  on  the  cam  a,  the  said 
i^tep  or  incline  governing  the  revolution  of  the  spindles. 

*':2(1, 1  daim  the  mechanism  for  making  the  finger  through  the  irregular  anrfiiee  of  the 
cam  B,  or  its  equivalent,  acts  upon  the  mechanism  which  drives  the  spindlaa  in 
otf  and  building  on,  to  traverse  the  said  cam,  or  equivalent,  and  kdip  h  to  the 
consisting  of  the  screws,  the  nut,  the  cord  or  chain,  the  lever,  and 
bination,  in  the  manner  substantially  as  described." 
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IT.  For  an  Improvement  in  Machines  for  Drilling  Stone/  Ijemuel  P.  Jenkfi,  Boeton, 
Assignor  to  Joseph  W.  Page,  West  Rozbury,  Assignor  to  George  A.  Gardner,  Bos- 
ton, Massachusetts,  November  2. 

''The  nature  of  my  invention  consists  in  providing  an  arrangement,  whereby  a  recipro- 
cating motion  of  a  drill  in  combination  with  a  rotation  of  the  said  drill  is  secured,  in  con- 
nexion with  a  contrivance  for  feeding  forward  the  said  drill  into  the  rock;  with  this,  1  have 
also  a  contrivance,  whereby  I  can  at  pleasure  graduate  the  rapidity  of  the  rotation,  and 
also  the  rapidity  of  the  leeding  forward  of  the  same,  by  cither  one  movement  or  by  two 
separate  movements." 

Claim. — ^''The  arrangement  of  the  mandrel  head,  pawl,  and  ratchet  wheel,  as  sunken 
into  the  cross  head,  1  believe  to  be  an  original  and  valuable  improvement;  but  I  do  not 
think  it  necessary  to  claim  it.  The  same  remark  applies  to  that  of  the  cross  cut  valve,  as 
applied  to  steam  drills;  though  since  my  invention  of  it,  I  have  learned  that  a  similar  ar- 
rangement has  been  applied  to  pumps.  The  same  remark  as  to  originality  and  valve, 
applies  to  the  arrangement  of  the  bars  or  rods,  to  cfllect  the  turning  movements,  as  swing- 
ing on  their  centres;  but  I  do  not  feel  certain  as  to  their  priority,  and  have  not  at  present 
the  opportunity  to  ascertain :  I  therefore  do  not  claim  that  priority.  The  side  swinging  of 
the  frames  bearing  the  drill,  is  also  a  new  and  valuable  feature;  but  I  do  not  think  it  ne- 
cessary to  claim  it. 

''But  the  claim  which  I  do  make  herein  as  for  my  own  invention  is,  the  arrangement, 
(in  a  swinging  or  other  frame,)  for  the  purpose  of  drilling  rods,  of  two  cross  heads,  the 
one  with  a  reciprocating  motion,  and  the  other  connected  therewith  and  bearing  the  drill, 
with  a  reciprocating  and  progressively  advancing  motion,  substantially  as  described;  and 
this,  however  such  alternate  advance  and  recession  may  be  effected. 

**!  also  claim  the  arrangement  of,  substantially,  a  sliding  bar,  for  the  purpose  of 
dianging  both  the  rate  of  rotation  and  the  rate  of  advance  of  the  drill,  by  one  movement, 
§M  the  purpose  and  in  the  manner  substantially  as  described. 

''I  do  not  claim  the  ratchet  wheel  and  pawl  holder,  operated  by  the  inclined  groove,  by 
itself;  but  I  claim  the  making  the  ratchet  cylinder,  or  equivalent  rotating  arrangement, 
eliding  upon  the  mandrel  or  drill  stock  as  the  same  advances,  in  such  manner  as  that  the 
pawl  holder  projection  retains  its  place  in  the  inclined  groove,  substantially  as  herein  de- 
ecribed.'* 

18.  For  an  Improvement  in  Sewing  Machines ;  John  G  Bradeen,  Boston,  Assignor  to 

himself  and  George  Perkins,  Maiden,  Massachusetts,  November  2. 

Claim, — '^I  claim  as  my  improvement  the  two  rotating  draft  hooks,  or  their  equiva- 
lent, separate  from  the  needles,  in  combination  with  the  two  needles  and  two  thread 
guides,  made  to  be  operated  together  substantially  as  specified. 

"And  I  claim  the  improvement  of  so  constructing  and  operating  the  needles  and  thread 
guides,  that  each  needle,  directly  after  passing  into  and  through  the  cloth,  shall  pass 
through  the  thread  guide  which  is  on  that  side  of  the  cloth  opposite  to  the  side  of  it  in 
which  the  needle  first  enters;  meaning  to  claim  the  arrangement  of  each  needle  and  its 
thread  guide,  respectively,  on  opposite  sides  of  the  cloth,  they  being  constructed  and  ope- 
rated in  the  manner  specified.  In  F.  R.  Robinson's  machine,  they  are  arranged  and  made 
to  operate  on  the  same  side  of  the  cloth. 

**And  1  also  claim  the  combination  of  the  rocking  thread  lifter,  or  its  equivalent,  with 
the  needle  and  presscr,  the  said  thread  lifter  being  operated  as  described,  by  the  thread 
^uide  lever,  or  any  other  proper  means." 

19.  For  an  Improvement  in  Hand  Seed  Planters/  William  Bullock,  Philadelphia,  Penn- 

sylvania, November  2. 

Claim* — "What  I  claim  therein  as  new  and  of  my  invention  is,  Ist,  A  seed  planter, 
having  a  tube  or  tubes,  which,  in  operating  the  planter,  is  or  are  closed  when  placed  in 
the  ground,  and  so  arranged  that  it  or  they  can  be  opened  while  in  the  ground,  for  the 
purpose  of  letting  the  seeds  ouL 

**2d.  The  arrangement  of  two  or  more  tubes  in  such  a  manner,  that  the  operator  can 
place  the  seeds  in  a  hill,  at  specified  distances  apart. 

**3d.  The  feeders,  having  a  sloping  cavity  at  the  outer  ends,  and  being  so  arranged  that 
as  the  seeds  are  carried  up,  they  will  slide  out  and  pass  into  the  tubes. 

<*And,  4th,  the  arrangement  of  the  feeders  and  jaws  or  valves  of  the  tubes,  in  connexion 
with  the  handle,  by  which  the  machine  is  carried,  so  that  the  feeder  and  jaws  or  valves 
can  be  operated  by  the  aame  hand  with  which  the  machine  is  carried." 
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For  the  Journal  of  the  Franklin  Institute. 

United  Slates  Steam  Frigate  Mississippi.  By  Chief  Engineer  B.  F.  Isher- 

wooD,  U.  S,  Navy. 

The  steam  frigate  Mississippi,  built  at  Philadelphia,  and  launched  May 
21,  1841,  may  be  considered  as  the  commencement  of  the  United  States 
steam  marine;  her  sole  predecessor,  the  Fulton^  being  adapted  for  harbor 
defence  only,  and  incapable  of  ocean  navigation.  The  logs  for  the  Mis- 
sissippi^s  entire  time  of  steaming  having  lately  come  into  my  hands,  I 
have  prepared  carefully  from  them  a  summary  of  her  performance,  which 
will  be  found  in  tables  1,  2,  3,  and  4,  herealter  given.  These  tables  em- 
brace all  that  portion  of  the  vessel's  performance  where  the  logs  were 
full,  and  where  the  steaming  was  uninterrupted  for  such  a  length  of  time, 
with  unchanged  conditions  of  weather,  sea,  throttle,  cut^ofT,  steam,  &c., 
as  to  promise  reasonable  accuracy  for  the  mean.  They  of  course  exclude 
a  considerable  amount  of  steaming  for  short  distances,  and  where  the  logs 
are  imperfect  and  unreliable. 

In  examining  these  tables,  the  reader  must  bear  in  mind  the  manner 
in  which  the  data  was  obtained.  The  speed  of  the  vessel  was  ascertained 
by  the  common  chip  log,  and  the  result  is  probably  in  no  case  within 
half  a  knot  of  the  truth;  as  a  general  thing,  the  speed  is  over-logged. 
'1  he  double  strokes  of  piston  were  occasionally  obtained  from  a  counter, 
but  generally  by  counting  by  the  sand  glass  every  quarter  hour,  and  log- 
ging the  mean — not  a  very  close  approximation.  The  steam  pressure  was 
obtained  in  a  similar  manner,  by  taking  a  mean  of  quarter  hour  observa- 
tions; while  the  expenditure  of  coal  was  taken  by  measure^  instead  of 
weight — a  certain  average  weight  being  allowed  for  each  measure;  of 
course,  there  were  inevitable  errors  here,  owing  to  the  measure  never 
being  filled  twice  alike,  and  also  to  the  fact,  that  the  same  measure  of 
larger  lumps  would  weigh  less  than  the  same  measure  of  smaller  lumps. 

The  state  of  the  sea,  the  direction  and  kind  of  wind,  &c.,  recorded  in 
the  logs,  are  very  unreliable,  as  they  are  judged  of  entirely  according  to 
the  fancies  and  sensations  of  the  observers.  What  would  be  called  a 
rough  sea  by  one,  would  be  called  a  moderate  sea  by  another,  and  so 
on.  The  direction  of  the  wind,  as  well  as  its  force,  is  the  appareni  i&ct^- 
tion  and  force  to  an  observer  on  the  vessels  deck;  where,  owing  to  the 
progressive  movement  of  the  vessel,  what  appears  to  be,  and  is  logged 
as  a  gentle  wind  ahead,  is  in  fact  a  calm,  while  a  calm  is  a  gentle  wind 
aft,  and  so  on.  For  the  same  reason,  a  wind  whose  direction  is  logged 
forward  the  beam,  has  its  direction  abaft  the  beam. 

Still,  notwithstanding  all  these  errors,  the  mean  of  many  hours'  per- 
formance, by  the  resulting  correction  of  errors  thereby  obtained,  may  be 
depended  on  as  a  reasonably  close  approximation  to  the  truth,  suflScieutly 
so  for  all  pracUcal  purposes;  for  the  probability  is  the  same,  that  of  a 
number  of  observations  varying  from  the  truth,  as  many  will  be  too  big^ 
as  too  low;  the  greater,  therefore,  the  number  of  observations  tbe  nearer 
will  the  mean  approach  the  truth.    From  these  consideraUon«|  lam  per- 
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suaded  that  the  means  of  tables  1,  2, 3,  and  4,  may  be  received  and  argaed 
upon  with  confidence.  Before,  however,  discussing  their  results,  it  will 
be  useful  to  give  the  dimensions  of  the  vessel,  machinery,  &c.,  the  for^ 
mer  of  which  I  have  obtained  from  the  constructor. 

HuLLd — Length  over  all,     ....  888  feet  9  inches. 

Length  from  aft  side  of  rabbet  of  post  at  cross  seam  to  fore  aide 

of  rabbet  of  stern  at  the  height  of  first  port-sill,  .  •        383    " 

Extreme  breadth,  •  .  .  •  40   " 

Moulded  breadth,    .  .  .  .  •  89   ** 

Height  from  lower  edge  of  rabbet  of  keel  to  first  port-sill  amid- 
ships, .  .  .  •  •  88   '^ 
Depth  of  hold,                           .                 .                 .                .          33   '<    6     *« 
Depth  of  keel  and  false  keel,  clear  of  bottom  plank,        .  8   *' 
Mean  (Constructor's)  load  draft,  incluaive  of  keel,  &c,  (8  feet,)      30   <<    1}  « 
Length  of  mean  load  line,  including  both  rabbets,  .                .        819*71  feet. 
Area  of  immersed  amidship  section  at  80  feet  1 J  inch  mean  draft,  661*3  square  feet 
Area  of  mean  load  line,    .                 •                 •                •              7701         «     .    ** 

Displaeementa  at  th^  following  mean  drafta  of  water,  including  keel. 

Tons  of  sea  water. 

Drafts.  8840  lbs.  per  ton. 
18  feet,        ....  1838*16 

14    *'  .  .  .  .         1788*68 

16    *<  .  .  .  .  8188*81 

18    "  .  .        8666*68 

20    "  .  .  .  .  8991*80 

SO    "    liinch,  .  .  .         3088*00 

Weights  of  hull  and  every  thing  ready  for  cruising,  except  machinery  and  fuel. 

Tons  of  8840  lbs. 
Hull,        ......  1879*30 

Masts,  yards,  du:.. 

Spare  spars,  .  .  • 

Rigging,  blocks,  and  iron  work  for  rigging,     . 

Sails  and  awnings. 

Cables,  anchors,  and  appurtenances, 

Nine  boats,  with  oars, 

Armament,  (gun  carriages,  pivots,  breachings,  &c., 

four  8-inch  guns,) 
Cases  for  powder,     . 
Powder,  .... 

Shell  and  shot  boxes* 
Forty  solid  8-inch  shot,    . 
Tanks,  casks,  kids,  cans.  Sec,  .  . 

16,093  gallons  of  water  at  8*34  pounds. 
Provisions  for  200  men  for  four  months, 
836  men,  with  baggage,  at  386  pounds,  (no  engineer  or 
Fuel  for  galley, 
(jralley  and  fixtures. 
Furniture  for  cabin,  ward  room,  dec.. 
Master's  stores,         • 

Carpenter's   *'  ... 

'    Gunner's       **  .  •  • 

Boatswain's  *'  ... 

Surgeon's,  Purser's,  and  Officer's  stores. 
Engineer's  stores. 
Engineers  and  Firemen, 


for  two  10-inch  and 


Total, 


fireman,) 


63*31 
6*73 
30.13 
10*8!? 
68*66 
10-47 

38*90 

6*34 

3*03 

1*11 

1*86 

19*01^ 

66*30 

4d*6(^ 

88*70 

81>60 

4*70 

8*73 

1*80 

6*83 

4.03 

8*95 

3*63 

8*34 

4*48 


1701*67 


Rio^-.'Phe  MUnuippi  is  berque^rigged,  and  spreads  19,030  sqnaie  feet  of  canTtas  in 
the  nine  principal  sails. 

Vol.  XXIY^— Tbik9  Sbribs^— ^No.  6.— Dbcxxbsb,  1808. 
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E  voiBTBf.— Two  aide  lever  engines,  with  cast  iron  frames,  and  balanee  ptippeC  steam  and 
exhaust  Talves.  The  steam  Talve  is  used  with  Stevens'  arrangement,  as  a  cat-off  valve. 
Diameter  of  cylinders,  •  •  75  inches. 

Stroke  of  piston,  .  •  •  7  feet 

Space  displacement  of  both  pistons  per  stroke,  •  439*5  cubic  feet. 

Diameters  of  the  disks  of  the  steam  and  exhaust  valves,  13j  and  14}  inches. 

Area  of  steam  and  also  area  for  exhaust  through  the  valves,  each,   319*362  square  ** 
Diameter  of  air  pump,  '  .  .  •  46  j  inches. 

Stroke  of  air  pump  piston,  .  .  3  feet  8       *' 

Space  displacement  of  boUi  pistons  of  air  pumps  per  stroke,  86*5  cubic  feet. 

Capacity  of  condensers,  .  •  •        150      **        *' 

Diameter  of  main  shaft,  .  •  17  inches. 

Steam  space  between  cutoff  valves  and  pistons,  one  end  of  both 

cylinders,      ....  21*52  cubic  feet 

Length  occupied  by  engines  alone,      .  .  31  feet 

Weight  of  Engines  eompUte. 

Cast  iron,  .  .  430,769  pounds. 

Wrought  iron,  .  .  250,582      «* 

Wrought  copper,        .  .  16,496       " 

Wrought  steel,  .  1,138       «* 

Brass  castings,  35,470      ** 

ToUl,      . 

Paddlx  WaxxLs* — Diameter  from  outside  to  outside  of  rings. 
Number  of  paddles  iu  each  wheel, 
Length  of  each  paddle, 
Width        «  «     . 

Weight  of  Paddle  Wheels  complete. 
Cast  iron. 
Wrought  iron. 
Oak  piddles. 

Total,  .  .  60,395       « 

BoiLXBs^— (Platk  III.) 

Four  copper  boilers,  with  double  return  ascending  flues.  The  boilers  are   placed  in 
pairs,  back  to  back,  with  one  smoke  chimney  in  common. 

Length  of  each  boiler,  including  its  smoke  connexions,  16  feet  9  inches. 

Breadth      "        •*      .                        .                        .  13    « 

Height        **        **        exclusive  of  steam  chimney,  .            12    *<    1^    •« 
Solidity  of  the  circumscribing  parallelopipedon  of  each  boiler,      2640*22  cubic  feet 

Area  of  the  total  heating  surface  in  the  fbur  boilers,  •        5400  square 

**                M      gf^^         «                   «        u  268          **         •* 

Aggregate  cross  area  of  lower  arches  at  bridge  in  the  four  boilers,  72K)26  **         ** 

«        «  at  back  end  of  boiler    «  62-693  « 

of  middle  row  of  flues  in  the  four  boilers,  44-68     **         *< 

of  upper    «  «  «        M  44,03 

Cross  area  of  the  smoke  chimney,  .  .  44*18 

Height  of  smoke  chimney  above  the  grates,  •  65  Ibet 

Capacity  of  steam  room  in  the  four  boilers  and  steam  chimney,   1770  cobic  feet 
«  MM  $t       u      steam  chimney,  and 

steam  pipes,    1876      «      •* 

Paoportiohs^ — ^Proportion  of  heating  to  grate  sur&oe,  .  tO-149  to  l^NK) 

Proportion  of  grate  surface  to  aggregate  cross  area  of  lower  arches 

at  bridge,         8*7S1         •< 
»  **  **  it       oflcmwaatdim 

at  back  of  boiler,         6*086         •* 

^  of  middle  row  of  flii«i^  MOO         ** 

'<  of  upper    "         •*      6<M)0         « 

''of  smoke  chimney*      6j066        * 

Square  feet  of  heating  surfeoe  per  cobic  fool  of  space  difplaoemeiit 

of  pistons  pet  stroke,  lt-67ft. 

Sqaue  feet  of  grate  iQififiA  ^  cohic  foot  of  space  diqpiaoeiiMiitof 
ptstonpcatctidkibi  <.  MMi 


734,455       " 

30  feet. 

21. 

Ufeet. 

30  inches 

16,579  pounds. 
29,368       ^ 
14,448       " 
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Weighis. 

Braas  castings,              .                        .  16,182  pounds. 

Iron  castings,  excIusiTe  of  grate  bars,              .  3,4S7  " 

Grate  bars,  (165  pairs  and  13  single  bars,)  23,079  ** 

Wrought  iron,  exdusive  of  smoke  chimney,    •  17,509  ** 

Iron  smoke  cUmney,    •                       .  11,468  *' 

Wrought  copper,                     .                       .  •    681  *' 
Four  copper  boilers  and  steam  chimney,  including 

braces  and  rivets  only,  not  other  appurtenances,  237,811  *' 

Total  weight  of  boilers  and  appurtenances,  898,167  ^ 

Weight  of  sea  water  in  the  four  boilers,          .  183,680  ** 

The  coal  bunkers  weigh                        .  88,376 


And  contain  of  bituminous  coal,                     .  550  tons. 

Co$t  of  the  MtsBtastppi. 

Cost  of  labor,  all  inclusive  except  machinery,               .  $139,344 

"        materials,                       .                        .                        .  175,030 

**       machinery,  except  boilers,          .                       .  167,583 

«        boilers,    ....  81,901 


u 
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tt 

M 

« 

(« 

u 

« 

ToUl  cost  of  vessel,        .  .  $553,848 

In  the  construction  of  the  engines  there  was  employed  labor  16,658}  days,  at  the  ave- 
rage rate  of  $3*35  per  day.    Labor  on  patterns,  3302}  days. 

Repairs  on  the  Hull  of  the  Mtesisaippi* 

Cost  of  repairs  done  in  1845,  .                       .                       .              $10,300 

"            «                    1847,  .                        .                              8,740 

«                    1848,  .                        .                       ;                   3,630 

«                     1849,  .                        .                             66,060 

Reptdrs  on  the  Machinery  of  the  Misnssippi. 

Cost  of  repairs  done  in  1845,    .  .  .  $17,841 

1847,  .  .  2,855 

1848,  •  .  .  1,335 

1849,  .  .  61,967 
1852,    .                        .                        .  72,952 

The  total  length  in  the  vessel  occupied  by  engines,  boilers,  coal  bunkers,  paddle  wheels, 
and  fire  and  engine  rooms,  is  113  feet. 

PxBYOBXASrCK  OF  THX  MISSISSIPPI. 

The  performance  of  the  Mbsissippi  has  been  divided  into  four  parts, 
and  a  summary  of  each  given  in  tables  1,  2,  3,  and  4.  Tables  1  and  2 
comprise  the  steaming  done  on  the  coast  of  the  United  States,  in  the  At- 
lantic Ocean,  and  in  me  Gulf  of  Mexico;  v^ith  the  diameter  of  the  paddle 
wheels  28  feet  from  outside  to  outside  of  paddles,  and  burning  the  Cum- 
berland bituminous  coal.  In  table  1  is  given  the  performance  under 
steam  alone;  in  table  2  is  given  the  performance  under  steam  and  sail. 

Tables  3  and  4  comprise  the  steaming  done  in  the  Mediterranean  and 
in  crossing  the  Atlantic,  from  June  8th  to  June  12th,  1849,  making  24 
hours  in  table  3,  and  60^  hours  in  table  4.  The  paddle  wheels  were  28 
feet  diameter  from  outside  to  outside  of  paddles,  and  for  the  remainder 
of  the  performance  contained  in  these  tables  it  was  29  feet  from  outside 
to  outside  of  paddles. 


Mtehatdcs,  Physics,  and  Chemstry. 


i, 

Djsplaceuii-nt  of  «a  wa- 
ter, in    tons    of  2340 

siiiiiiiiiiiiiii 

ship  section,  in  sq.  ft. 

i 

.Mean  draft  in  feet  and 

a  «  «  <,  >B  o  n  «,  «>  ^  «  o  «  =  *  « 

o 

paddlei,  in  feet  and  inches. 

-' 

Pounds  of  coal  consumed  per 
hour. 

iiii^ssiiSEHSSai 

1 

= 

Vacuum  in  condenser  in 
in.ormer-ypr.gause. 

r 

Throttle  open. 

S       &       S                   s: 

"i 

Hleim   cut    otf  at,  from 
commencement  of  «'t 
of  piston,  in  inches. 

g=  S=SSSSS=  SS£=  ss 

$. 

iiieam  pteuurc  in  boiler 
above  atmosphere   in 
pounds  per  sq.  inc-li. 

li2  =  il-=-llP^i  = 

I 

Double  strokes  of  piston 
per  minute. 

n-300 

13-100 
D-SIS 

12-800 
10-214 
10-848 

9-S07 

9000 
10-S73 
10-850 
10-667 

8-114 
11-071 

0-000 
1 1-389 

1 

Stale  of  the  sea. 

"S.  S-  I  '       =1=11 

* 

Kind. 

HiiiJiiiliii 

*■     ^-^o     EO         :3&-E«>Ea 

Direction. 

»pre.)  uf  vessel  in  knots  of 
6083J  re*l  pcT  hour. 

|i||||s||||||||| 

i 

Number  of  houia. 

"°""-='""'-"iiS= 

" 

Hllliiiilllilll 

1 

United  States  Steam  Frigate  Mississippi. 


389 


O 
H 

tm 
O 

In 
.4 

'^ 

a 


H 

H 

00 

IX      o 

*      .1 
a*       n 

H      a 

o 

- ! 

3     "- 

Zi     CO 

»       00 


a 


DiBplacement  of  sea  wa- 
ter  in  tons  of  2240 
pounds. 


•   ••••••••  w      •••••• 

aoaoo9e«e>tao«oiOQOc<e«9<eo^eoo 
aoQO»«c»adcocoa»aoo»aoao^or<-t^ 
c«c<c«c<c<9<e<e<c<e«c«e>e<eoc«c« 


00 
00 


Area  of  immersed  amid- 
ship  section,  in  sq.  ft 


*  eoeoi^oo<eeob-eooeoo9i^o9t«o 

I   (O(OO^00COO>COO^(O09<OCOO>Q3O>90 

I  c<e<o»eoo9aoaococ«o9^^o»iooa» 

I   (0C0iO«(0iOiO«(0(OCD(0i0«0iOiO 


Mean  draft  in  feet  and 
inches. 


<e(ooaoaor*<eo<eaoeomoeooQD 

00>000^0>00000>O^OSO>0>OOOQOaO 


09 


o 


Immersion  of  lower  edge  of 
paddles,  in  feet  and  inches. 


Pounds  of  coal  consumed  per 
hour. 


aooe«^oooe*oa»iO<^ot*-'-40 
OG«o^o^09<aoe«o»mo<^e>tM 
«eQt^^aoioo^aoo>eo^o9<ot^^ 


o 

CO 


T  acuaui  111  i^uuciiQcr  ui 

in.  of  mer'y  pr.  gauge. 

C9 

Throttle  open. 

Wide. 

3-16 
Wide. 

3-16 
Wide. 

it 

Wide. 

3-16 
Wide. 

14)2 

CO 

■ 
1-4 

M 

Steam  cut  off  at,  from 
commencement  of  st'k 
of  piston,  in  inches. 

cecDoooT}(eoeoc<ioe»^«(0«oo 
etne^ooMeoeqeoeoeoodMMeomeo 

eo 

M 

Steam  pressure  in  boiler 
above  atmosphere  in 
pounds  per  sq.  inch. 

oeO'<^o9eo^t^cot«^coe«p^i*-e<9 
^<ecoc^>o^et^aft>M^.oaoo»^•ao 

9 

Double  strokes  of  piston 
per  minute. 

MOOO^OOQ'^OQiOt^pi^OO 

^to«o^eoooe»>-«o^op<oop 
aow«oo-<^cc-^.-ioo>i-ipr»o>i5 

•       ••••••••••••••• 

ooo>ooo^c<o^e«a>eoAo>aoc« 

t^    ^^             mm            p^    m^    pmt    m-*    ^-4            •^                               w^ 

o 

•-* 

State  of  the  sea. 


e 

-I 

r* 
(ft 

Q 


«D 

a 
a 

H 

H 


9 
M 

o 

M 
P4 


I 


--I 


a 

o 


a>  s  5 


B'2S  a 


Kind. 


♦go** 

"  e 


•i 


«'g 


S^S 


.5 
h  5 


•6 

13 


5  J 
fi-g 


Direction. 


3    M 


J!^  .a 

S  S«  f* 


8 

I 
I 


^' 


Speed  of  vessel  in  knots  of 
60824  feet  per  hoar. 


o  o  <e  o 


o  o  Q  »-«  ^ 

-  l*  ^  00  ^  © 
^  A  p  CO  09  ip  ., 

ao<et^i>«bdbdbS(Bdb 


SCO  M  _  ^  -      . 
^99^«r 


r*  00  I* 


o  o  o 

lO  -H  o 

i^  e«  lo 

... 

t>  CO  Oi 


Number  of  hours. 


lOt^ioiooeto^poi^ao^MODM 
«e«we«QO«-»-««^we»Mi-«i*^»- 


A 


to 


00 


<•     'B' 


oe3   5   3 
flO' 


I*- 


»«  *  ^  •-»  a 
«  «  «  S 


®5Z      Is       «^ 


§ 


i 


^^* 


Meduodcs,  Physics,  and  Chemistry. 


3    2 


'' 

Diiplaceiuent  of  sea  wa- 
ter   m    torn    of  2240 

SgSS555SSSgS5SSS5 

I 

Arcaof  immerMdamid- 
■hipacRtion  in  *q-  ft. 

B69-7 
839-7 
559-7 

606-3 
6096 
590-B 

579-B 

608-3 

566-3 
686-3 
599-7 
646-3 
846-3 
579-6 
6530 

I 

Mean  draft  in  fnt  anul 
inches. 

,::«»=. ....»;=o„. 

%\ 

paddles  in  feet  and  inches. 

Poundi  of  coal  coniumed  per 
hour. 

sssgiisSssSsiSsss 

I 

- 

Vacuum  in  condenser  in 
in.  of  niet'y  pr.  gau^. 

R-  =  ■"  =  =  =  =  =  =  =  =  =  =  =  ■ 

s 

Tlifrttle  open. 

^-  '-••-•-•••''•-'  '• 

1 

6.e.m   cut  off  at.  ftom 
comnwnccmentofat'k 

of  pi-ton,  in  inches. 

SSSSSSSSSgggSSSSS 

s 

£iteam  prcaaure  in  bnlier 
above  alinosphere  in 
pounds  per  sq.  inch. 

£n|£;|2|spss:|s 

I 

Doulile  alrokee  of  piitoo 
per  minute. 

lllllllllllllllll 

\ 

State  of  the  aea. 

Smooth. 

1i 

Ki,«I. 

Gentle. 

Light. 

Gentle. 
Light. 

Gentle. 
Light. 
Gentle. 

Gentle. 

Light. 

Moderate. 

1 

DiicctioD. 

Abeam. 
Ahead. 
On  bow. 

Ahead. 

On  bow. 

Abaft  beam. 

Forward  beam. 

On  bow. 

Ahead. 

On  bow. 

1 

c 

Speed  of  vc»ol  in  Inola  of 
6082}  feet  per  hour. 

Iiilllliifliilili 

9 

Number  ofhouta. 

2  =  SS|SS?ip|SSiS5 

i 

ili-s-sl-s-sUf-r.i-rSill 

1 

United  States  Steam  Frigate  JiEs$i$dppi. 


391 


M 

M 

H 


< 
M 
K 

M 

H 


0 


H 
K 

h 

a 
h 


i4 


e      S 


H 

e 


w 

«3 


u 

8 
H 

e 

M 
K 

o 

•4 

PL, 


PQ 


on 


Displacement  of  sea  wa- 

t* 

^0»^—  TT'O-^Tf'TfO^ 

ter   in   tons  of  2240 

0^0>COG«aD«>0>t^C9C< 

00 

pounds. 

^or*^"^ioo>t>-t*io^ 

m 

k4 

e0C0C«»tG«G«OIC<9<C«M 

c« 

Area  of  immersed  am  id- 

CQfOCOtOOOCOCOCOOO 

•           •••••••••• 

CO 

• 

►a 

«;00)03C>S00O0)«000C0 

Oi 

a 

ship  section  in  sq.  d. 

«0 

I* 

Mean  draft  in  feet  and 

<oco^t^»oe«o>-io^»o 

inches. 

ooo»r*t*QO©o>a>t*r* 

00 

©♦«  —  '-  —  —  ©*'- »- 

Immersion  of  lower  edge  of 

^  1 

paddles  in  feet  and  inches. 

t«t«OiOiCCOt^OCOiCtC 

©  I 

Pounds  of  coal  consumed  per 

21 

hour. 

^C0iO©©»f3C*O>>«W-^ 

»C  : 

wc^wcoeow©*  —  ^wco 

©*  . 

Vacuum  in  condenser  in. 

H« 

HN 

in.  of  mer'y  per  gauge 

• 

^                                       V          « 

« 

Throttle  open. 

r2  -  3  5  s  5  H»[2  .^rH  5 

ns 

^              ^   ^ 

Is 

• 
2 

Steam   cut   off  at,  from 

-*1 

1 

'  M 

commencement  of  st'k 

^CO©«00"»t«0«0«0^iO 

00  j 

»4 

a 

of  piston  in  inches. 

Steam  pressure  in  boiler 

above  atmosphere   in 

•        •••••••        ••• 

a»©QOt^i«aDoo>aaoa» 

• 

lbs.  per  sq.  in.  per  gauge. 

F^                                                                     1-4 

rf  —  ©rf«*c<oaot^coc< 

OC 

Double  strokes  of  piston 

<<^<«fio©©o)ioot^eoo 

00 

per  minute. 

©o»©ci-^©o^ae>^e< 

© 

^^i-H^^i-Hp^^^             ^i4»M 

p^ 

State  of  the  sea. 

«55    5»d«S5     ©5 

•?  a       *?  s^       s- 

E 

^OQ             ^QQ^             QD 

OQ 

• 

t« 

• 

Kind. 

i 

>5 

CO 

•               • 

^   i   i 

B  .aSai!  .J! 

• 

be 

Direction. 

c 

<      ^  c<  g       g 

« 

O       o       o 

U*      b^ 

Spc 

^ed  of  vessel  in  knots  of 

t<-o©<oeoeoo©©t^co 
^lO©cDeoQo©•o©^^« 

U 

6082f  feet  per  hour. 

.....         .¥•*.. 

oooot^o^aoaoa»aoi^ooaD 

00 

• 

• 

00  C«         M  Ct  i-i  M  ^  ^  W  00 

Number  of  hours. 

Oft         •-• 

F^              ^^ 

c«  e»  "^  o> 

M 

•  2                      '2'2  ►  > 

• 

e 

m 

S 

ao-«2§  SJJJS^® 

392 


MechanicSy  Physics^  and  Chemistry. 


In  the  following  comparative  summary  of  the  vessePs  performance,  the 
evaporation  obtained  from  the  fuels  has  been  calculated,  using  Regnault's 
tables  of  the  latent  heat  of  steam.  The  initial  pressure  in  the  cylinder 
was  obtained  from  a  collacation  of  many  indicator  diagrams.  The  tem- 
perature of  the  feed  water  entering  the  boilers  is  taken  at  100°  F.,  the 
usual  average  for  condensing  engines;  and  the  loss  by  blowing  oj^ neces- 
sary to  prevent  the  deposition  of  scale,  was  calculated  on  the  supposition 
that  the  sea  water  was  carried  at  double  the  natural  concentration^  or  at 
^^^  of  the  Sewell  salinometer  used  in  the  Navy,  which  is  the  average  con- 
centration. The  horses  power  developed  by  the  engines  has  been  calcu- 
lated from  indicator  diagrams. 

Comparative  Summary  of  the  rerformanee  of  the  MUsissippiy  deduced  from  the 

Means  of  Tables  I,  II,  III,  &  IV. 


1 

Table  I. 

Table   II. 

Table  ilL 

Table  IV. 

Steam 

Steam 

Steam 

Steam 

alone. 

and  sails. 

alone. 

and  sailf. 

OBSERVED. 

Number  of  hours  performance, 

1248 

542 

1749 

390 

Speed  of  vessel  per  hour  in  luiots  of  6082-}  feet, 

6-868 

7*574 

7-675 

8*302 

Double  strokes  of  piston  made  per  minute, 

10*486 

10*174 

10*623 

10*859 

Steam  pressure  in  boilers  above  atmosphere  in 

pounds  per  square  inch,  . 

11-0 

9*0 

9*8 

0*4 

Steam  pressure  in  cylinders  above  atmosphere 

in  pounds  per  square  inch,     . 

9-5 

7*2 

8*3 

7*9 

Steam  cut  off  at,  from  commencement  of  stroke 

of  piston  in  inches, 

35- 

30* 

28- 

28* 

Throttle  open,   .... 

i 

11-16 

Wide. 

Wide. 

Vacuum  in  condenser,  in  inches  of  mercury, 

27i 

27i 

274 

27J 

Pounds  of  coal  consumed  per  hour. 

3093 

2305 

2561 

2518 

Immersion  of  lower  edge  of  paddles  in  ft.  and  in.. 

5     11 

6     10 

6     7 

6     4 

Mean  draft  of  vessel  in  feet  and  inches. 

18       9 

19       6 

18     9} 

18     7 

Area  of  immersed  amidship  section  in  sq.  feet, 

696*3 

626*3 

598*0 

589*6 

Displacement  of  sea  water  in  tons  of  2240  lbs., 

2718*9 

2884*2 

27S8-1 

2681*7 

CALCULATED. 

Mean  effective  pressure  on  pistons  in  pounds 

per  square  inch, 

17*70 

14*00 

15*00 

14*75 

Horses  power  developed  by  the  engines,     . 

695*73 

533*92 

597*30 

600*34 

Slip  of  the  centre  tff  pressure  of  the  paddles  in 

per  cents,  of  their  speed. 

20*00 

9*07 

14*82 

9-87 

Oblique  action  of  the  paddles  calculated  as  the 

squares  of  the  sines  of  their  angles  of  inci- 

dence on  the  water  in  per  cents, 

21*65 

25*68 

81-64 

21*60 

Pounds  of  steam  evaporated  by  one  pound  of 

coal  from  sea  water  of  twice  the  natural  con- 

centration, with  temperature  of  feed  water, 

100°  F.,  including  loss  by  blowing  off  to  keep 

the  sea  water  at  twice  the  natural  concen- 

tration,   ..... 

5*363 

6*633 

6-133 

6*246 

An  examination  of  this  comparative  summary  shows  in  a  strikiDg  man- 
ner the  influence  of  weather  on  the  performance  of  a  paddle  wheel  steamer. 
Comparing  the  mean  of  the  results  from  tables  1  and  3,  the  Teasel  being 
under  steam  alone,  we  find  the  draft  of  water  the  same,  and  consequentlT 
the  resistance  of  the  hull  the  same;  but  in  table  1,  the  ennnes  exerted 
695*73  horses  power ,  w\i^^  '\u  \ahW  3  they  exerted  only  ^7*90  horses 
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power,  or  14*15  per  centum  less,  the  speed  of  the  vessel  in  the  latter  case 
being  greater  than  in  the  former  case  by  0'807  knots,  or  11*75  per  cent. 
As  a  reduced  slip  of  the  paddles,  necessarily  resulting  from  their  deeper 
immersion  in  table  3,  would  to  a  great  extent  be  balanced  by  an  increased 
loss  of  effect  from  their  increased  oblique  action,  the  eflnciency  of  the 
paddle  wheels  in  the  two  cases  may  be  taken  at  about  the  same.  The 
friction  of  the  engines  may  also  be  considered  about  equal,  as  the  number 
of  double  strokes  of  piston  were  nearly  the  same  per  minute. 

A  recurrence  to  tables  1  and  3  will  show  the  steaming  to  have  been 
performed  in  table  1,  both  in  winter  and  summer,  with  strong  head 
winds  and  rough  seas,  as  an  average  for  half  the  time;  while  in  table  3, 
the  steaming  was  performed  wholly  in  the  summer,  with  smooth  seas, 
and  but  gentle  breezes  ahead — a  difference  of  weather  fully  sufficient  to 
cause  the  difference  of  speed. 

Tables  2  and  4  give  the  performance  of  the  vessel  under  steam  and 
sail,  during  the  same  periods  of  time  for  which  tables  1  and  3  give  it 
under  steam  alone.  In  the  case  of  table  2,  the  vessel's  draft  of  water  was 
one  foot  greater  than  in  the  case  of  table  4;  while  in  the  latter  instance 
the  horses  power  developed  by  the  engines  was  12*44  per  cent,  greater 
than  in  table  2,  but  the  speed  was  also  greater  by  0*728  knots,  or  9*61 
per  cent. 

The  difference  of  slip  in  tables  1  and  2  is  10*93  per  cent.,  and  in 
tables  3  and  4  is  5*95  per  cent.  The  greater  difference  in  the  first  than 
in  the  second  case  is  easily  accounted  for  by  referring  to  the  tables, 
where  it  will  be  seen  that  the  wind  was  much  stronger  in  table  2  than  in 
table  4;  also,  that  the  paddles  had  the  greatest  immersion. 

As  [has  been  before  stated,  tables  2  and  4,  giving  the  performance 
under  steam  and  sail,  show  a  greater  speed  than  tables  1  and  3,  giving 
the  performance  under  steam  alone.  These  differences  are  respectively 
0*706  knot  and  0*627  knot,  or  an  increase  of  speed  of  10*28  and  8*17 
per  cent.  The  sails,  however,  assisted  but  in  a  trifling  manner  in  the 
production  of  this  effect,  which  is  owing  almost  entirely  to  the  fact  of  the 
power  of  the  wind  being  removed  from  acting  against  the  vessel,  ahead, 
and  either  applied  abaft  the  beam,  to  assist  her  progress,  thus  counting 
twice,  by  deduction  and  addition,  or  being  applied  abeam,  producing  a 
negative  effect,  and  counting  only  by  deduction. 

Etiporatiox  bt  the  Boilebs. 

A  reference  to  the  comparative  summary  shows  that  the  boilers  of  the 
Mississippi  evaporated  sensibly  the  same  weicjht  of  steam  for  the  same 
weight  of  coal,  in  the  performances  given  in  all  four  tables;  the  discre- 
pancy being  only  0*17  pound  of  steam,  in  a  mean  evaporation  of  5*498 
pounds  of  steam  per  pound  of  coal,  during  the  performances  given  in 
tables  1  and  2;  and  0*113  pound  of  steam  per  pound  of  coal,  during  the 
performances  given  in  tables  3  and  4,  in  a  mean  evaporation  of  5*19 
pounds  of  steam  per  pound  of  coal.  The  mean  evaporation  in  all  four 
tables  is  5*319  pounds  of  steam  per  pound  of  coal,  from  which  result  the 
maximum  differs  but  3*86  per  cent.,  and  the  minimum  5*38  per  cent., 
an  amount  quite  within  the  ordinary  errors  of  observation.  We  are, 
therefore,  entitled  to  conclude  that  in  the  boilers  of  the  MSssissippiy  one 
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pouQcl  of  Cumberland  bituminous  coal,  \¥hich  was  the  kind  used  during 
the  steaming  in  tables  1  and  2,  produced  the  same  evaporation  as  one 
pound  of  British  bituminous  coal,  which  was  the  kind  used  during  the 
steaming  in  tables  3  and  4;  consequently,  the  steam  generating  quaoities 
of  the  two  coals  were  equal.  This  conclusion  is  also  warranted  by  the 
similar  chemical  constitutions  of  the  two  coals,  which  are  as  follows,  on 
the  authority  of  Prof.  W.  R.  Johnson,  for  the  Cumberland,  and  the  Bri- 
tish Admiralty  Commission  of  Playfair  and  De  la  Beche,  for  the  British 
coals : 

•  Cumberland  Bituminous.  British  Bituminous. 

Average  of  5  kinds.  Average  of  6  kinds. 
Carbon,         ....            76-06  75-21 

Volatile  matter,  .  .  .       14-20  14-60 

Sulphur,        .  .  .  ....  1*39 

Ash,        .....         0-49  8-80 

Moisture,      .  .  .  .  1*25  .... 

99.99  100-00 

ISTDICATOR  DlAeRA.XS. (PlATS  III.) 

Indicator  diagrams  Nos.  1  and  2,  show  about  the  average  perform- 
ance,  corresponding  to  tables  3  and  4. 

Diagram  No.  7,  shows  the  similar  performance,  corresponding  to 
table  1. 

Diagrams  Nos.  3,  4,  5,  and  6,  are  given  to  show  the  efiect  of  throU 
ilingr  They  were  taken  on  the  passage  from  Smyrna  to  Constantinople, 
February  22,  1850. 

When  No.  3  was  taken,  the  throttle  was  dose  shut;  steam  pressure  in 
boilers  6  pounds  per  square  inch  above  atmosphere;  double  strokes  of 
piston  per  minute,  6. 

When  No.  4  was  taken,  the  throttle  was  one-eighth  open;  steam  pres- 
sure in  boilers,  5^  pounds  per  square  inch  above  atmosphere;  double 
strokes  of  piston  per  minute,  7. 

When  No.  5  was  taken,  the  throttle  was  one-quarter  open;  steam  pres- 
sure in  boilers,  6  pounds  per  square  inch  above  atmosphere;  double 
strokes  of  piston  per  minute,  8^. 

When  No.  6  was  taken,  the  throttle  was  ihree'eighihs  open;  steam 
pressure  in  boilers,  6  pounds  per  square  inch  above  atmosphere;  double 
strokes  of  piston  per  minute,  9. 

Diagrams  were  continuously  taken  up  to  a  wide  throttle;  but  after 
three-eighths  open,  no  further  difference  was  discernible  between  the 
boiler  and  cylinder  initial  pressures;  showing  that  about  half  the  area  of 
steam  valve  used  was  sufficient  to  pass  all  the  steam  required  for  working 
the  engines  at  the  usual  speeds  of  piston. 

Diagrams  8  and  9  are  from  the  air  pumps.  When  they  were  taken, 
(June  14,  1851,)  the  vessel  was  drawing  18  feet  8  inches  forward,  and 
18  feet  5  inches  afl:.  Speed  of  vessel,  o^  knots  per  hour;  light  wind 
ahead,  and  smooth  sea;  steam  pressure  in  boilers,  12]^  pounds  per  square 
inch  above  atmosphere;  double  strokes  of  piston  per  minute,  12;  vacuum 
in  condenser,  27^  inches  of  mercury;  steam  cut  off  in  cyUnder  al  28 
inches  from  commencement  of  stroke;  initial  steam  pressure  in  ^lindei^ 
11  pounds  per  square  inch  above  atmoqibere. 
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Simultaneously  with  the  air  pump  diagrams,  diagrams  were  taken  from 
the  steam  cylinders,  and  gave  a  mean  effective  pressure  throughout  the 
stroke  of  16*9  pounds  per  square  inch  of  piston.  The  mean  effective 
pressure  throughout  the  stroke  of  the  air  pump  pistons  was  5*4  pounds 
per  square  inch.  The  space  displacement  of  both  steam  cylinder  pistons 
beiner  429*5  cubic  feet,  and  of  both  air  pump  pistons  86*5  cubic  feet,  and 
the  air  pump  pistons  making  but  one  delivering  stroke  to  each  double 
stroke  of  the  steam  pistons,  the  power  required  to  work  the  air  pump 

^^~2  -  01014,  and  01014  of  5*4  =j  0533  pound  per 

square  inch  of  steam  cylinder  piston;  to  this  must  be  added  the  weight  of 
water  Med  by  the  pump,  which  by  the  diagrams  appear  to  have  filled 

(86*5     \ 
— -=j 

9*61  cubic  feet,  which  multiplied  by  64*3  pounds,  the  weight  of  a  cubic 
foot  of  sea  water,  and  divided  by  3396*4  square  inches,  the  areas  of  both 
pumps,  give  0*182  pounds  per  square  inch  of  air  pump  piston;  reducing 
this  in  the  same  proportion  as  above  for  the  pistons  of  the  steam  cylin- 
ders, it  becomes  0*018  pound  per  square  inch,  which  added  to  the  pre- 
vious 0*533  pound,  makes  the  power  absorbed  in  working  the  air  pumps 
of  the  Mississippi  to  be  0*551  pound  per  square  inch  of  the  steam  cylin- 
der pistons.  This  is  of  course  exclusive  of  the  friction  of  the  pumps,  an 
amount  which  can  only  be  estimated. 
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Method  of  Obtaining  Positive  Direct  Impressions  upon  Glass.     By  M. 

Adolphe  Martin. 

The  simplicity  of  Ihe  employment  of  the  iodized  collodion  as  a  sensi- 
tive coating,  the  rapidity  with  which  it  receives  the  lumbous  impressions, 
and  the  delicacy  of  the  picture  obtained,  have  turned  all  minds  towards  its 
exclusive  employment.  The  methods  which  have  been  heretofore  given 
refer  especially  to  the  obtaining  negative  pictures,  and  notwithstanding 
the  remarkable  results  which  have  been  reached,  we  cannot  but  remark 
the  want  of  harmony  and  relief  of  the  proofs  obtained  by  these  methods. 

As  I  have  been  employed  for  some  time  in  this  matter,  I  will  soon  com- 
municate to  the  Academy  some  ameliorations  which  I  have  discovered; 
in  the  mean  time,  I  think  that  I  shall  be  rendering  a  service  to  photography 
by  communicating  a  process  for  obtaining  direct  positive  pictures,  as  sure 
as  it  is  easy. 

The  collodion  as  I  employ  it,  is  composed  of  an  ethereal  solution  of 
gun-cotton,  (made  by  heating  2  grammes  of  pure  cotton  by  50  grammes 
of  nitrate  of  potassa  and  100  grammes  of  sulphuric  acid;  the  cotton  well 
washed  and  well  dried  is  then  entirely  soluble  in  a  mixture  of  10  volumes 
of  ether  and  1  volume  alcohol;)  ether  and  alcohol  are  then  added,  so  that 
the  solution  is  composed  of  1  gramme  of  cotton,  120  grammes  ether,  and 
60  grammes  alcohol;  there  is  then  added  about  1  gramme  of  nitrate  of 
silver,  transformed  into  iodide  and  dissolved  in  20  grammes  alcohol,  by 
means  of  an  alkaline  iodide^  but  iodide  of  ammonium  is  preferable. 
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The  plate  of  glass  covered  in  the  ordinary  way  with  a  thin  coating  of 
this  solution,  is,  before  it  is  tlry,  plunged  into  a  bath  composed  of  1  part 
of  distilled  water,  ,'jth  nitrate  of  silver,  and  j'^th  nitric  acid.  It  is  placed 
in  the  camera  as  usual  for  some  seconds.  Theglassplate  is  then  plunged 
into  a  batli  of  sulphate  of  protoxide  of  iron,  and  then  washed  with  care. 

Up  to  this  time  the  image  remains  negative;  but  by  plunging  it  in  a 
bath  of  the  double  cyanide  of  silver  and  potassium,  it  becomes  positive 
and  complete,  if  its  exposure  to  the  light  has  been  properly  managed. 
There  is  nothing  more  to  be  done  than  to  wash  it,  coat  it  with  dextrine, 
and  dry  it,  then  frame  it  in  a  ground  of  black  velvet. 

The  bath  of  cyanides  which  I  use,  is  the  same  as  that  of  MM.  Ruolz 
and  Elkinton;  it  is  only  diluted  with  about  three  volumes  of  water.  It 
is  composed  of  1  litre  of  water,  35  grammes  cyanide  of  potassium,  and 
4  grammes  nitrate  of  silver. 

I  would  remark,  in  conclusion,  that  (his  process  always  gives  me  pic- 
tures, and  that  the  pictures  are  always  positive.  Their  perfection  only 
depends  on  the  proper  appreciation  of  the  time  of  exposure. 


VentUating  Wind-  Guard.  RegUieredfor  M.  A.  Sdteh,  Fendiurch  Street, 
LoTidon,* 
Our  illustration  of  this  last  new  form  of  wind-guard  so  clearly  explains 
its  construction,  as  to  render  our  description  dmost 
unnecessary.  The  barrel,  a,  terminating  the  flue, 
has  attached,  at  a  short  distance  above  its  open 
upper  end,  a  flat  disk,  a,  so  as  to  leave  an  annular 
discharge  aperture  for  the  smoke.  In  the  centre 
of  this  disk  is  a  short  stud,  carrying  a  universal 
joint  on  its  top,  for  the  purpose  of  supporting  an 
adjustable  open-lopped  deflector,  or  saucer-shaped 
shield,  c,  part  of  which  is  here  broken  away  to  show 
the  joint  inside.  The  figure  shows  its  behavior 
under  the  action  of  a  ade  wind,  when  it  affords  a 
very  good  shield  for  the  windward  side,  and  a  very 
clear  smoke  passage  on  the  lee.  A  great  point  in 
this  contrivance  is  the  arrangement  of  tlie  centre 

joint,  which  allows  the  shield  to  turn  with  the  least  breath  of  wind,  and 

thus  afford  a  constant  screen. 


Tranilkted  for  the  JobrmI  of  the  Fnoklin  bttitnta. 
Oxygen  from  Melted  Slver.    Extract  of  a  Letter  Jrom  M.  Letol  to  M. 

DuHAS. 

As  was  first  observed  by  Samuel  Lucas,  pure  silver  mdted  io  contact 

with  the  air  absorbs  oxygen  from  it  rapidly,  and  this  oi^gen  is  complete^ 

disengaged  at  the  moment  that  the  silver  becomes  solid  again.    If  yoo 

desire  to  extract  it  during  the  time  that  the  metal  remBins  foaed,  joa 

*  From  th«  Tion4Du'PntAk»^%«di>ii^«lis«Aal,8«Qtotiiber,  IBM. 
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may  do  so  by  means  of  carbon,  which  withdraws  it  by  forming  carbonic 
acid;  but  to  separate  it  in  its  natural  condition  appears  difficult — never- 
theless, it  can  be  accomplished  by  adding  gold  in  proportion;  and  in  a 
moment  the  oxygen  is  seen  to  discharge^itself  so  rapidly  and  so  tumultu- 
ously  as  to  result  in  a  true  eflfervescence;  the  matter  boils,  and  rises  above 
the  edges  of  the  crucible,  even  if  it  be  of  three  or  four  times  ^e  bulk  of 
the  melted  metals. 

Independent  of  the  instruction  furnished  by  this  experiment,  it  furnishes 
a  very  curious  experiment,  and  one  which  a  public  audience  may  easily 
be  made  to  witness. — Comptes  Rendus  de  PJlcademie  des  Sciences^  Paiis. 


Gigantic  Telescope  at  Wandsworth  Common* 

The  construction  of  a  monster  reflecting  telescope  by  the  Earl  of  Rosse 
constituted  for  a  considerable  period  a  prominent  topic  of  interest  and 
conversation  in  the  scientific  world.  The  patience  and  perseverance  of 
the  noble  projector  under  every  kind  of  discouragement,  and  the  unwa- 
vering faith  with  which,  at  a  large  outlay  to  himself,  he  prosecuted  his 
enterprise  to  a  successful  conclusion,  secured  to  him  the  admiration  and 
esteem  of  all  who  took  an  interest  in  the  higher  departments  of  science, 
while  the  discoveries  that  have  since  been  made  through  its  instrumen- 
tality have  amply  borne  out  his  anticipations  and  rewarded  his  exertions. 
It  was  necessary,  however,  that  something  further  should  be  accomplish- 
ed. To  those  not  conversant  with  the  subject  it  may  be  necessary  to  state 
that  a  reflecting  telescope  on  a  large  scale  must  always  be  a  work  of  ex- 
ceeding diflSculty,  and  comparatively  limited  utility.  The  possibility  of 
constructing  an  achromatic  instrument  of  a  power  equal  to  Lord  Rosse's, 
and  through  which  the  object  looked  at  could  be  directly  magnified  (as 
with  an  opera  glass),  has  long  been  extremely  doubtful;  in  fact,  beyond 
the  reach  of  mechanical  and  optical  appliances.  This  desideratum  is, 
however,  now  on  the  eve  of  being  supplied. 

In  the  course  of  a  recent  ramble  on  Wandsworth  common  our  attention 
was  attracted  by  a  singularly  looking  structure,  consisting  of  a  plain  tower 
with  a  long  tube  slung  by  its  side,  surrounded  by  a  wooden  boarding  to 
keep  off  intruders.  On  making  inquiries,  we  learned  that  it  was  a  new 
monster  telescope  on  the  achromatic  principle  in  progress  of  construction, 
under  the  superintendence  of  Mr.  W.  Gravatt,  F.  R.  S.,  for  the  Rev.  Mr. 
Craig,  vicar  of  Leamington.  Having  obtained  an  introduction,  we  in- 
spected the  instrument,  and  ascertained  some  particulars  respecting  it 
which  may  not  be  uninteresting.  The  site,  consisting  of  two  acres,  has 
been  liberally  presented  by  Earl  Spencer  in  perpetuity,  or  so  long  as  the 
telescope  shall  be  maintained.  The  central  tower,  consisting  of  brick,  is 
64  feet  in  height,  15  feet  in  diameter,  and  weighs  220  tons.  Ever)'  pre- 
caution has  been  taken  in  the  construction  of  this  building  to  prevent  the 
slightest  vibration;  but,  if  any  disappointment  in  this  respect  should  arise 
(which,  however,  Mr.  Gravatt  does  not  anticipate),  additional  weight  can 
be  obtained  by  loading  the  several  floors,  and  the  most  perfect  steadiness 
will  be  thus  insured.    By  the  side  of  this  sustaining  tower  hangs  the 

*  From  the  London  Mechanics'  Magazine,  Auguat,  1852. 
Vol.  XXIV.— Third  Sbriks.— No.  6.— Dkckxr^r,  V^b'i.  ^^ 
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telescope.  The  length  of  the  main  tube,  \vhich  is  shaped  somewhat  like  a 
cigar,  is  96  feet,  but  with  an  eye-piece  at  the  narrow  end,  and  a  dew- 
cap  at  the  other;  the  total  length  in  use  will  be  86  feet.  The  design  of 
the  dewcap  is  to  prevent  obstruction  by  the  condensation  of  moisture, 
which  takes  place  during  the  night,  when  the  instrument  is  most  in  use. 
Its  exterior  is  of  bright  metal,  the  interior  is  painted  black.  The  focal 
distance  will  vary  from  76  to  85  feet.  The  tube  at  its  greatest  circum- 
ference measures  13  feet,  and  this  part  is  about  24  feet  from  the  object 
glass.  The  determination  of  this  point  was  the  result  of  repeated  experi- 
ments and  minute  and  careful  calculations.  It  was  essential  to  the  object 
in  view  that  there  should  not  be  the  slightest  vibration  in  the  instrument. 
Mr.  Gravatt,  reasoning  from  analogy,  applied  the  principle  of  harmonic 
progression  to  the  perfection  of  an  mstrument  for  extending  the  range  of 
vision,  and  thus  aiding  astronomic  research.  By  his  improvements  the 
vibration  at  one  end  of  the  tube  is  neutralized  by  that  at  the  other,  and 
the  result  is  that  the  utmost  steadiness  and  precision  is  attained.  The 
ironwork  of  the  tube  was  manufactured  by  Messrs.  Rennie,  tmder  the  di- 
rection of  Mr.  Gravatt.  The  object  glasses  are  also  of  English  construc- 
tion, and  throw  a  curious  light  upon  the  manner  in  which  an  enlightened 
commercial  policy  has  reacted  upon  and  promoted  the  advancement  of 
science.  Up  to  a  recent  period  the  flint  slass  for  achromatic  telescopes 
was  entirely  of  foreign  manufacture.  Smce  the  reduction  of  the  duty 
great  improvements  have  been  made  in  this  department.  Tlie  making  of 
the  large  flint  glass  was  intrusted  to  Mr.  Chance,  of  Birmingham,  who  at 
flrst  hesitated  to  manufacture  one  larger  than  9  inches  in  diameter.  Upon 
being  urged,  however,  by  Mr.  Craig,  he  has  succeeded  in  producing  one 
24  inches,  perfectly  clear,  and  homogeneous  in  structure.  Besides 
this,  there  is  a  second  plate  glass  of  the  same  dimensions,  cast  by  the 
Thames  Plate  Glass  Company,  either  of  which  the  observer  may  use  at 
his  option.  The  manner  in  which  these  object  glasses  are  fitted  into  the 
tube  is  a  marvel  of  artistic  invention.  By  means  of  twelve  screws,  num- 
bered according  to  the  hours  of  the  day,  they  can  be  set  in  an  instant  to  any 
angle  the  observer  may  require,  by  his  merely  calling  out  the  number  of 
the  screw  to  be  used.  The  object  glasses  also  move  round  in  grooTes  to 
whatever  position  it  may  be  considered  that  a  more  distinct  view  can  be 
gained.  The  tube  rests  upon  a  light  wooden  frame  work,  with  iron  wheels 
attached,  and  is  fitted  to  a  circular  iron  railway  at  a  distanceof  52  feet  from 
the  centre  of  the  tower.  The  chain  by  whicn  it  is  lowered  is  capable  of 
sustaining  a  weight  of  13  tons,  though  the  weight  oithe  tube  is  only  3. 
Notwithstanding  the  immense  size  of  the  instrument,  the  machinery  is 
such  that  it  can  move  either  in  azimuth,  or  up  to  an  altitude  of  80  degrees, 
with  as  much  ease  and  rapidity  as  an  ordinary  telescope,  and,  from  the 
nature  of  the  mechanical  arrangements,  with  far  greater  certainty  as  to 
results.  The  slightest  force  applied  to  the  wheel  on  the  iron  rail  causes 
the  instrument  to  move  horizontally  round  the  central  tower,  while  a  wheel 
at  the  right  hand  of  the  observer,  by  a  beautiful  adaptation  of  mechanical 
powers,  enables  him  to  elevate  or  depress  the  object  glass  with  the  great- 
est precision  and  facility.  So  easy,  in  fact,  is  the  control  over  the  iostra- 
roent  in  this  respect,  that  a  very  slight  touch  on  the  wheel  lifts  10  cwt. 
It  may  be  observed,  aiso,\b&X.m^t^  ^^sv^not  be  the  slightest  flexure  in  the 
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tube;  no  error  or  deflexion  arising  from  that  cause  can  occur,  while  the 
ease  with  which  it  can  be  directed  towards  any  point  of  the  heavens  will 
enable  the  observer  to  make  profitable  use  of  any  patch  of  clear  sky,  how- 
ever transient  it  may  be.  The  great  value  of  this  need  not  be  pointed 
to  those  accustomed  to  ipakin^  astronomical  observations.  With  respect 
to  the  magnifying  power  of  this  novel  instrument,  it  is  only  necessary  to 
state  that,  though  the  focus  is  not  so  sharp  as  it  will  be  shortly,  it  has  al- 
ready separated  the  nebulae  in  the  same  way  as  Lord  Rosse's.  It  has 
separated  some  of  the  double  stars  in  the  Great  Bear,  and  shown  distinctly 
a  clear  distance  of  50  or  60  degrees  between  them,  with  several  other  stars 
occupying  the  intervening  spaces.  Ordinary  readers  will  better  under- 
stand the  extraordinary  magnifying  power  of  the  telescope  when  we 
inform  them  that  by  it  a  quarter  inch  letter  can  be  read  at  the  distance 
of  half  a  mile. 

Tke  preparations  for  this  really  national  work  have  been  progressing 
for  the  last  two  years  under  the  superintendence  of  Mr.  Gravatt  as  engi- 
neer and  mathematician,  but  is  only  about  three  months  since  the  super- 
structure at  Wandsworth  common  was  commenced,  and  it  is  already  near 
completion. 

We  understand  that  the  Observatory  is  likely  to  be  endowed  by  its 
liberal  and  enlightened  creator.  It  will  not  only  be  a  lasting  monument 
to  his  enterprising  devotion  to  science,  but  an  admirable  illustration  of 
the  perfection  to  which  the  mechanical  arts  have  attained  in  this  country*. 

Lord  Rosse  has  visited  the  Observatory,  and  expressed  his  admiration 
of  this  novel  and  interesting  invention. — Times. 


On  ike  Manufacture  of  Hydrocarbon  Coal  Gas  from  Boghead  Coal.    By 

Andrew  FYFE,Esq.,  M.  D.,  F.  R.  S.  E.* 

Continued  from  page  353. 

I  come  now  to  consider  the  question  of  economy.  Assuming  that  my 
experiments  prove  that  there  is  no  gain  in  the  amount  of  light  by  the 
combustion  of  the  gas  from  a  ton  of  Boghead  coal  by  th6  water  process, 
a  question  here  arises,  may  not  the  large  quantity  of  hydrocarbon  gas  be 
manufactured  at  a  less  expense  than  the  gas  from  the  coal  alone  ?  That 
it  may  be  so  per  1000  feet  we  can  easily  imagine;  but  this  is  not  the 
question  to  be  solved.  Gas,  like  other  articles,  ought  to  be  paid  for 
according  to  its  value.  The  more  light  that  1000  feet  will  yield  when  pro- 
perly consumed,  the  more  ought  to  be  paid  for  it;  of  course,  the  consu- 
mer ought  to  keep  this  in  view,  viz.,  the  lower  the  quality  of  the  gas 
that  he  burns,  the  less  ought  he  to  pay  for  it.  I  fear  that  this  has  not 
been  attended  to  by  those  who  have  so  strongly  advocated  the  manu- 
facture of  a  larger  quantity  of  gas  from  coal  by  the  addition  of  other 
substances,  such  as  the  "hydrocarbon"  process.  I  enter  upon  this  parr 
of  the  subject  with  diffidence,  because  I  have  no  satisfactory  trials  of 
my  own  on  the  results  of  which  I  can  found  calculations.  In  the  trials 
which  I  have  above  recorded,  I  found  that  2  lbs.  of  charcoal  were  con- 
sumed in  the  water  retort,  when  7  lbs.  of  coal  were  carbonized  in  the 

*  From  the  London  Mechanics'  Magazine,  July,  1852. 
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oilier;  and  that,  to  bring  out  the  best  results,  the  quantity  of  water  to  be 
j)assed  through  the  water  retort  required  to  be  nearly  equal  in  weight  lo 
I  he  coal  to  be  carbonized  in  the  other.  Accordingly,  for  each  ton  of 
coal  used,  it  would  be  necessary  to  evaporate  about  a  ton  of  water,  and 
to  consume  about  a  quarter  of  a  ton  of  charcoal,  or  rather  of  coke,  to 
produce  the  requisite  quantity  of  water  gas.  These  would,  to  a  certain 
extent,  show  the  additional  quantity  of  fuel  necessary  in  the  hydrocarbon 
process.  Fortunately,  however,  there  is  no  necessity  for  having  recourse 
to  calculations  founded  on  these  data,  and  to  which,  no  doubt,  objections 
would  be  raised.  We  have  statements  given  of  the  expense  of  manufac- 
turing water  gas;  and,  though  there  is  a  wide  difference  between  thero,I 
shall  take  those  given  by  Mr.  Clegg  in  his  report,  not  because  I  consider 
them  correct,  for  I  think  he  states  the  expenditure  by  far  too  low,  but  be- 
cause they  are  given  by  one  who  advocates  strongly  the  hydrocarbon  pro- 
cess, and  whose  report  has  been  extensively  circulated  by  those  who  have 
an  interest  in  it.  Surely  they  will  not  find  fault  with  me  for  adopting 
these  statements. 

In  Mr.  Clegg's  report  it  is  stated  that  1000  feet  of  Boghead  coal  cost 
in  the  inanufaciure,  including  coals  at  28s.  per  ton,  labor,  lime,  fuel,  re- 
pairs on  retorts,  &c.,  2s.  ll^d. — that  is,  35d*5.  According  to  Mr.  Clegg, 
water  gas,  manufactured  by  the  passage  of  steam  over  coke,  cost  5d.  per 
lODO  feet;  and  1000  feet  of  hydrocarbon  gas  from  Boghead  coal,  at  28s. 
per  ton,  will  cost,  including  the  same  items.  Is.  Ofd. — that  is,  12d-75; 
13,500  feet  being  got  from  the  ton  of  Boghead  when  carbonized  alone; 
52,000  feet  from  the  ton  by  the  water  process.  The  comparative  ex- 
pense, then,  of  the  manufacture  of  gas  per  1000  feet,  is  as  35*5  to  12-75, 
or  very  nearly  3  to  1,  when  the  quantity  of  hydrocarbon  gas  stated  is  got 
from  the  ton  of  coal.  Of  course,  the  price  per  1000  feet  will  vary  accord- 
ing to  the  quantity  obtained,  5d.  per  1000  feet  being  taken  as  the  price 
of  the  pure  water  gas  itself.  Were  the  gases  of  equal  illuminating  power, 
then  there  would  be  a  very  great  saving;  but,  in  ascertaining  the  value 
of  a  process  ot  this  kind,  the  value  of  the  gas,  not  only  bulk  for  bulk,  but  of 
the  total  quantity  per  ton  of  coal,  must  Kkewise  be  taken  into  account. 
The  results  of  my  trials  show  that  each  foot  of  the  Boghead  gas  gives  the 
light  of  11-79  candles,  consuming  120  grains  per  hour,  while  a  foot  of 
the  Boghead  and  water  gas  gives  that  of  only  4-73  candles;  consequently, 
to  get  the  same  light  from  both,  for  ever)'  1000  feet  of  the  Boghead  gas 
used,  we  must  consume  2490  feet  of  the  hydrocarbon  gas,  and  must  pay 
accordingly  for  it.  The  consumer  ought  to  be  aware  of  that,  and,  con- 
sequently, he  ought  to  get  his  hydrocarbon  gas,  per  1000  feet,  for  less 
than  half  the  price  that  he  pays  for  the  Boghead;  otherwise  he  is  a  loser  by 
using  it  instead  of  the  Boghead,  or  another  gas  of  the  same  illuniinatin<r 
power  as  the  Boghead.  But,  again;  the  important  question  here  occurs, 
can  the  manufacturer  afford  to  dispose  of  his  hydrocarbon  gas  at  this 
lower  rate.^  If  the  statements  that  have  from  time  to  time  been  published 
regarding  the  hydrocarbon  gas  be  correct,  then  he  ought  to  do  so;  but, 
on  further  investigation,  I  fear  we  must  come  to  a  very  diflerent  conclu- 
sion. 

Assuming  the  accuracy  of  the  results  of  my  trials  with  Boghead,  tnd 
with  Boghead  and  walet  lo^^elVitx^  l^l  us  see  how  the  matter  stands;  aod 
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xvhat  I  have  now  to  say,  applies  not  only  to  my  own  experiments,  but 
likewise  to  those  of  Dr.  Frankland  and  Mr.  Clegg.  The  average  result  of 
my  six  trials  on  the  Boghead  coal  yielded  16,093  feet  of  gas  per  ton. 
Take  the  coal  at  28s.  per  ton,  then 

Cost  of  Coal,  .  -  288.>  or  3d6<L,       or  20d*87  per   1000  ft. 

Manufacture  according  to  Clegg,  143d*775,  or  8d*934         ditto. 

Total  charge  per  ton,  479d«775,  or  29d-804         ditto. 

This  gas  gave  the  light  of  11*79  candles  per  foot — that  is,  3253*6  lb. 
sperm  per  ton;  1000  feet,  therefore,  equal  to  11*790  candles,  G0St29d*8. 

The  average  of  my  eight  trials  with  Boghead  and  water  gave  39,533 
feet  per  ton  of  coal;  then,  as  before, 

Coal  and  manufacture,  16,093  feet,  479d*775 

Water  gas,  according  to  Clegg,  23,460    **    at  5d.  177d*3 

Total  coal  and  water  gas,  cost  597d*076,  or  15d*09  per  1000  feet 

The  gas  gave  the  light  of  4*73  candles  per  foot — ^that  is,  3213*6  lb. 
sperm  per  ton;  1000  feet,  therefore,  equal  to  4*730  candles,  cost  15d*09. 
Then, 

lb,  sperm 

lb.  sperm      per  ton  Cost  of  Comp.  cost 

per  ton,      Boghead  coal  gas  of  coal 

Boghead,    and  water,  per  ton.  gas. 

3263-5  :  3213-5  ::  479-77  :  473-87;  and  697«:  473-87  ::  100  :  79-3. 

Saving  in  favor  of  Boghead  gas  alone =20*7  per  cent.  Again, 

3213-5  :  3253-5  ::  597  ::  604-4;  and  604-4  :  479-77  ::  100  :  79-3. 

# 

Saving  in  favor  of  Boghead  gas  alonees20'7  per  cent. 

The  same  results  are  got  by  another  process.  The  Boghead  gas  for 
11*790  candles  cost  29d*8.  The  Boghead  and  water  gas  for  47*300 
cost  15d-09. 

Csndles  Comp.  value 

Candles    per  1000  Cost        of  coal 

per  1000        feet  of  and  water  gas 

feet      coal  and  coal  per  1000. 

coal  gas.   water  gas.  gas.  feet 

11*790     :     4730    .-:  29-8  :     11*96;  and  15^»  r  11*95  ::  100  :  79*1. 

Saving  in  favor  of  Boghead  gas  alone«B20*9  per  cent. 

Candles  of  Candles  of   Cost  of  Comp^  value 
water  gas.    coal  gas.     coal  gas.  of  coal  gas. 

4730     :     1 1^790     ::     1509     :      37-6 ;  and  29-8  :  37*6  ::  100  ::  79-2. 

Saving  in  favor  of  Boghead  gas  alone « 20*8  per  cent. 

In  these  calculations  the  results  do  not  exactly  correspond,  because  I 
have  not  thought  it  necessary  to  extend  the  fractions.  They  are  sufficient 
to  show,  that  according  to  the  results  of  my  trials,  in  whidi  the  quantity 
of  hydrocarbon  gas  per  ton  of  coal  was  39,553  feet  of  4*73  candle  gas 
per  foot,  there  is  an  actual  loss  by  the  use  of  water  in  the  hydrocarbon  pro* 
cess  to  the  extent  of  about  20  per  cent.;  and  this  loss  is  incurred  in  the 
manufacture  of  the  gas,  independent  of  other  items. 

I  have  next  to  advert  to  those  instances  in  which  the  quantity  of  hydro- 
carbon gas  per  ton  of  Boghead  was  greater.  When  52,042  fieet  of  gas 
were  obtained,  the  illuDumiting  power  per  foot  was  on  an  average  only 
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1*99  candles — that  is,  238*56  grains  of  sperm  per  foot,  and  1773*6  lbs. 
per  ton  of  coal.    Then,  as  before: 

1  ton  coal,  yielding  16,093  ft  total  cost  479d*775 

Water  gas,  85,950  ft.    do.  179d.752,  or  5d.  per  1000  feet. 

52,042        do.  659d-527,  or  12d*672  per  1000  feet. 

One  foot  of  gas  was  equal  to  1*99  candles — that  is,  1773-6  lbs.  of 
sperm  per  ton  of  coal.     Total  cost,  659d*527. 

One  foot  of  Boghead  coal  gas,  as  before,  equal  light  of  1 1-79  candles— 
that  is,  3253*5  lbs.  sperm  per  ton.    Cost,  479d*77.    Then 

Coal  and 

Coal  gas        water  gas  Comp.  Talue  of 

s  lb.  sperm  « lb.  sperm  Cost  of    coal  and  water 

per  too.  per  ton.  coal  gas.  gas. 

L  3253-5    :       1773-6     ::  479-77     :       261-5;  and  659  :  261-5  ::  100  :  89.6. 

Saving  in  favor  of  Boghead  gas  only  as  60*4  per  cent. 

Coal  and  Cost  of 

water  gas        Coal  gas    coal  and  Comp.  value 

^  lb.  sperm  ^Ib.  sperm    water  of 

per  ton.  per  ton.        gas.        coal  gas. 

1773-6     :        8253-6     ::     659-5     :     1209-7;  and  1209-7  :  479-77  ::  100  :  39-7. 

Saving  in  favor  of  Boghead  gas  only=60'3  per  cent.    Again, 

Candles  Comp.  ralue 

Candles      per  ft    Cost  of     of  1000  ft. 

per  ft.    water  and    1000  ft.    coal  and 
coal  gas.    coal  gas.    coal  gas.  water  g^s. 

11-79         1-99  29-8  6-03  ;  and  12-672  :  5-03  ;:  100  ::  39-69. 

Saving  in  favor  of  Boghead  gas  only  a  60*3  per  cent. 

Coal  and    Coal  Coal  and  Coal 

water  gas.      gas.  water  g^s.  gas. 

1-99    :     11-79       :;       12-672     :       75-077;  and  75-077  :  298  ::  100  :  39-7. 

Saving  in  favor  of  Boghead  gas  only  a  60*3  per  cent. 

By  this  mode  of  operating,  the  above  results  show  that  the  coal  gas  is 
the  cheaper  light  by  upwards  of  60  per  cent. 

That  the  hydrocarbon  process  is  not  economical,  is  also  shown  by  com- 
paring the  lowest  results  I  obtained  by  Bo^ead  coal  alone,  isvith  the 
highest  results  by  the  Boghead  with  water.  The  two  lowest  results  by 
Boghead  alone  vielded,  on  an  average,  2969  lbs.,  and  the  two  highest 
by  boghead  and  water,  3619  lbs.  of  sperm  per  ton.  Taking  the  price 
the  same  as  before,  then 

2969  :  3619  ::  479*77  :  584^,  and  684*8  :  597  ::  100  :  102: 

there  is,  therefore,  an  increased  expenditure  of  2  on  the  100  against  the 
water  process. 

Talang  the  lowest  of  mv  results  by  the  Boghead  against  the  highest  by 
the  Boghead  and  water,  the  former  is  as  2856  lbs.  to  3649  lbs.  of  sperm 
by  the  latter.    Take  the  expense  for  each,  the  same  as  before^  then, 

2856  :  8649  ::  479*77  .-  612*98;  and  618*98  :  697  k  100  :  97^. 

Hence,  under  the  most  favorable  circumstances  for  the  faydrocaibon  gas, 
the  same  amount  of  light  can  be  obtained  by  the  usual  process  fiom  Boff- 
head  alone  for  very  nearly  the  same  expoise;  the  difference  being  only 
2*7  per  cent,  in  favor  of  the  hydrocarbon  process. 

I  have  next  to  advetllo  ^^  \x\a!L%  <^<  Dt.  Frankland  and  Mr.  Qegg. 
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Dr.  Frankland  obtained  from  Boghead  coal  alone  13,240  feet  of  gas, 
1  foot  of  which  was  equal  to  10*52  candles — that  is,  2387*7  lbs.  of  sperm 
per  ton  of  coal.  From  Boghead  and  water,  he  got  51,720  feet  of  4-can- 
dle  gas — that  is,  3546*5  lbs.  of  sperm  per  ton.  Taking  Mr.  Clegg's 
estimate  of  the  cost  of  Boghead  gas  at  35d-5  per  1000  feet  when  the 
coal  is  at  28s.  per  ton-,  then  the  cost  of  manufacture  of  13,240  feet  is  470d., 
which  gas  yields  the  light  of  2387*7  lbs,  of  sperm;  the  cost  of  hydrocar- 
bon gas  from  the  same  coal  at  the  same  price,  according  to  Mr.  Clegg, 
is  12d-75  per  1000  feet,  and,  therefore,  51,720  will  cost  659d.,  which  is 
equal  to  3546*5  lbs.  of  sperm:  then — 

3546*5  :  659  ::  2387  :  443;  and  470  :  443  ::  100  :  94*2. 

Therefore,  to  get  the  same  amount  of  light,  there  is  a  saving  on  the  cost 
price  of  the  gas  of  5*8  per  cent,  in  favor  of  the  hydrocarbon  process, 
according  to  Mr.  Clegg's  calculation  of  the  expense.  Allowing  the  ac- 
curacy of  this  statement,  it  will  naturally  be  asked  how  it  is  to  be  recon- 
ciled with  that  given  by  Mr.  Clegg.  In  bis  report,  Dr.  Frankland  alludes 
merely  to  the  increase  in  the  quantity  of  gas  by  the  hydrocarbon  process, 
and  to  the  consequent  increase  in  the  light  afforded  by  the  combustion  of 
this  gas,  without  reference  to  expense.  Mr.  Clegg  has,  in  addition  to 
this,  referred  to  the  expenditure  of  manufacture,  and  consequent  economy 
of  the  process.  But  in  this  last  part  of  the  statement  he  has  made  a  very 
important  omission.  According  to  him,  Boghead  coal  yields  13,500  feet 
of  gas  per  ton,  while  the  same  quantity  of  coal  affords,  by  the  hydrocar- 
bon process,  52,000  feet  of  4-candle  gas  per  foot,  the  candles  buirning 
120  grains  per  hour;  and  he  then  assumes  the  saving  to  be  to  the  enor- 
mous extent  of  285  per  cent.  Were  this  reallv  the  case,  it  ought  at  once 
to  insure  the  universal  introduction  of  the  hydrocarbon  process.  In  this 
statement,  however,  the  increase  in  the  qacmiity  of  gas  only  is  referred 
to,  for — 

73,500    :     52,000     ::     100     :     385. 

But  Mr.  Clegg  has  not  taken  the  quality  of  the  gas  into  account.  Had 
he  done  so,  he  should  have  stated  the  result  very  differently. 

In  his  Report,  it  is  said  that  the  data  on  which  his  calculations  are 
based  are  got  from  practical  experiments  made,  first  by  Dr.  Frankland, 
and  atler wards  by  himself,  with  a  view  to  test  the  accuracy  of  Dr.  Frank- 
land's  Report.  Though  Mr.  Clegg  has  not  given  the  illuminating  power 
of  the  Boghead  coal  gas  to  which  he  refers;  but  as  he  alludes  to  Dr. 
Frankland's  experiments,  which  he  is  endeavoring;  to  verify,  we  may 
take  the  illuminating  power  given  by  Dr.  Frankland— that  is,  10*52  can- 
dles per  foot. 

Taking  this,  we  shall  see  the  result  in  a  very  different  light.  13,500 
feet  of  Boghead  coal  gas  cost,  according  to  Mr.  Clegg,  470d.,  and  yield 
the  light,  according  to  Frankland,  of  2431*7  lbs.  of  sperm;  52,000  feet 
of  Boghead  hydrocarbon  gas,  according  to  Mr.  Clegg,  cost  663d.,  and 
gave  me  light  of  3565*7  lbs.  of  sperm;  then 

8665-7    :    663     ::    2431*7    :    446. 

But  the  Boghead  coal  gas  for  this  light  costs  only  470d.;  and 

470    :    446    ::     100    :    94-8. 
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Accordingly,  to  get  the  same  light,  the  saving  in  the  manufacture  is,  by 
Mr.  Clegg's  own  statement,  only  5*2  per  cent. 

Again;  Mr.  Cleg^  has  stated  that  Boghead  coal  per  ton  wiU  yield ,  by  the 
water  process,  not  less  than  75,000  feet  of  2*4-candle  gas  per  foot,  and 
that  there  is  thus  an  increase  of  460  per  cent.  This  statement,  taken  in 
conjunction  >vith  others  in  the  Report,  is  apt  to  lead  to  the  impressiou 
that  there  is  thus  a  gain  by  the  hydrocarbon  process  to  an  enormous  ex- 
tent; we  shall  find,  however,  on  further  investigation  that,  taking  Boghead 
coal  as  before,  at  28s.  per  ton,  the  cost  of  1000  feet  of  the  hydrocarbon 
gas,  when  75,000  feet  per  ton  of  coal  are  obtained,  is,  according  to  Mr. 
Clegg,  lOd.;  thus  making  the  total  quantity  per  ton  amount  to  787d'5. 
The  gas  per  foot  being  equal  to  2*4  candles,  the  light  per  ton  of  coal  will 
be  3085  lbs.  of  sperm.  Here,  notwithstanding  what  Mr.  Clegg  has 
stated  regarding  the  hydrocarbon  process  in  another  part  of  the  Report, 
that  there  is  an  "increase  in  volume  without  diminution  of  light,"  we 
find  that  there  is  an  actual  loss  on  the  previous  process.  52,000  feet  of 
4-candle  gas  are  equal  to  3565*7  lbs.  of  sperm;  but  75,000  of  2-4  can- 
dle gas  are  equal  to  only  3085  lbs.;  there  is,  therefore,  a  loss  of  14  per 
cent,  on  the  total  amount  of  light. 

With  regard  to  the  cost,  the  gas  from  Boghead  coal  cost,  as  before, 
470d.,  and  is  equal  to  2387*7  lbs.  sperm.     Then 

3085     :     787-6     ::     2387-7     :     609. 

But  the  light  of  2387*7  lbs.,  by  the  Boghead  alone,  cost  only  47d.;  and 

470      :     609     ::     100    :     129*5. 

Accordingly,  to  get  the  same  light  by  the  hydrocarbon  process  that  we 
can  get  by  the  Boghead  alone,  there  is,  by  Mr.  Clegg's  own  showing,  an 
increased  expenditure  of  29-5  on  the  100. 

In  my  trials,  when  75,253  feet  of  gas  were  got  from  the  hydrocarbon 
process  from  the  ton  of  coal,  the  light  per  foot  was  only  that  of  0-27  of 
candle — that  is,  32*4  grains  of  sperm  per  foot,  or  348*3  lbs.  of  spenn 
per  ton  of  coal,  at  the  cost,  as  before,  of;  then 

Co!!t.  Cost 

348*3  :  787-5    ::    3253*5  :  7356;  and  479*77  :  7366    ::    100  :  1116. 

Here  the  increased  expenditure  for  the  same  light  is  11*16  times  the  cost 
of  coa)  gas  alone,  showing  still  further  the  loss  incurred  by  the  water 
process. 

In  the  trial  in  which  the  quantity  of  hydrocarbon  gas  per  ton  was 
smaller  than  those  above  given,  a  loss  is  also  occasioned.  Mlien  the  gas 
was  24,932  feet  per  ton,  the  illuminatmg  power  per  foot  "was  6*52  can- 
dles— that  is,  78*24  grains  of  sperm,  or  2786*6  lbs.  per  ton  of  coal. 

Per  ton. 
Cost  of  Boghead  gaa,  as  before,    16,093        479d-77 
Water  gas,  8,839  44d*19 

Total  cost,  24,932        StSd^,  or  S2d-6  pw  1000  feat 

Then,    2786*6   :   623*96   ::  3258*5   :   612*1 ;  and  479*77  :  6lt*l   ::    100   :   125. 

The  extra  expenditure  is  in  this  case  25  per  cent,  for  tiie  same  amount  of 
light  that  I  get  from  Boghead  alone. 
All  of  these  statemeD^  ^c^  l>^tC(xst  \m^^  that  the  hydroGarbon  po- 
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cess  not  only  is  not  economical,  but,  when  carried  to  a  great  extent,  is  an 
expensive  one;  and  it  must  be  kept  in  remembrance  that  the  above  cal- 
culations refer  solely  to  the  cost  of  manufacture.  There  is  no  allusion  to 
the  enlarged  gasholders,  pipes,  &c.,  necessary  for  the  increased  amount 
of  gas  that  must  be  supplied  to  obtain  the  same  light  that  is  got  from 
Boghead  gas,  and  all  of  which  must  add  materially  to  the  expense. 

1  have  said  that  there  is  a  wide  difference  between  the  statements  of  Mr. 
Clegg  and  others  regarding  the  expense  of  manufacturing  water  gas.  Mr. 
Clegg  says  that  it  can  be  made  at  the  cost  of  5d.  per  1000,  which  includes 
expense  of  materials,  labor,  tear  and  wear,  &c.  In  the  June  number  of 
the  Journal  of  Gas  Lightings  reference  is  made  to  the  experiments  of 
Magnier  and  others,  from  which  it  is  inferred  that  the  expense  w^ill  come 
to  12d.  From  data  given  to  me  by  a  gas  engineer  of  this  place,  it 
-would  seem  to  be  not  less  than  lOd.  If  these  statements  are  correct — 
and  I  believe  that  the  last-mentioned  is  below  the  mark — then  the  ex- 
pense of  the  manufacture  of  gas  by  the  hydrocarbon  process  must  be  far 
greater  than  what  Mr.  Clegg  has  given  it,  and,  consequently,  the  loss  by 
the  use  of  water  must  be  still  greater  than  I  have  stated  it  to  be. 

It  must,  also,  be  kept  in  recollection  that  the  expense  of  manufactu- 
ring gas  must  vary  in  different  places,  not  only  because  the  cost  of  ma- 
terials differs,  but  likewise  because  the  expense  of  labor,  outlay  on  tear 
and  wear,  according  to  the  extent  of  the  works,  is  different.  In  taking 
the  expenditure  as  given  by  Mr.  Clegg,  I  have,  I  think,  taken  it  at  a  low 
estimate. 

The  preceding  remarks  regarding  the  hydrocarbon  process  refer  alone 
to  its  application  to  the  Boghead  coal.  I  have  already  said  that  I  pre- 
ferred that  coal  to  others,  because  from  the  large  per  centage  of  matter 
condensable  by  chlorine  which  its  gas  contains,  I  considered  it  by  far  the 
most  likely  to  be  affected  beneficially.  It  was  my  intention  to  extend  my 
trials  to  other  coals,  had. I  obtained  anything  like  a  saving  with  the  Bog- 
head coal.  The  results  of  the  trials  I  have  now  recorded,  render  it,  in 
my  opinion,  quite  unnecessary  to  take  up  time  in  trying  the  process  with 
other  coals.  I  trust  that  what  has  been  written  will  be  sufficient  to  prove 
that  there  is  no  economy  in  the  hydrocarbon  process,  and  that,  when  all 
things  connected  with  the  manufacture  and  quality  of  the  gas  are  taken 
into  account,  it  is  a  process  which  ought  to  be  at  once  abandoned. — 
Journal  of  Gas  Lighting. 


Translated  for  the  Jjumal  of  the  Franklin  Institute. 

On  the  Flow  of  Liquids  firom  the  Positive  to  tlie  JVegative  Pole  of  a  Closed 

Galvanic  Battery.     By  M.  Wiedemann. 

Independent  of  the  magnetic,  physiological,  heating,  and  chemical 
actions,  the  galvanic  current  possesses  besides,  a  peculiar  force  by  which 
it  transports  materials  from  the  positive  to  the  negative  pole.  In  refer- 
ence to  this,  the  author  undertook  a  series  of  experiments,  endeavoring 
to  reduce  the  phenomena  to  some  simple  fundamental  principle.    Of 
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several  diflcrent  arrangements  the  following  apparatus  appears  to  be  tbe 
simplest  and  most  suitable : — 

Upon  a  porous  earthen  cylinder, 
a,  closed  below,  a  small  tubulated 
bell  glass,  c,  was  cemented,  into  tbe 
tubumre  of  which  was  introduced  a 
perpendicular  tube,  d,  with  a  lateral 
discharging  lube,  e.  In  the  earthen 
cylinder  is  placed  another  cylinder  of 
copper  or  platinum,^,  with  which  a 
wire,^  leading  to  the  negative  pole 
of  a  galvanic  battery,  is  connected. 
This  wire  passes  through  a  glass  tube 
carefully  cemented  to  the  upper  part 
of  the  bell.  In  addition,  the  earthen 
cylinder  is  surrounded  by  a  second 
cylinder  of  sheet,  iron,  commuoica- 
*'ijg  with  the  positive  pole.  Tbe  whole  apparatus  is  enclosed  in  a  lar^ 
glass  jar,  h,  which,  together  with  tbe  earthen  cylinder  of  the  apparatus,  is 
filled  with  water  or  some  other  liquid.  The  intensity  of  the  current  was 
measured  by  a  galvanometer.  As  soon  as  the  current  is  closed,  the  liquid 
ris..'s  in  the  earthen  cylinder,  and  flows  out  by  tbe  dischargbg  tube  into 
a  [graduated  vessel,  i,  placed  below  it. 

By  noting  the  quantity  of  liquid  discharged,  aud  usin^  currents  of  dif- 
ferent forces,  the  conclusion  is,  that  the  guoTUUiei  ofRqiad  discharged  in  a 
given  lime  are  directly  proportional  to  the  iiUensitiea  of  the  currents. 

When  the  conducting  surface  of  the  earthen  cylinder  was  dimini^ed 
gradually,  by  varnishing  it,  all  the  other  circumstances  remaining  the 
same,  the  gutmUty  ofHquid  discharged  tons  independent  of  the  size  y"  tht 
swface. 

In  the  same  time  that  a  current  of  given  intensity  caused  the  discharge 
of  three  cubic  centimetres  of  water  from  the  earthen  cylinder,  the  same 
current  developed  in  the  voltameter  placed  in  its  current  about  one  cubic 
centimetre  of  explosive  gas. 

Although  these  laws  already  explain  the  general  principle  of  the  trans- 
porting action  of  the  current,  and  although  it  necessarily  follows  that  this 
action  is  independent  of  the  particular  causes  of  capillarity  and  endosmose, 
ni'vcrtheless,  all  thejphenomena  which  show  themselves  when  a  liquid 
Howj  through  narrow  orifices,  exercise  a  peculiar  influence  on  the  results 
ahni-e  (firen, 

M.  Wiedemann  consequently  sought  to  find  a  method  of  measurement, 
independent  of  these  phenomena,  by  annulling  the  action  of  their  f(JVce 
by  a  simple  hydraulic  counter-pressure.  The  tube  placed  upon  the 
earthen  cylinder  of  the  apparatus  was  closed  on  top,  and  the  discharge 
tube,  e,  was  placed  In  communication  with  a  mercurial  gauge.  U^ng 
diiFtrent  currents  and  different  amounts  of  cylinder  surface,  the  mercniy 
in  the  gauge  rose  to  different  heights.  It  reiiults  froih  the  messureiiMBti, 
that  tht  keighls  to  which  the  liquids  under  the  ityUiena  of  a  gahmue  cur- 
rent rise,  are  directly  proportional  to  the  intamtjf  of  tht  currait,  and  «i 
vemly  as  thtfnt  wrfoce  of  the  lajiHwier. 
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According  to  the  results  of  the  experiments,  the  pressures  are  to  the 
intensities  of  the  currents,  in  the  same  ratio  as  the  quantity  of  liquid  dis* 
charged  by  this  current  in  the  same  time — a  result  which  accords  with 
the  laws  of  the  flow  of  liquid  through  narrow  orifices. — [Hagen^  PoU 
seuiUe.) 

By  means  of  the  laws  above  announced,  we  may  establish  the  trans- 
porting action  of  the  galvanic  current  on  the  simplest  fundamental  prin- 
ciples. 

Let  there  be  on  the  two  sides  of  a  given  section  of  a  certain  liquid, 
two  plates  immersed  at  a  certain  distance  from  each  other,  and  present* 
ing  an  electric  tension  in  reference  to  each  other.  This  section  produces 
in  the  liquid  a  current  which,  if  all  the  circumstances  remain  the  same, 
is  proportional  to  the  tension  itself,  and  to  the  section  of  tlie  liquid. 
Moreover,  this  current  draws  the  liquid  from  the  positive  to  the  negative 
pole,  with  a  force  equivalent  to  a  hydrostatic  pressure  directly  propor- 
tional to  the  intensity  of  the  current,  and  inversely  as  the  section  of  the 
liquid.  It  follows  directly  from  the  combination  of  these  two  conditions, 
that  the  force  with  which  the  tension  subsisting  on  the  two  sides  of  a 
transverse  section  of  a  given  liquid,  transports  that  liquid  from  the  positive 
to  the  negative  side,  corresponds  to  a  hydrostatic  pressure  directly  propor- 
tional to  that  tension. 

By  means  of  this  theorem,  we  have  a  simple  measure  of  the  electric 
tension,  and  of  its  mechanical  action,  in  terms  of  the  atmospheric  pres- 
sure and  also  of  the  unit  of  weight.  The  laws  heretofore  expressed  apply 
only  to  liquids  of  the  same  nature.  When  the  liquids  are  different,  there 
is  presented,  at  least  in  the  mechanical  action  of  the  current,  a  difference 
which  is  important,  and  so  much  greater,  because  with  equal  intensities 
of  current,  liquids  of  great  resistance  transport  in  the  same  time  a  greater 
quantity  of  galvanic  current  than  liquids  of  feeble  resistance.  Unfortu- 
nately, it  has  not  been  yet  possible  to  determine  the  relation  which  exists 
between  the  mechanical  action  of  the  galvanic  current  and  the  resistance 
of  the  liquids  which  it  traverses,  on  account  of  the  imperfection  of  the 
means  of  appreciating  and  measuring  these  resistances.  We  must,  there- 
fore, as  yet  consider  it  as  an  isolated  observation,  that  among  the  solutions 
of  sulphate  of  copper  of  different  degrees  of  concentration,  the  resistances 
of  which  have  been  recently  determined  by  Mr.  Becker,  there  passes  in 
the  same  time  through  the  same  earthen  well,  currents  whose  quardities  are 
nearly  proportional  to  the  squares  of  the  resistances. 


For  the  Journal  of  the  Franktin  Institute. 

On  the  Manufacture  of  Sugar, 

For  a  few  years  back,  hardly  a  month  has  passed  that  has  not  brought 
forth  some  new  process  by  which  we  were  to  obtain  a  great  result  at  a 
very  small  expenditure,  and  the  following  article,  taken  from  the  London 
Morning  ChronicUj  will  show  on  several  points  how  much  ignorance  pre- 
vails among  those  who  intend  to  revolutionize  the  manufacture  of  sugar, 
and  to  destroy  the  molasses  business  forever. 

■  

^'JiTew  Modi  of  Mam^acturing  Sugar  j^-^Tht  new  processes  ace  fbux&VL 


408  Mechanics f  Physics^  and  Chtmutry. 

in  their  character,  comprising,  first,  a  new  mode  of  obtaining  the  saccha- 
rine juice  from  the  cane;  secondly,  a  new  mode  of  defecating  and  filtering 
the  juice  so  obtained;  thirdly,  the  boiling  and  concentrating  of  the  juice; 
and  fourthly,  the  crystaiization  and  final  curing  of  the  sugar.  The  varied 
processes  are  to  be  seen  at  a  model  sugar  house,  at  the  works  of  Mr.  Bes- 
semer, Baxter  house,  Old  St.  Pancras  Road,  London.  By  the  first  im- 
provement, in  the  construction  of  the  cane  press,  a  diflerence  in  the  yield 
of  the  cane  is  obtained,  as  compared  with  the  old  rolling  mill,  of  about 
20  per  cent.  In  the  new  machine,  the  pressing  tubes  are  reduced  in 
length  from  30  inches  to  12,  the  first  four  of  which  are  parallel,  and  three 
inches  wide — the  next  four  inches  of  their  length  being  taper,  and  termi- 
nating with  a  width  of  but  1^  inch,  the  smaller  contracted  point  ex- 
tending as  far  as  the  exit  end  of  the  tube.  By  this  change  of  form,  the 
entire  removal  of  the  elasticity  in  the  ^'magas''  occupying  the  tnties  is 
removed,  and  after  the  cane  has  been  collapsed  by  the  severe  pressure, 
and  its  breadth  at  the  same  time  gradually  lessened,  eveiy  fibre  and  cell 
is  made  to  assume  new  relative  positions;  not  one  remains  unruptured, 
and  an  increased  quantity  of  the  juice  is  consequently  expelled  at  the 
trough.  In  addition  to  this  advantage,  there  is  obviously  a  more  equal 
distribution  of  power  in  each  revolution  of  the  machine;  the  deleterious 
chloropliyl,  or  coloring  matter,  of  the  outer  portion  of  the  cane,  is  not 
expelled  with  the  juice,  as  in  the  ordinary  apparatus;  the  machine  may 
be  more  easily  fed,  and  weighs  considerably  less  than  rolling  machines 
generally  in  use. 

"The  juice,  when  expelled  from  cane,  is  unavoidably  mixed  with 
numberless  minute  fragments  of  cellular  tissue,  albumen,  and  other  ex- 
traneous matters,  which,  if  not  speedily  removed,  tend  to  produce  the 
acidification  of  the  liquid.    At  this  stage  comes  in  the  second  of  the  pro- 
cesses invented  by  Mr.  Bessemer.     The  present  mode  of  defecation  and 
filtration  consists  in  raising  the  temperature  of  the  liquor  to  150^  Fah., 
when  a  quantity  of  lime  is  thrown  in  for  the  purpose  of  neutralizing  the 
free  acid,  and  assisting  in  the  coagulation  of  the  albumen;  the  tempera- 
ture is  increased  to  180^  Fah.,  when,  after  allowing  time  for  settling, 
the  scum  is  removed,  and  the  clear  liquor  drawn  ofT  into  the  '*  grand" 
copper,  where  it  is  subjected  to  boiling  heat,  when  the  feculent  and  other 
albuminous  matters  are  kept  constantly  removed  from  its  surface.     The 
more  completely  these  impurities  are  removed,  the  greater  will  be  the 
brightness  and  value  of  the  finished  product.     In  the  new  process  the 
juice  passes  through  a  wire  strainer  direct  from  the  spout  of  the  mill  into 
the  clarifiers,  where  it  is  raised  to  boiling  heat  by  the  application  of 
steam,  at  which  temperature  it  is  kept  for  about  three  minutes,  by  which 
time  the  whole  of  its  albuminous  constituents  and  feculent  matters  will 
have  been  coagulated  and  chemically  separated,  but  will,  of  course,  still 
remain  mechanically  mixed,  and,  in  tbe  form  of  light  flock,  pervade  the 
entire  bulk  of  the  fluid.     These  substances  are  tlien  eflectually  removed, 
by  a  process  similar  to  that  employed  in  the  manufacture  of  paper.    A 
drum  of  about  two  feet  in  diameter,  and  from  four  to  five  feet  in  length, 
is  made  to  revolve  slowly  in  a  small  semi-circular  trav  or  vessel.    This 
drum  is  covered  with  fine  wire  cloth,  through  which  the  water  ibices  its 
T^ay,  leaving  a  muddy  co^^xi%  ol  ^il\xvcv^<^>^  matters  on  the  outer  ade, 


On  the  Manufacture  of  Sugar.  409 

which  comijig  in  contact  as  it  revolves  with  a  fixed  scraper,  similar 
in  piinciple  to  the  ^Moctor''  employed  in  calico  printing,  is  made  to  fall 
off  in  a  state  something  like  dry  mud  into  a  receptacle  prepared  for  it. 
The  process  is  self-acting.  It  takes  in  its  own  supply  of  foul  liquor  from  an 
elevated  cistern,  delivers  the  clear  juice  into  the  evaporating  pan,  and 
discharges  the  refuse  as  we  have  already  stated. 

**Up  to  this  stage  the  advantages  obtained  must  be  evident  to  all  who 
are  acquainted  with  this  interesting  branch  of  manufacture.  The  liquor 
being  received  direct  from  the  press^  avoids  the  necessity  of  the  use  of 
liquor^pumps;  the  clarifiers  not  being  used  as  subsiding  vessels,  are  not  re- 
quired to  be  so  large;  the  loss  of  juice  in  the  removal  of  the  scum,  and 
in  the  sediment,  is  prevented;  the  use  of  the  *'mont-jus"  is  rendered  un- 
necessary; the  coagulation  of  the  albuminous  matter  is  more  rapidly  ob- 
tained; the  evaporating  process  may  follow  immediately  after  the  pressing 
of  the  canes;  and,  nnally,  the  self-cleansing  filter  performs  its  work 
much  better  than  any  continuous  process  of  skimming,  and  renders  un- 
necessary that  watchful  attendance  which  is  now  so  imperatively  neces- 
sary in  order  to  obtain  the  required  brightness  and  color  of  the  sugar. 
The  saving  of  manual  labor  by  these  improvements  is  self-evident. 

'*0n  the  various  modes  of  boiling  and  concentrating  the  juice  at  present 
in  use,  whether  by  a  series  of  semi-globular  pans,  the  vacuum  pan, 
Gadsden's  pan,  or  the  apparatus  of  Mr.  Crossley  or  Mr.  Schroder,  it  is 
not  necessary  now  to  speak,  the  principle  involved  in  one  and  all  of  them 
being  the  same — that  of  evaporating  the  fluid  from  the  saccharine  mat- 
ter. The  inventor  of  the  process  now  under  consideration,  contends 
that,  in  all  the  existing  arrangements  for  the  separation  of  the  water  from 
the  sugar,  boiling  under  any  form,  or  the  use  of  surfaces  or  pipes  heated 
by  steam,  must  be  totally  excluded,  if  the  formation  of  molasses  is  to  be 
prevented.  It  is  a  well  established  fact,  that  a  thermometer  placed  in  a 
solution  heated  by  steam  or  the  direct  action  of  fire,  furnishes  no  in- 
dication of  the  temperature  to  which  the  liquid  is  exposed,  as  a  vast 
amount  of  latent  heat  is  absorbed  by  fluids  in  their  formation  into  steam. 
To  the  forgetfulness  of  this  simple  fact  are  to  be  traced  many  of  the 
fatal  mistases  at  present  connected  with  the  manufacture  of  sugar. 

^'Thus,  while  the  temperature  of  the  syrup  during  ebullition  in  a  vacuum 
pan,  indicates  as  low  perhaps  as  180  degrees  Fahrenheit,  the  copper  worm, 
against  which  portions  of  the  sugar  are  constantly  brought  into  contact,  is 
equal  to  and  often  above  226  degrees  Fah.,  the  consequence  of  which  is  the 
destruction  of  the  color,  and  an  injury  to  the  crystallizing  powers  of  the 
sugar.  By  an  arrangement  which  Mr.  Bessemer  terms  a  hot  air  evaporator, 
the  concentration  of  saccharine  fluids  may  now,  however,  be  effected  with- 
out the  slightest  injury  to  color  or  quality,  and  in  an  increased  quantity. 

*This  apparatus  consists  of  a  tank  of^thin  plate  iron,  of  about  10  feet 
by  8  feet,  and  2^  feet  in  depth,  which  has  a  false  bottom,  curved  so  as 
to  form  two  parallel  segments  of  a  cylinder.  Above  these  and  coinci- 
dent with  them  is  a  hollow  drum,  of  18  inches  in  diameter,  mounted  on 
an  axis,  and  on  which  is  formed  a  broad  spiral  blade  in  the  shape  of  a 
screw' or  ^^creeper,"  the  thread  of  which  is  about  fifteen  inches  in  depth, 
and  the  convolutions  three-quarters  of  an  inch  apart:  and  between  each 
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of  the  blades  or  threads  of  the  screw,  holes  are  formed  spirally  from  one 
end  of  the  drum  to  the  other.  At  one  end  of  the  hollow  drum,  air,  sup- 
plied by  the  blowing  fan,  and  heated  to  150  degrees  by  passing  along  a 
llue,  is  made  to  enter,  which  escapes  through  the  holes  in  the  drum  in  a 
radial  direction,  and  sweeps  like  the  hot  breath  of  the  simoom  o^er  the  wet 
surfaces  of  the  various  revolving  blades,  absorbs  the  moisture  thus  ex- 
posed to  its  action,  and  passes  otf  in  an  invisible  vapor. 

^'Upwards  of  six  thousand  square  leet  of  evaporating  surface  is  thus 
obtained  an  the  small  space  of  10  feet  by  8  feet.  The  screws  make  about 
eight  revolutions  per  minute,  and  as  they  revolve,  the  more  concentrated 
portions  of  the  fluid  are  washed  ofl*  as  they  descend  into  the  fluid,  and 
fresh  portions  are  being  constantly  brought  up  on  the  surface  of  the  screw, 
to  be  in  like  manner  subjected  to  the  hot-air  blast.  Finally,  after  three 
or  four  hours,  the  whole  of  the  surplus  liquor  is  carried  oS*;  the  remaining 
fluid  is  sufficiently  concentrated,  and  assumes  a  thick  gelatinous  appear- 
ance; and  the  screw,  made  to  revolve  in  the  opposite  direction,  expels  the 
solution  from  the  tank  ready  for  the  process  of  crystallization.  By  this 
process  the  sugar  is  not  at  any  time  exposed  to  af  hotter  surface  than  140 
degrees.  No  boiling,  consequently,  takes  place,  no  slea  is  formed,  and 
not  one  grain  of  crystallizable  sugar  is  converted  into  molasses.  The 
entire  cost  of  fuel  for  evaporation  is  saved,  the  waste  heat  of  the  chimney 
and  waste  steam  of  the  engine  being  alone  employed,  and  the  apparatus 
costs  less  than  the  ordinary  vapor  pans;  it  can  be  worked  with  a  small 
amount  of  wind  or  water  power.  Three  hogsheads  of  sugar,  it  is  stated, 
can  be  obtained  where. two  only  are  now  produced,  whilst  the  quality 
will  be  superior  in  color  and  taste,  and  will  be  perfectly  free  from  mo- 
lasses. 

"The  separation  of  the  cr)'stals  from  the  mother  liquor  in  which  they 
are  found  is  eflected  in  a  most  ingenious  and  efficient  manner  by  the  use 
of  the  air  pump*  The  transformation  from  the  most  repulsive  and  un- 
wholesome-looking black  sugar  into  a  fine  white  sugar  is  completed  in 
one-seventh  of  a  second  by  this  process.  The  principle  adopted  is  pre- 
cisely that  employed  in  ^gassing'  lace — an  operation  resorted  to  for  the 
purpose  of  removing  the  minute  filaments  of  cotton  adhering  to  the  sur- 
face of  the  fabric.  In  the  case  of  the  crystals  of  sugar,  a  thin  film  of  fluid 
matter  is  required  to  be  removed  from  the  surface  of  the  crystal,  and  this 
is  eflected  by  bringing  it  in  contact  with  water — a  material  which  would 
as  quickly  dissolve  the  crystal  itself,  as  the  flame  of  the  gas  would  destroy 
the  delicate  and  fragile  web  of  the  bobbin  net.  How  can  the  water  be 
thus  brought  into  contact  with  the  sugar  for  such  a  short  period,  and  in 
such  a  manner  as  only  to  remove  the  outer  coating  of  molasses^  and  leave 
the  crystal  uninjured?  The  process  is  a  very  simple  one.  A  table  of 
nine  feet  in  circumference  is  made  to  revolve  eight  times  per  minute, 
having  a  coating  of  sugar  spread  over  it  to  the  depth  of  half  an  inch,  and 
which  consequently  moves  over  a  space  of  72  feet  per  minute.  At  one 
part  of  its  revolution  the  table  is  made  to  pass  under  a  pipe  of  two  inches 
in  diameter,  from  which  a  shower  of  water  is  falling,  and  as  the  pipe  is 
but  one-sixth  of  a  foot  in  diameter,  and  the  table  passes  it  at  the  rate  of 
72  feet  per  minute,  it  follows  that  each  portion  wnich  comes  tinder  the 
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falling  water  will  be  retained  only  ^J  j  of  a  minute  in  each  revolution. 
This  table  being  covered  with  thin  brass  wire  gauze,  has  placed  imme- 
diately under  it  a  vacuum  chamber,  into  which  the  falling  water,  carrying 
with  it  the  semi-fluid  coating  of  molasses,  is  drawn  as  the  table  revolves, 
the  crystallized  sugar  remains  on  the  surface  pure  and  white,  and  is  de- 
livered by  a  scraper  into  the  hogshead  placed  for  its  reception." 

Mr.  Bessemer,  it  appears,  has  a  new  machine,  by  wbicb  be  presses 
juice  from  the  cane,  which  acts  by  a  series  of  compressions  at  a  high 
velocity,  instead  of  the  slow  process  of  rollers.  Mr.  6.,  without  saying 
what  per  centage  of  the  weight  of  the  cane  is  obtained  in  juice  by  other 
modes  of  operation,  states  that  Aeoblains  20  per  cent.  more.  On  the  best 
estates  in  the  island  of  Cuba,  having  sugar  mills  with  great  length  of  rolls 
and  a  velocity  of  2^  revolutions  per  minute,  (diameter  of  rolls  being  from 
26  to  30  inches,)  70  per  cent,  of  the  weight  of  cane  is  obtained  in  juice; 
if  to  this  you  add  20  per  cent,  the  yield  will  be  84  per  cent.,  which  is 
considerably  more  than  the  cane  contains;  from  70  per  cent,  by  good 
management,  the  product  falls  ofl'to  50  per  cent,  by  bad. 

We  are  also  informed  thai  by  the  new  procesSj  the  cane  juice  passes 
directly  from  the  mill  through  a  wire  strainer  into  the  clarifiers.  Con- 
sidering that  precisely  this  process  has  been  in  use  for  at  least  twelve 
years,  wherever  steam  trains  have  been  in  operation,  it  is  rather  a  bold 
declaration  to  call  it  new. 

Mr.  B.'s  next  improvement  is  the  substituting  currents  of  hot  air  (for 
the  purpose  of  evaporation)  in  the  place  of  steam;  to  make  this  necessary, 
he  informs  us  that  while  the  temperature  in  a  vacuum  pan  may  be  as  loyr 
as  180°,  still  the  copper  tubes  by  which  it  is  heated  will  show  226°.  He 
is  probably  only  acquainted  with  the  ordinary  Howard  pan,  and  is  not 
aware  that  in  this  country  and  Cuba,  there  are  many  apparatuses  in  w*hich 
the  temperature  of  the  sugar  in  the  vacuum  pan  does  not  exceed  150% 
and  the  temperature  of  the  steam  used  is  only  212°,  being  barely  of  the 
pressure  of  the  atmosphere;  this  result  is  produced  by  having  increased 
surface  for  the  steam  to  act  upon,  and  has  been  in  operation  several  years. 

After  the  peculiar  process  of  evaporation  adopted  by  Mr.  B.,  has  been 
in  operation  for  three  or  four  hours,  we  are  told  that  the  result  is  a  mass 
of  crystals  of  sugar,  not  om  grain  having  been  converted  into  molasses. 

Now,  although  he  states  that  not  one  grain  has  been  converted  into 
molasses,  still  he  has  given  to  each  grain  a  covering  which  he  calls  mo- 
ther liquor,  (a  new  name  for  an  old  friend,)  and  this  mother  liquor  he 
removes  by  putting  the  sugar  on  a  circular  table  of  wire  having  a  partial 
vacuum  below  it,  and  as  the  sugar  passes  under  a  fine  s\ream  of  water, 
the  mother  liquor  is  drawn  through  into  a  receptacle  below.  If  this  mo- 
ther liquor  and  water  do  not  form  molasses,  what  do  they  form?  We 
should  like  to  know.  The  only  thing  new  that  Mr.  B.  hns  produced  is, 
bis  method  of  extracting  the  cane  juice,  and  also  of  evaporating  by  means 
of  heated  air;  and  I  venture  to  say  that  on  trial  both  of  them  will  be  found 
defective. 

B. 
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Translated  for  the  Journal  of  the  Franklin  Institule. 

JYew  Uses  of  the  Leaf  of  the  Pinus  Sytvestris, 

Not  far  from  Breslau,  in  Silesia,  in  a  domain  called  la  Prairie  du  Hum- 
boldtj  exist  two  establishments,  equally  astonishing  on  account  of  their 
objects  and  of  their  connexion;  one  is  a  manufactory  in  which  the  leaves 
of  the  pines  are  converted  into  a  sort  of  cotton  or  wool;  the  other  offers  to 
the  sick,  as  a  salubrious  bath,  the  waters  left  from  the  making  of  this 
vegetable  wool.  Both  were  founded  under  the  direction  of  the  head  In- 
spector of  Forests,  M.  de  Pannewitz,  the  inventor  of  a  chemical  process, 
by  means  of  which,  from  the  long  and  slim  leaves  of  the  pines  is  procured 
a  very  fine  filamentous  substance,  which  has  been  called  wood-wool  {laine 
de  hois)^  because  it  curls,  felts,  and  may  be  spun  like  common  wool. 

The  pinus  sylvestris,  or  wild-pine,  whence  this  new  product  is  pro- 
cured, is  already  much  esteemed  in  Germany  on  account  of  several  valu- 
able advantages  which  rt  presents;  and  in  place  of  abandoning  it  to  its 
natural  growth,  extensive  plantations  of  it  have  been  formed,  which  are 
true  forests.  When  planted  on  light  and  sandy  soils,  which  it  prefers, 
and  in  which  it  grows  with  the  greatest  rapidity,  it  gives  them  consist- 
ence and  solidity.  Associated  with  the  oak,  it  becomes  a  shelter,  under 
the  shadow  of  which  this  latter  acquires  a  great  strength  of  development, 
until  in  its  turn  it  rises  above  its  protector.  When  the  pine  has  reached 
its  fortieth  year,  it  furnishes  very  profitable  crops  of  rosin.  Its  wood  is 
esteemed  for  buildings,  &c.  The  employment  which  M.  de  Pannewitz 
has  proposed  to  give  to  its  leaves,  will  without  doubt  contribute  to  spread 
still  more  the  culture  of  a  tree  already  so  useful,  and  will  perhaps  give  it 
some  favor  in  other  countries,  where  it  is  scarcely  known. 

All  the  actcutar  leaves  of  the  pine^,  the  firs,  and  coniferous  trees  in 
general,  are  composed  of  a  bundle  of  fibres  extremely  fine  and  tena- 
cious, which  are  surrounded  and  held  together  by  a  resinous  substance  in 
thin  pellicles.  When  by  heat,  and  by  the  employment  of  certain  chemical 
re-agents,  the  resinous  substance  is  dissolved,  it  is  easy  to  separate  the 
fibres  from  each  other,  to  wash  them,  and  to  free  them  from  all  foreign 
bodies.  According  to  the  method  used,  the  wooly  substance  acquires  a 
finer  quality,  or  remains  in  a  coarser  state;  and  in  the  first  case  it  is  em- 
ployed as  wadding;  in  the  second,  as  filling  for  mattresses.  Such  in  a  few 
words  is  the  account  of  the  discovery  due  to  M.  de  Pannewitz. 

In  practice,  the  pinits  sylvestris  has  been  preferred  to  others  because  it 
has  the  longest  leaves.  There  is  no  reason  to  doubt  that  in  the  countries 
in  which  other  species  of  pines  exist  with  equally  long  foliage,  the  same 
product  may  be  as  advantageously  obtained.  There  is  no  danger  in 
stripping  the  pine  of  its  leaves,  even  in  its  youth.  This  tree  has  need  for 
its  growth  only  of  the  whorls  of  leaves  which  terminate  each  branch;  all 
the  leaves  which  surround  the  rest  of  the  branch  may  be  stripped  off 
without  doing  any  harm.  The  operation  must  take  place  while  tbey  are 
yet  green,  for  it  is  only  then  that  they  can  serve  ibr  the  extraction  of  the 
wooW  substance.  The  stripping  of  the  leaves  is  the  province  of  poor 
people,  and  pays  them  good  wages.  The  operation  can  only  be  peifona- 
ed  every  two  years.    TVi^  ^to^>]j^1  ^  ^^SkEib.  ^thering  is  one  pound  of 
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leaves  for  a  branch  of  the  thickness  of  the  finger.  A  beginner  can  gather 
thirty  pounds  per  day;  an  experienced  hand  may  get  as  much  as  one 
hundred  and  twenty.  The  profit  is  greater  from  a  felled  tree  than  one 
standing. 

The  first  use  which  was  made  of  this  filamentous  substance  was  to 
substitute  it  for  cotton  wadding  in  quilted  coverlets.  In  the  year  1842, 
the  hospital  of  Vienna  bought  five  hundred  of  these  coverlets,  and  after 
using  them  for  several  years,  renewed  its  orders.  It  was  remarked  among 
other  things,  that  under  the  influence  of  the  pine-wool,  no  kind  of  para- 
sitic insect  harbored  in  the  bed,  and  the  aromatic  odor  which  they  emit- 
ted was  considered  to  be  agreeable  and  beneficial.  Soon  afterward,  the 
penitentiary  of  Vienna  was  provided  with  the  same  kind  of  coverlets. 
Since  then  they  have  been  adopted,  as  have  been  also  mattresses  filled  with 
the  same  wool,  in  the  hospital  La  Charite  at  Berlin,  and  at  the  hospital  La 
Matemitij  and  the  soldiers'  quarters  at  Bresliiu.  An  experience  of  five 
years  in  these  establishments,  has  shewn  that  the  wood-wool  is  well  fitted 
lor  use  in  coverlets,  and  for  wadded  goods,  and  is  very  durable. 

At  the  end  of  five  years,  a  mattress  ofwoodrwool  had  cost  less  than 
one  of  straw,  which  required  the  addition  every  year  of  at  least  two 
pounds  of  fresh  straw.  Furniture,  in  the  construction  of  which  this  matter 
was  used,  was  preserved  from  the  attacks  of  moths.  It  cost  three  times 
less  than  hair,  and  the  most  skilful  upholsterer  could  not  distin^ish  an 
article  of  furniture  in  which  it  is  used  from  a  similar  onestufied  with  hair. 
We  are  besides  assured  that  it  may  be  spun  and  woven*  The  finest  gives 
a  thread  resembling  that  of  hemp,  and  is  as  strong*  When  spun,  woven, 
and  finished  like  cloth,  it  furnishes  a  product  which  may  be  employed 
for  carpets,  horse-furniture,  &c.;  when  interwoven  with  a  warp  of  linen, 
it  may  be  used  as  bed-coverings.  The  products  of  the  manufactories  of 
Zuckmantel  and  La  Prairie  du  Humboldt^  gained  for  their  present  owner* 
M.  Weiss^  a  bronze  medal  at  the  exhibition  of  Berlin,  and  a  silver  medi  1 
at  that  of  Altenburg. 

In  the  preparation  of  the  wood-wool^  there  is  produced  an  ethereal  oil 
with  a  sweet  odor.  This  is  at  first  of  a  green  color;  exposed  to  the  light, 
it  takes  an  orange-yellow  color;  when  carried  into  a  dark  place,  it  regains 
its  green  color;  by  rectification,  it  becomes  as  colorless  as  water.  It  has 
been  shewn  to  diner  from  the  essence  of  turpentine  which  is  extracted 
from  the  stem  of  the  same  tree.  Employed  in  various  rheumatic  and 
gouty  aflfections,  and  applied  as  a  balm  upon  wounds,  it  has  produced 
salutary  efiects;  as  also  in  vermicular  afiections,  and  in  the  case  of  certain 
cutaneous  tumors.  When  rectified,  it  answers  as  an  excellent  oil  in  the 
preparation  of  the  finest  lacs  which  form  the  base  of  varnishes,  and  has 
been  burned  in  lamps  like  olive  oil;  it  dissolves  caoutchouc  completely, 
and  in  a  short  time.  The  perfumers  of  Paris  use  quite  a  large  quantity 
of  it. 

It  has  been  found  that  the  liquid  residuum  which  die  boiling  of  the 
pine-leaves  leave,  exercises  a  very  salutary  action  when  employed  as  a 
bath;  so  that  a  bathing  establishment  has  been  annexed  to  the  manuiac- 
tory.  This  liquid  has  a  greenish  color  verging  on  brownish:  according  to 
the  circumstances  and  tne  mode  of  preparation,  it  is  either  gelatinous  and 
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balsamic,  or  acid;  in  this  latter  case  prussic  acid  is  produced.  During 
the  nine  years  since  the  establishment  of  the  baths,  their  reputation  and 
the  number  of  its  visiters  have  been  constantly  increasing. 

When  it  is  necessary  to  augment  the  efficacy  of  the  baths,  there  is  add- 
ed an  extract  obtained  by  the  distillation  of  the  ethereal  oil  of  which  vre 
have  spoken,  an  extract  which  also  contains  prussic  acid.  The  liquid 
residuum  is  also  concentrated  to  the  consistency  of  a  liquid  extract,  and 
then  enclosed  in  sealed  vessels,  to  be  used  for  baths  at  home. 

The  membranous  substance  which  is  obtained  by  filtration  when  the 
fibre  is  washed,  is  put  in  the  form  of  bricks,  and  dried;  it  then  serves  as 
a  combustible,  and  produces  a  large  quantity  of  gas  for  lighting,  which 
comes  from  the  great  quantity  of  resin  which  it  contains.  Henceforth,  it 
may  be  used  for  heating  and  lighting  the  manufactory. — Bib.  Urdv,  de 
Genevi.y  June^  1852,  p.  165. 


Hints  on  the  Principles  which  should  regiUdte  the  Forms  of  Ships  and  Boats; 
derived  from  original  Experiments.  By  Mr.  William  Bland,  of  Sit- 
tingboumej  Kent.* 

Continued  from  page  316. 
CHAPTEa  XVI. 

The  six  models  just  treated  of  were  all  with  fiat  bottoms,  and  this  for 
the  sake  of  convenience.  The  forms  calculated  for  service  must  have 
the  curve  along  the  bottom,  as  shown  to  be  so  necessary  in  Experiments 
33  to  36.  They  must  have,  likewise,  the  keel  deeper  towards  and  at  the 
stern  than  towards  and  at  the  stem  (See  Experiment  5);  again,  the  space 
between  the  curve  along  the  bottom  and  tbe  keel  must  be  filled  up  at 
both  stem  and  stern;  and  so  constructed  as  to  ofier  at  the  bows,  from  the 
cutwater  to  the  midship,  the  least  resistance  possible  to  the  water;  and 
from  the  midship  to  the  stern  post,  to  aflbrd  the  easiest  and  most  direct 
passage  for  the  water,  that  it  may  act  to  the  best  advantage  against  the 
sides  of  the  rudder. 


iummm 


Upon  an  inspection  of  the  accompanying  diagram,  it  will  be  seen  that 
the  part  cut  off  the  flat  bottom  by  the  curve  ACE,  equals  nearly  the 
triangles  ABC,  and  C  D  E;  but  since  a  portion  of  the  triangles  will  be 
made  up  by  the  sharp  bows  and  body  situated  between  the  keel  and  the 
line  of  curvature  along  the  bottom,  it  will  occupy  the  space  of  about 
half  the  cubic  parallelogram:  therefore  a  quarter  part  only  will  be  neces- 
sary to  add  to  the  depth  at  the  midship  section  for  the  load-line  of  flota- 
tion. Upon  testing  the  above  by  two  models,  one  with  a  flat  bottom, 
the  other  curved  and  yet  left  filled  up,  as  required  between  fhe  carve 
and  the  keel,  the  displacement  in  the  water  gave  a  quarter  part  as  the 

*  From  the  Loodon  CiTil  Engineer  end  Akchitect'e  Joamel,  Nofenlier,  1861. 
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exact  diflerence.  This  proportion  of  a  quarter  part  to  be  added  to  the 
depth  at  midship,  applies  to  all  the  six  models,  from  their  similarity  in 
flatness;  therefore,  the  depth  at  their  midship  section  for  the  load  water- 
line  should  be  increased  by  one-quarter  part  of  their  draft,  when  having 
a  flat  bottom  at  midship. 

On  turning  back  to  those  experiments  which  relate  to  the  depths  of 
keels,  commencing  with  No.  44,  it  will  be  seen  that  the  flat  bottomed 
model  (No.  2)  required  no  keel;  likewise  the  triangular  midship  model 
No.  3;  but  to  the  forms  Nos.  1  and  4,  keels  were  necessary. 

Before  deciding  upon  the  midship  section  best  calculated  for  service, 
it  will  be  right  to  criticize  those  sections  which  have  been  already  tested. 
To  this  end,  it  will  be  advisable  to  review  the  Experiment  41,  where  it 
appears  of  the  triangular  model  No.  3,  that  its  speed  equalled  Nos.  2 
and  4,  the  latter  having  been  previously  made  elliptic.  In  lateral  re- 
sistance, No.  3  possessed  the  same  as  No.  2,  Experiment  54.  In  stabili- 
ty, No.  3  proved  the  worst  of  the  four  (see  Experiment  and  Table,  &c., 
after  No.  43).  Lastly,  in  depth  or  draft,  No.  3  again  exceeds  all  the 
others.  The  conclusion  to  be  drawn  from  the  preceding  facts  are  of  such 
a  nature  as  to  justify  the  rejection  of  the  triangular  form  of  midship. 

The  semicircular  form  of  midship  (No.  1 ),  possessed  speed  as  one  good 
quality;  but  which  advantage  is  counterbalanced,  first,  by  its  circular  out- 
line being  conducive  to  rolling;  next,  the  depth  at  which  it  floats:  and  third, 
its  deficiency  in  stability.  These  evils,  it  must  be  admitted,  are  highly  ob- 
jectionable, and  warrant  the  rejection  of  the  semicircular  midship  section, 
except  where  speed  only  is  sought,  when  the  employment  of  iron  or  lead 
ballast  can  be  had  recourse  to  as  a  corrective  of  its  instability. 

There  remains  to  be  considered  the  flat  bottomed  model  No.  2,  and  the 
elliptic  one  No.  4. 

The  model  2,  (as  shown  in  Experiment  41,)  is  inferior  in  speed  to  No. 
1;  but  as  regards  all  other  qualities,  so  essential  to  every  ship,  particularly 
for  burthen,  very  far  the  superior, — 1st,  in  floating  depth  (see  Experi- 
ment 43);  2d,  in  not  rolling;  3d,  in  lateral  resistance  (see  Experiment  44); 
4th,  in  stability,  the  means  of  speed  (see  Table,  after  Experiment  43). 

I'he  elliptic  midship  model  (No.  4),  as  stated  in  the  several  experi- 
ments before  adduced,  is  equal  in  speed  to  No.  2,  but  is  slightly  inferior 
to  the  same  model, — Ist,  in  depth  of  flotation;  2d,  by  rolling  more; 
3d,  by  having  less  lateral  resistance;  4th,  by  possessing  less  stability. 

The  next  point  to  be  considered,  before  finally  deciding  upon  the  mid- 
ship section,  is  that  part  of  a  ship's  midship  which  is  above  the  load 
water-line — meaning  the  sides;  whether  they  should  be  continued  up 
perpendicularly,  or  slightly  inclined  outwards,  so  as  to  present  at  the  lee-' 
side  a  larger  bearing  on  the  water,  to  operate  in  an  increasing  ratio 
against  the  force  of  the  wind  upon  the  sails. 

The  Experiment  63,  shows  that  the  stability  of  the  model  (No.  1) 
having  right-angled  sides,  equalled  the  stability  of  the  model  Mo.  2, 
with  its  sides  inclining  outward;  and  when  both  were  lightened,  the  in- 
fluence of  the  sides  which  inclined  outwards  became  apparent  in  the 
stability  remaining  unaltered;  whereas,  in  No.  1,  the  stability  was  im- 
proved to  the  amount  of  balf-an«ounce;  consequently,  there  appears  no 
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good  reason  for  giving  a  preference  to  the  beveling-out  sides,  over  those 
carried  up  perpendicular. 

From  what  has  been  elicited,  it  appears  that  any  approach  to  the  tri- 
angular midship  section  has  its  stability  improved  materially  by  ballast, 
or  weight;  for,  in  fact,  it  is  indispensable,  since  it  possesses  none  with- 
out ballast. 

Chapter  XVII. 

The  criticism  of  the  four  models  of  midship  section  being  concluded, 
the  inference  to  be  drawn  from  it  is,  that  (No.  2)  the  flat  bottom,  exceeded 
all  the  others  in  the  essential  qualities  for  a  ship  of  burthen.  But  since 
speed  is  now  become  so  essential  a  quality  in  a  ship,  those  curves  must 
be  adopted  which  have  been  proved  so  advantageous  in  Experiments 
33,  &c.,  Chapter  VIII.;  and  in  consequence,  the  flat  bottom  can  only  be 
preserved  entire  at  midships;  thus  making  the  addition  of  a  keel  abso- 
lutely necessary,  both  before  and  after  that  point.  No.  4,  the  elliptic 
form,  comes  next.  When  carrying  out  the  experiments  undertaken,  with 
the  object  of  ascertaining  the  eflects  of  additional  weight,  for  the  purpose 
of  gaining  an  increased  depth  of  flotation  in  the  six  models,  it  came  out 
that  a  certain  few  of  the  models  were  influenced  in  their  stabilities  differ- 
ently from  the  others. 

The  models  in  question  were  those  which  partook  of,  and  approximated 
in  their  forms  to,  the  parallelogram  and  square,  and  of  the  oval  and 
circle;  and  in  these  the  stability  increased  with  the  additional  weight. 
On  the  other  hand,  the  long  fish  and  bird  shape  models  ceased  to  im- 
prove in  their  stability  after  a  certain  amount  of  weight,  they  having,  as 
it  were,  an  early  limit  to  any  further  increase  of  the  same.  This  peculiar 
characteristic  (and  confined  almost  to  the  two  models  Q  and  R),  is  of 
great  moment  when  selecting  forms  for  various  purposes;  and  the  cause 
of  the  same  must  be  looked  for  in  the  narrowness  or  sharpness  of  such 
crafV,  particularly  towards  their  head  and  stem. 

The  Experiment  No.  8  and  Table  C,  exhibits  No.  2,  with  one-fifth  of 
the  base  or  beam  for  the  depth  of  flotation,  as  possessing  the  greatest 
s' ability.  Now,  admitting  the  depth  of  flotation  to  be  one-fifth  at  the 
midship,  then  the  depth  from  the  midship  towards  both  head  and  stem 
must  be  greater  than  one-fifth;  indeed,  be  in  an  increasing  ratio  as  the 
distance  nears  those  extremities;  consequently,  the  stability  diminishes 
proportionally,  as  shown  in  the  same  Table  C,  in  No.  5,  being  inversely 
to  the  length.  Thus  throwing  the  support  of  such  parts  upon  the  superior 
stability  about  the  midship  section;  which,  therefore,  must  necessarily  be 
reduced.     The  annexed  diagram  will  explain  the  meaning. 


Let  A  B  C  D  be  the  model,  and  B  D  the  midship  section.  Take  an? 
point  in  the  sides  B  C  ^t\A  D  C^  as  F/  and  draw  the  line  F  G,  paraDel 
to  B  D;  likewise,  draw  Y  li,  wAQi\^TOJS^s\\ft  kC^eqittbg  B  D  in  H 
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anil  I.  Now,  it  is  well  known,  that  the  straight  line  F  G  equals  the 
straight  line  H  I,  which  is  part  of  the  line  B  D.  H  I  is  less  than  B  D; 
so  also  must  be  its  equal  F  G. 

From  hence  it  follows,  that  since  B  D  is  greater  than  F  G,  then  is 
one-fifth  of  B  D  likewise  greater  than  one-fifth  of  F  G;  consequently  the 
stability  is  proportionally  less.  The  same  can  be  shown  of  every  line 
that  may  be  drawn  parallel  to  B  D,  between  B  D  and  the  extremities  A 
and  C. 

Chapter  XVIII. 

Presuming  thus  far  as  correct,  the  difficulty  then  almost  vanishes  in  re- 
lation to  models  or  forms  of  ships  for  particular  services. 

To  begin  with  boats  intended  for  speed,  and  to  be  impelled  forward 
by  the  oar.  Now,  it  has  been  seen  in  Table  No.  1,  of  the  difference  in 
speed  between  the  six  models  when  towed  through  the  water, 
that  the  model  I  proved  Ihe  swiftest.  This  iBode),  in  its  proportion 
of  length  to  breadth,  is  seven  times  the  breadth.  If.  greater  speed 
be  required,  then  eight,  ten,  or  more  times  the  breadth  may  be  selected, 
the  midship  section  being  semicircular,  and  to  be  situated  at  the  middle 
of  the  length  (see  Experiment  75),  or  from  that  to  an  ellipse;  but  the 
utmost  care  will  be  requisite  to  prevent  upsetting,  from  its  deficiency  in 
stability. 

For  a  steam  yessel  upon  rivers,  and  without  the  aid  of  sails,  seven 
times  the  beam  or  breadth  as  the  length  will  be  found  to  answer  very 
well,  with  the  midship  section  semicircular,  and  at  the  mid-length  (see 
Experiment  75),  or  nearly  so.  Here  iron  and  lead  as  ballast  will  greatly 
improve  the  stability;  but  then  it  will  act  as  an  extra  load  to  carry. 

When  boats  and  steant- vessels  are  to  have  the  assistance  of  sails,  the 
length  should  be  about  five  times  the  breadth,  as  the  model  O. 

For  yachts,  which  are  vessels  for  speed  only,  and  impelled  forward  by 
sail,  and  in  consequence  great  stability  required,  then  the  model  R,  or 
between  R  and  T,  is  the  one  most  applicable  for  the  purpose.  The 
floating  depth,  according  to  Table  4,  must  be  very  shallow,  yet  the  keel 
with  the  bottom  tapered  should  be  made  to  descend  down  into  the  water 
sufficient  to  obtain  the  requisite  lateral  resistance,  having  the  lower  spaces 
filled  with  iron  ballast,  to  further  improve  the  stability  for  racing  purposes; 
the  masts,  &c.,  being  made  proportionally  strong. 

Sea  fisl^ng  boats  should  closely  resemble  the  model  R  also,  because, 
although  required  for  burthen  rather  than  speed,  great  stability  is  absc- 
lutely  necessary  for  the  sake  of  safety,  since  such  craft  rarely  have  decks. 
Besides  this,  the  cubic  capacity  of  the  form  R  is  great,  and  at  little  cost, 
which  is  a  consideration  with  fishern^n.  The  sides  also  should  be  carried 
up  high,  both  for  safety  and  burthen. 

The  model  Q  presents  the  best  form  and  requisites  for  the  merchant 
service,  which  is  made  evident  in  Table  No.  3.  The  proportion  of  its 
length  to  breadth  is  three  and  a-half  the  breadth.  In  the  same  Table 
(No.  3),  it  appears,  that  when  the  oblong  form  of  model,  as  P,  is  in 
length  five  times  the  beam^  and  possessing,  as  is  there  noted,  greater 
stability  than  the  model  O,  yet  the  model  O  beat  P,  and  with  less  surface 
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of  sail,  which  is  an  advantage  as  requiring  less  wei^it  of  masts  and 
yards. 

Lastly,  for  ships  of  war,  the  model  Q  is  here  again  pre-emineDt  fcNrthis 
purpose,  particularly  for  the  largest  rates;  because,  in  the  first  place,  the 
btability  increases  in  a  degree  with  the  load;  and  in  the  second  place, 
of  the  greater  bearing  on  the  water  at  and  towards  both  head  and  stem; 
and  in  the  third,  of  the  almost  parallel  sides,  which  aflford  every  facility 
for  the  carrying  of  guns,  with  space  to  work  them;  but  draft  in  the 
water  should  on  no  account  be  great,  because  speed  is  too  essential  a 
quality  to  be  dispensed  with  in  a  man-of-war. 

Chapter  XIX. — The  Positions  of  the  Centre  of  Gravity,  of  the 
Centre  of  Lateral  Resistance,  and  the  Centre  of  Force  of  the 
Saiu^ 

The  position  of  the  centre  of  gravity  in  a  ship,  ^ith  regard  to  its 
height  above  the  keel,  should  not  exceed  when  loaded,  the  line  of  the 
surface  of  the  water  (see  Experiment  8,  Table  C);  otherwise  it  will  lose 
stability  and  become  top-heavy.  If  situated  much  lower  than  the  water- 
line,  the  stability  will  certainly  be  improved;  at  the  same  time,  a  greater 
strain  than  needful  will  ensue  upon  the  vessel,  and  thus  endanger  the 
breaking  of  the  roasts  and  yards,  if  they  be  not  of  sufficient  dimensions 
to  meet  it.  When  the  axis  of  the  centre  of  gravity,  considered  length- 
wise of  a  ship,  exactly  corresponds  with  the  surface  of  the  water,  the 
rolling  will  be  easy  as  far  as  the  height  of  the  said  gravity  is  concerned; 
but  the  form  of  the  midship  section  has  a  very  great  influence  in  check- 
ing or  increasing  such  motion.  The  distance  from  the  bead  and  stem  in 
a  ship  at  which  the  position  of  the  centre  of  gravity  had  best  be  fixed, 
requires  no  small  degree  of  reflection,  and  must  be  decided  before  the 
laying  down  of  the  keel,  because  the  circumstance  involves  both  the 
places  of  the  centre  of  lateral  resistance,  and  the  centre  of  force  of  the 
sails. 

The  sole  fish  has  the  centre  of  gravity  in  the  widest  part  of  its  breadth, 
and  which,  therefore,  is  its  centre  of  motion.  The  distance  of  this  point 
from  each  extremity  of  the  fish  is  just  two-fifths  of  its  length  from  the 
head,  and  three-fifths  from  the  tail;  consequently,  gives  one-fifih  as  the 
excess  of  leverage  at  the  tail  over  that  at  the  head.  In  a  fish  this  is  most 
essential,  because  it  derives  its  power  of  locomotion  chiefly  from  the 
rapid,  lateral,  and  curved  movements  of  the  tail. 

A  ship,  which  is  a  body  impelled  forward  by  sails,  could  by  no  means 
answer  if  constructed  altogether  upon  the  principle  of  the  sole  fish;  and 
chiefly  on  account  of  the  centre  of  gravity  being  so  forward,  as  stated. 
The  consequence  in  practice,  from  the  great  distance  apart  of  the  centres 
of  gravity  and  lateral  resistance,  would  be  a  perpetual  conflict  against 
each  other  for  the  centre  of  motion,  at  the  positive  disparagement  of  the 
speed;  for,  first,  the  influence  of  gravity  would  place  the  centre  of  motioa 
at  two-fifths  of  the  length  from  the  cut- water;  second,  the  lateral  resist* 
ance  would  operate  to  carry  back  the  centre  uf  motion  towards  the  eentfe 
of  length;  and  third,  the  centre  of  the  force  of  the  sails,  if  not  sitnslcd 
well  a-head  by  mean^  o(  ^  Voxv^\^Q>K^^rit^  would  be  perpetuallj  eausbg 
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the  ship's  head  to  fly  up  into  the  wind.  From  all  that  has  been  stated, 
it  appears  in  every  way  impolitic  to  have  the  centre  of  gravity  situated 
too  far  forward. 

In  Experiments  73,  &c.,  of  the  six  models,  it  is  shown  that  their  centres 
of  gravity  taken  in  the  solid  state  of  the  models  themselves,  previous  to 
their  being  hollowed  out— and,  therefore,  their  true  centres  being  like- 
wise centres  of  displacement  with  regard  to  length — are  situated  forward 
and  a  trifle  more  than  their  mid-length.  Now,  if  the  centre  of  lateral 
resistance  be  influenced  by  the  head  resistance,  the  two  centres,  namely, 
of  gravity  and  lateral  resistance,  would  merely  coincide.  To  accomplish 
this  point,  which  insures  the  perfection,  in  a  great  measure,  of  easy  sail- 
ing and  steering  vessels,  it  must  be  done  through  attention  being  given 
to  lateral  resistance  at  the  time  of  making  the  design,  as  by  well  slanting 
the  cut-water,  without  however  losing  a  good  foot-hold,  and  deepening 
the  keel  towards  and  at  the  stern — whose  post  should  be  perpendicular, 
for  length  of  keel  operates  with  the  best  eflect  in  improving  lateral  resist- 
ance, whereas  the  deepening  of  it  acts  to  overturn,  and  thus  lessens  the 
resistance  (see  Chapter  XL), — by  this  means,  the  two  centres  of  gravity 
and  lateral  resistance  will  be  made  to  approximate  very  closely,  or  quite 
unite.  Nothing  now^will  remain  to  make  perfect  the  sailing  and  steering, 
but  to  place  the  centre  of  the  eflbrt  of  the  sails  perpendicularly  over  the 
two  centres  before-named.  If  this  be  not  eflected,  then  whichever  way 
the  preponderance  of  the  power  of  the  sails  operates,  it  will,  if  towards 
the  stern,  cause  the  head  to  fly  up  into  the  wind;  and  if  towards  the 
head,  cause  it  to  fly  from  the  wind.  The  helm,  which  is  the  tell-tale, 
will  counteract  in  part  these  propensities;  likewise  the  reduction  of  sail 
at  either  stern  or  head,  but  that  must  be  at  the  expense  of  speed. 

If  what  has  been  stated  be  admitted  to  be  correct,  the  three  centres 
then  ought  to  coincide  as  nearly  as  practicable,  when  the  steerage  will 
be  easy,  and  only  require  the  motion  of  the  rudder  to  overturn  the  equili- 
brium to  alter  the  course. 

Again,  the  centre  of  gravity,  though  situated  correctly  as  to  its  height, 
may  yet  be  extremely  injurious  to  easy  motion  of  pitching  and  scuddmg, 
if  the  heaviest  weights  be  stowed  very  fore  or  aft.  Instead  of  which, 
they  ought  to  be  placed  at  or  near  the  position  of  the  centre  of  gravityj 
the  object  being  the  rendering  the  vibration  like  a  scale-beam,  easy  and 
without  plunging.  To  fix  the  exact  plan  of  stowage  is  out  of  the  ques- 
tion; but  it  is  best  completed  at  sea,  correcting  any  evils  that  may  be 
found  expedient. 

The  place  of  the  centre  of  gravity  between  the  head  and  stem,  is 
ascertained  pretty  correctly  by  the  surface  of  the  water  coinciding  with 
the  load  water-line,  obtained  and  laid  down  from  a  correct  model.  But 
the  axis  of  its  height  is  extremely  difficult  of  detection;  and  the  readiest 
mode  which  presents  itself  would  be,  the  placing  of  three  or  more  cups 
or  open  vessels  filled  with  water,  upon  separate  yet  movable  shelves,  a 
few  inches  or  more  perpendicularly  above  each  other,  at  the  centre  of 
the  ship's  width  ana  centre  of  gravity,  taken  lengthwise.  This  being 
done,  a  lateral  rolUng  motion  communicated  to  the  ship  artificially,  or 
the  taking  advantage  of  a  light  wind  upon  smooth  water,  and  observing 
particulany  the  surfaces  of  the  water  in  the  cups;  then  if  the  water  in 
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any  one  of  tkem  be  seen  merely  to  rise  up  first  on  one  side,  afterwards 
on  the  other,  but  in  the  remaining  cups  if  the  motion  of  the  vrater  be 
more  rapid,  even  to  overflowing — that  first  cup,  wherever  atuated,  can- 
not be  far  from  the  axis  of  lateral  motion.  Should  any  doubt  on  this 
question  arise,  just  shift  the  said  cup  a  trifle  higher  or  lower,  until  the 
due  quietude  of  its  water  surface  be  obtained. 

(To  be  continued.) 


Translated  for  the  Joaraml  of  the  FrankliB  Instiiilta. 

Accoumi  of  a  Diamondj  larger  than  the  RegenPsj  /bund  at  JVtsooi.  Ex- 
tract of  a  Letter^  published  by  Capl.  Fitzgerald^  attached  to  the  service 
of  the^/tzam. 

Thirteen  or  fourteen  years  ago,  a  very  large  diamond  was  found  m  the 
country  of  the  Nizam.  The  figure  which  we  give  is  that  of  only  one  part 
of  it:  a  piece,  which  had  been  split  ofi",  was  finally  bought  by  an  Indiao 
broker  for  70,000  rupees.  The  laree  piece,  which  is  here  figured,  is  now 
in  the  possession  of  the  Nizam,  and  when  it  was  discovered  was  shown 
to  many  Europeans. 

The  manner  of  the  discovery  merits  to  be  reported.  This  diamond  was 
met,  for  the  first  time,  in  the  hands  of  an  Indian  child,  who  was  playing 
with  it  without  any  one  suspecting  its  value.  Eight  armas  having  been 
offered  to  the  parents  of  the  child,  who  were  poor,  the  offer  aroused  their 
attention,  and  induced  them  to  inform  themselves  as  to  the  true  value  of 
the  stone;  and  thus  it  was  discovered  to  be  a  true  diamond,  and  one  of 
the  largest  known.  The  dimensions  of  the  stone,  measured  exactly  on  a 
lead  model  of  it,  are  as  follows: 

Length,  2*45  inches. 

Exact  breadth,     1-35    '« 

Mean  thickness,  0-92    " 
The  author  of  this  note,  having  had  exact  glass  models  made  from 
those  of  lead,  found  their  absolute  weight  1164*5  grains. 

Specific  gravity,        3*7    ** 
The  mean  specific  gravity  of  the  Diamond  is  3*52  ^* 

Supposing,  therefore,  the  model  accurate,  the  weight  of  the  diamond  is  a 
little  less  than  1108  grains,  or  277  carats  for  the  roueh  diamond,  and  so 
it  is  generally  admitted  that  rough  stones  lose  one-naif  their  weight  in 
cutting  and  polishing,  there  would  still  remain  138*5  carats;  that  is  an 
intermediate  weight  between  that  of  the  Regents*  (136-75)  and  that  of 
the  diamond  of  the  Grand  Duke  of  Tuscany  (139  carats;)  if  we  suppose 
that  the  piece  split  off  weighed  one-eighth  of  this  weight  after  cutting, 
we  shall  have  a  weight  of  156*5  carets,  which  would  place  it  between 
that  of  the  Grand  Dnxe  of  Tuscany  and  the  large  Pnissiaii  diamond,  (196 
caratSi)  which  also  came,  as  is  knowui  from  India. 
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It  is  not  stated  whether  this  stone  is  also  of  good  water,  which  can, 
however,  only  be  known  after  poliahing;  but  it  is  known  that  the  Indiana, 
especially  those  of  the  Deccan,  are  rery  good  judges  of  diamonds;  and  if 
it  be  true,  as  is  reputed,  that  they  paid  7000  rupees  for  the  purchase,  it 
is  a  favorable  augury  for  the  quality  of  die  diamond.  In  the  meantime, 
Fig.  1.  Fig.  2. 


if  we  want  an  approximate  value  of  the  piece  alone,  which  weighs  138-5 
carals,  as  the  approximate  value  of  rough  diamond  is  ordinarily  obtained 
in  commerce,  by  squaring  their  weight  in  carats  and  molliplyiog  this 
number  by  60  francs,  we  shall  find  for  Ibis  one  the  value  of  3,836,450 
francs  {$161,290.)— Vbutiiut,  1852,  p.  119. 
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Dynamical  Effect  of  Failing  Botfys. — Betullt  ofExperments  made  toUA 

a  view  to  detenmne  the  dynamical  ^ed  of  bodiei  falling  freely,  with  the 

accderatedfoTce  due  to  grtantaUon. — fiend  htfore  the  Engineers*  huti- 

tate  ^JVem  York,  JVoo.  18, 1852.    By  Chas.  H.  Haswell,  Esq. 

Existing  rules  regarding  the  momentum  of  falling  bodies  having  for  a 

long  time  failed  to  satisfy  me  of  their  accuracy,  I  have  been   led  to  an 

investigation  of  the  subject,  aided  by  a  series  of  experiments,  which 

aSbrd  very  conclusive  elements  for  the  construction  of  the  necessaiy  for- 

mulce  to  apply  their  results  to  practice. 

The  principal  iustniroent  used  for  the  purpose  of  determining  the 
effects  was  a  spiral-spring  weigher,  which,  by  the  attachment  of  spring 
pawls  on  the  sides  of  it,  delicately  retained  in  ratchets,  it  was  retained 
in  its  compression;  and  from  an  index,  sliding  over  a  scale  graduated  to 
half  pounds,  the  results  were  enabled  to  be  accurately  registered.  The 
wet^ts  were  of  lead,  elongated  in  their  shape;  the  cords  were  ofhemp^ 
Vau  XXTV^Titu  Sibiu.— No.  0.— Viciwn^  \WA.  '>& 
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made  up  of  loose  strands,  vhich  afforded  great  flexibility,  and  the  dis- 
tances were  determined  from  the  centres  of  gravity  of  the  weights. 

By  this  arrangement  of  pawling  the  spring,  it  will  readily  be  recog- 
nised that  the  weights,  at  their  last  impacts,  were  in  no  wise  retarded  in 
their  full  distance,  and  as  they  could  not  fall  beyond  it,  the  full  and  ex- 
act measure  of  their  force  was  always  obtained. 

With  a  view  to  simplification  and  facility  of  comparisons,  units  of  spaces 
were  first  decided  upon,  and  the  velocities  due  to  them  were  then  de- 
termined by  the  formula  y/s2g;  s  representing  the  space  fallen  through, 
and  g*,  the  velocity  acquired  at  the  end  of  the  first  second,  i  e.y  32-166 
feet. 


1  Weight  of  faU. 

8pace  fallen 

Velocity  acquired 

Dynamical  effect  as 

ing  body,  in  lbs. 

through,  in 

at  end  of  fall,  in  feet 

indicated  by  instru- 

Avoirdupois. 

feet. 

per  second. 

ment,  in  lbs. 

•6 

•6 

6-67 

12-5 

•6 

!• 

8-02 

17-75 

•5 

2- 

11-.34 

26- 

•6 

3- 

13*89 

31* 

•5 

4- 

16-04 

36* 

•6 

6- 

17-93 

40* 

1- 

•5 

6-67 

26* 

1- 

1. 

8-02 

35-6 

1. 

2. 

11-34 

50- 

1-5 

6 

6-67 

87* 

1-6 

1- 

8-02 

53* 

2« 

•6 

6-67 

50- 

2- 

1- 

8*02 

71-6 

With  a  iriew  to  the  attainment  of  all  practicable  accuracy,  the  entire 
experiments  were  repeated  three  times,  and  in  each  case  the  weights  were 
made  to  fall  until  the  limit  of  impact  had  been  clearly  obtained. 

An  inspection  of  these  results  shows,  first,  that  the  dynamical  ^ed  or 
measure  of  impact  y  is  directly  as  the  velodty  acquired;  second,  that  one  pound 
falling  through  a  space  of  one  foot^  and  having  a  Jinal  velocity  o/8'Qi2fiet 
per  second^  has  an  impact  of  35-5  lbs.  From  these  elements  there  is 
readily  obtained  a  formula  by  which  the  measure  of  this  force,  m,  may 
be  correctly  arrived  at,  and  which  is, 

Mav  w  4*426. 

When  v«B  velocity  at  end  of  fall  in  feet  per  second,  and  w«s  weight  of 
falling  body  in  pounds. 

Then,  to  obtain  the  weight  required  for  a  given  impact  and  height  of 
fall,  we  have  by  inversion, 


V  4*426 


=  w. 


These  experiments,  however,  have  not  been  made  with  a  view  to  ar- 
rive at  the  ultimate  measure  of  impact  of  a  falling  body;  as  auch  a  result 
is  held  to  be  impracticable  of  observation,  inasmuch  as^  theoietically  it  is 
tf{/&u^,  and  experimentally  unattainable,  without  indoding  an  expendi- 
ture unauthorized  by  the  benefits  to  be  derived  fit)m  them;  as  the  law 
determining  the  efiect  of  falling  bodies  is  sufficiently  well  nndefstood  to 
reader  an  muATa&on  ot  \!b^  o^T«&Ksa  uimecessary.    My  pnipoaey  thei. 
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has  simply  been,  that  of  giving  a  measure  by  which  to  estimate  the  effect 
of  a  pile  driver  or  any  like  instrument,  wherein  the  inelasticity  and  crush- 
ing of  the  materials  composing  the  instrument  and  the  pile  itself,  are  such 
as  to  set  aside  ultimate  attainments  of  impact. 


For  the  Journal  of  the  Franklin  Institute. 

The  Iron  Steamer  Richard  Stockton. 

A  new  iron  steamer,  the  Bichard  Stockton^  has  recently  made  her  ap- 
pearance on  the  Delaware,  having  been  built  by  Messrs.  Harlan  &  Hol- 
lingsworth,  of  Wilmington,  Del.,  from  the  designs  of  Robert  L.  Stevens, 
Esq.    Her  dimensions  are  as  follows : 

Length  on  deck,  «  •  270  feet 

Breadth  of  beam,       •  •  •  30    <* 

Depth  of  hold,  .  .  10    «< 

Draft  of  water,  .  .  .  4    *<    2  inches. 

Her  eng^e  is  of  the  kind  known  as  the  top  lever  or  river  beam  form. 

Diameter  of  cylinder,  •  •  .  48      " 

Length  of  stroke,       .  .  .  12     ** 

Paddle  wheels  of  iron  exclusirely,  and  of  the  kind  known  in  England  as  the  Morgan 
wkttlf  and  but  recently  introduced  into  this  country. 

Diameter  of  wheel,  •  •  22  feet. 

Cast  iron  paddles,    •  .        30  inches  wide,  by  10  feet  long. 

In  this  form  of  wheel,  the  paddles  are  attached  to  the  arms  of  the  wheel 
by  journals,  on  which  they  vibrate,  and  by  means  of  eccentric  motion  they 
are  made  to  enter  and  leave  the  water  vertically.  Where  small  wheels 
are  a  matter  of  necessity,  or  where  the  steamer  has  a  great  variation  in 
her  draft  of  water,  the  Morgan  wheels  may  be  used  to  advantage;  but  for 
our  rivers,  the  common  form  will  be  found  fully  as  effective,  while  the 
expense  of  keeping  the  latter  in  order  is  very  much  in  their  favor.  In 
addition  to  this,  the  Morgan  wheel  is  at  least  50  per  cent,  the  heaviest. 

The  workmanship  of  both  hull  and  engine  is  good,  and  does  credit  to 
the  builders;  while  the  accommodations  for  passengers  cannot  be  sur- 
passed, much  taste  having  been  exercised  in  fitting  up  the  cabins  and 
saloons. 

In  speed,  the  Stockton  yt\\\  not  be  a  toonefer.  Judging  from  her  perform- 
ance on  her  recent  trip  to  Tacony.  With  22  inches  of  steam,  she  made 
but  24  revolutions  per  minute;  while  the  Thomas  Powell^  on  the  Baltimore 
route,  having  an  engine  of  the  same  size,  can  make  24  revolutions  of  a 
28  feet  wheel  of  the  common  form,  and  it  is  well  known  that  the  latter 
is  more  efficient  (equal  revolutions  and  diameters  considered)  than  the 
Morgan  wheel.  On  inquiry,  I  found  that  the  Stockton  was  designed  to 
make  30  revolutions  per  minute,  and  that  the  deficiency  of  20  per  cent, 
in  that  respect  was  principally  owing  to  the  boilers,  which,  although  they 
have  sufficient  generative  power,  yet  having  but  a  small  amount  of  steam 
room,  they  will  foam  or  prime.  This  involves  the  necessity  of  partially 
shutting  off  the  engine,  and  hence  a  loss  of  speed. 

B. 
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On  the  Density  of  the  Earth.    By  M.  Retch. 

In  a  previous  investigation,  which  has  become  quite  celebiatefl,  M. 
Reich  gave  the  number  5-45  as  expressing  the  probable  mean  density  of 
the  earth.  The  immense  and  memorable  researches  of  Mr.  Baily,  resulted 
in  the  larger  number,  5*66.     The  English  astronomer  brought  to  his  ex- 

Smments  so  much  care  and  so  many  precautions  of  all  kinds,  that  M. 
eich  considered  himself  beaten.  But  neither  he  nor  Mr.  Baily  could 
explain  the  much  too  great  difference  which  existed  between  the  two 
numbers  obtained.  After  long  years  of  silence  and  meditation,  M.  Reich 
reappears  on  the  arena.  Some  modifications,  and  a  happy  manipulation 
suggested  by  Mr.  Forbes,  have  allowed  him  to  repeat  his  experiments; 
moreover,  a  careful  study  of  Mr.  Baily's  work,  has  proved  to  him  satis- 
factorily that  the  number  5*66  is  too  large.  Without  supporting  the  num- 
ber 5*45,  which  is  too  small,  he  affirms  that  the  mean 'density  of  the 
earth  does  not  exceed  5*58. — Poggendorjps  AnnaL  Vol.  Ixxxv.j  Arch, 
des  Sciences^  June,  1842^  p.  137. 

Remakks. — ^The  same  conclusion  as  to  the  eiror  in  Mr.  Baily**  result,  was  pointed  out 
hy  M.Saigy,  in  Revue  Scientifique  et  IndtutrieUe,  November ^  185S.  He  attributes  it  to  a 
Hlight  error  in  the  value  of  the  moment  of  inertia  of  the  lever  and  torsion  bar.  He  cal- 
culates the  value  of  the  mean  density  from  Baily's  experiments,  as  between  5*47  and  5*55, 
and  asserts  5*5  as  the  most  probable  value.  This  makes  the  accordance  of  Cavendish, 
Reich,  and  Baily,  very  satisfactory.  M.  Saigy  also  suggests  that  stiU  greater  confidence 
would  be  obtained  by  enclosing  every  part  of  the  apparatus  in  exhausted  glass  tubes,  to 
avoid  the  effects  of  atmospheric  pressure. — See  Bibl.  Univ:  de  Genhe,  VoL  xiiii.,  p.  180. 

Ed. 
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Proceedings  of  the  Stated  Monthly  Meetings  Kovember  18,  1852. 

Samuel  V.  Merrick,  Esq.,  President. 

Isaac  B.  Garrigues,  Recording  Secretarj*. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

Communications  were  read  from  the  Royal  Institute,  The  Royal  Geo- 
graphical Society,  and  the  Institute  of  Actuaries,  London;  The  Smith- 
sonian Institution,  Washington  City,  D.  C,  and  S.  W.  Roberts,  Esq.^ 
Philadelphia. 

Donations  were  received  from  The  Royal  Geographical  Society,  and 
the  Institute  of  Actuaries,  London;  The  Smithsonian  Institution,  and  Prof. 
A.  D.  Bacbe,  Washington  City,  D.  C;  The  Baltimore  and  Ohio  Railroad 
Company,  Baltimore,  Md.;  and  Messrs.  Solomon  W.  Roberts,  W.  H. 
Wilson,  Dr.  L.  Turnbull,  and  George  M.  Conarroe,  Philadelphia. 

The  Periodicals  received  in  exchange  for  the  Journal  of  the  Institute 
were  laid  on  the  table. 

The  Treasurer's  statement  of  the  receipts  and  payments  for  the  month 
of  October  was  read. 


Report  on  Machine  for  DrUOing  JkUsian  WeUs.  425 

TheBoard  of  Managers  and  StandingCommittees  reported  their  minates. 
The  Committee  on  Exhibitions  presented  their  Report  of  the  recent 
Exhibition  of  American  Manufactures. 

On  motion,  the  following  awards  of  the  Gold  Medal  were  made,  in 
accordance  with  the  recommendations  of  the  Committee  on  Exhibitions, 
in  their  report  presented  this  evening. 

To  Day  &  Newell,  of  New  York,  for  their  Parautoptic  Bank  Lock. 
To  Henry  H.  Stevens,  of  Webster,  Mass.,  for  his  manufacture  of 

Linen  Sheetings,  Diapers,  Crash,  &c. 
To  W.  H.  Horstman  &  Son,  of  Philadelphia,  Penn.,  for  their  manu- 
facture of  Fancy  Taffeta  Bonnet  Ribbons. 
To  W.  P.  Cresson  &Co.  of  Philadelphia,  Penn.,  for  their  manufac- 
ture of  Tinned  Hollow  Ware. 
Resignations  of  Membership  in  the  Institute  (49)  were  read  and  ae- 
cepted. 

New  candidates  for  Membership  in  the  Institute  (120)  were  proposed, 
and  the  candidates  (12)  proposed  at  the  last  meeting  were  duly  elected. 

[The  scientific  discussions  at  this  meeting  are  unavoidably  omitted.] 


COMMITTEE  ON  SCIENCE  AND  THE  ARTS. 

Report  on  Mr.  J.  Thomson^ s  Apparatus  for  Boring  Artesian  WdUy  tfc. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Inttitiite  of  tile  State 
of  Pennsylvania,  for  the  promotion  of  the  Mechanic  Arts,  to  whom  was  reieired  for 
examination,  an  '^Improvement  on  the  Machine  for  Boring  Artesian  Weill,''  iiiyeoted 
by  Mr.  John  Thomson,  of  Kensington,  Philadelphia,  Fennsylvania,— Rbpobt  : 

That  said  machine  consists  of  a  cylindrical  iron  weight,  from  six  to 
eight  feet  in  length,  and  from  three  to  four  inches  in  diameter;  to  the 
lower  end  of  which  a  chisel  or  cutting  tool  is  attached.  An  iron  rod  of 
about  one  inch  square,  and  having  in  a  portion  of  its  length  a  jtwist  given 
to  it  of  from  one-fourth  to  one-half  turn  per  eighteen  inches  or  two  feet, 
is  connected  with  the  upper  end  of  the  cylindrical  weight,  by  means  of  a 
swivel  joint.  The  twisted  portion  of  the  rod  passes  throu^  two  small 
metal  disks,  one  of  which,  having  a  square  hole,  serves  as  a  guide  to  the 
rod.  These  disks  are  connected  together  by  four  elliptical  steel  q>rings, 
intended  by  their  pressure  upon  the  sides  of  the  boring,  to  retain  mt 
guides  in  their  proper  position.  Shoulders,  movable  at  pleasure,  are  so 
placed  upon  the  twisted  portion  of  the  rod  as  to  prevent  more  than. about 
eighteen  inches  of  the  latter  passing  freely  through  the  guides;  in  doing 
which,  it  must  necessarily  make  a  part  of  a  revolution,  and  the  operation 
of  raising  the  weight  bemg  comparatively  slow,  and  the  friction  on  the 
swivel  joint  considerable,  £e  weight  revolves  with  it;  but  when  allowed 

3S» 
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to  fall,  this  latter  drops  without  turning,  in  consequence  of  its  inertia  and 
of  the  friction  upon  the  swivel  being  in  a  great  degree  removed. 

It  is  worked  in  the  Chinese  manner,  by  means  of  a  rope  attached  to 
the  upper  end  of  the  rod,  and  may  be  made  to  strike  any  required  num- 
ber of  times  in  a  revolution,  by  shifting  the  position  of  the  movable 
shoulder.  This  instrument  is  an  improvement  on  that  used  in  China,  and 
which  was  introduced  into  Europe  about  the  year  18^8,  for  the  purpose 
of  overcoming  certain  difficulties  attendant  upon  the  ordinary  method  of 
boring  by  rods. 

The  most  important  of  which  are,  1st,  The  weight  of  the  rods  when 
the  boring  has  attained  any  great  depth.  2d,  The  time  consumed  in 
cleaning  the  hole,  which  must  be  doriQ  once  for  every  foot  or  eighteen 
inches  of  depth;  the  operation  sometimes  requiring  an  entire  day.  3d, 
The  vibration  produced  by  the  great  weight  and  length  of  the  rods, 
causing  them  to  break  in  some  instances  into  several  pieces.  4th,  The 
bending  of  the  rods,  and  consequent  change  of  direction  in  the  boring. 
Froni  these  objections  the  Chinese  method  is  in  a  great  degree  exempt. 
But  it  has  one  peculiar  to  itself,  namely,  the  irregularity  in  the  turning  of 
the  chisel;  it  being  necessary,  in  order  to  insure  its  revolution  at  all,  that 
one  man  should  be  constantly  employed  in  turning  the  rope,  while  the 
others  work  the  machine;  and  this,  as  may  be  readily  conceived,  cannot 
be  attended  with  altogether  satisfactory  results.  It  was  to  remedy  this 
defect  that  Mr.  Thomson's  machine  was  devised. 

The  Committee  were  much  pleased  with  its  operation  in  model,  but 
feared  that  in  practice  its  revolution  would  be  impeded  by  the  friction 
against  the  rock,  or  by  any  slight  obstruction  which  might  take  place, 
and  thus  the  benefits  anticipated  from  its  use  be  in  a  great  measure  de- 
stroyed. To  overcome  this  objection  on  the  part  of  the  Committee,  Mr. 
Thomson  caused  a  working  machine  to  be  made,  and  placed  it  in  a  well 
in  Mr.  Greble's  marble  yard,  where  it  drilled  a  distance  of  thirty  feet  five 
inches  through  a  hard  gneiss  rock;  the  greatest  depth  accomplished  in 
one  day  being  six  feet  and  a  half^  from  nine  feet  to  that  of  fifteen  feet 
six  inches. 

To  test  it  still  further,  the  Committee  met  at  Mr.  Greble's  on  Monday, 
7th  instant,  when  the  machine  was  put  up  in  such  a  manner  as  to  permit 
its  being  examined  with  the  greatest  facility.  The  endeavor  was  made  to 
prevent  its  turning,  first  by  pressing  the  hands  on  either  side  of  the 
weight,  and  then  by  means  of  two  boards  fastened  together  at  one  end, 
and  giving  a  leverage  of  some  three  or  four  feet;  but  notwithstanding  the 
friction  thus  produced  was  so  great  as  to  require  the  utmost  exertion  on 
the  part  of  the  men  to  raise  it,  yet  so  long  as  the  body  causing  the  fric- 
tion remained  stationary  and  allowed  the  weight  to  ascend,  the  latter 
turned  with  as  much  certainty  and  precision  as  when  working  freely. 

The  Committee  are,  therefore,  of  the  opinion,  that  their  fears  above 
expressed,  were  groundless,  and  that  the  machine  is  a  great  and  decided 
improvement  on  the  Chinese  method,  and  that  it  is  superior  to  any  other 
method  within  their  knowledge.  They  are  also  of  opinion,  that  any  ten- 
dency which  may  exist  in  the  Chinese  instrument  to  depart  from  the  ver- 
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tical,  is  obviated  in  that  of  Mr.  Thomson,  through  the  weight  being 
always  retaiDed  by  the  guides  in  the  axis  of  the  boring. 
By  order  of  the  Committee, 

WILLIAM  HAMILTON,  Jlciwxry. 
PhUaddplda,  Sept.  10, 1852. 

DESCRtPTION. 

A  is  a  cylindrical  iron  bar,  nearly  filling  the  bore-hole,  and  about  fire 
feet  long;  to  the  bottom  of  this  is 
attached  the  chisel  for  drilling.  On 
the  top  of  this  cylinder  at  D,  is  a 
swivel  with  a  square  iron  bar  about  ] 
four  feet  long  and  one  inch  diame- 
ter, passing  through  an  elliptical 
steel  spring,  and  fixed  to  the  rope  b. 
The  elliptical  spring,  e,  is  of  four  ' 
strips,  l8  or  20  inches  long,  and 
embraces  (he  sides  of  the  borehole 
in  the  rock,  the  lower  disk  of  which 
has  a  round  and  the  upper  a  square 
hole  for  the  bar,  c,  to  work  in.  It 
will  be  observed,  that  there  is  a 
-  twist  of  about  a  quarter  turn  upon 
the  upper  end  of  the  bar,  c,  and  a 
ring  or  shoulder,  movable  at  plea- 
sure, is  fixed  upon  this  bar,  and 
within  the  spring,  as  represented 
at  F.  The  spring,  e,  acts  as  a  brace 
by  pressing  outwardly,  and  remains  , 
in  a  fixeu  position  while  the  ma- 
chine is  at  work. 

Various  methods  may  be  adopted 
for  working  this  apparatus,  either  I 
by  manual  power  or  otherwise,  as 
all  that  is  necessary  is  to  raise  and 
drop  the  machine  about  18  inches,  , 
more  or  less,  by  means  of  the  rope 
from  the  surface  of  the  ground.         I 

The  figure  in  the  engraving  re-  1 
presents  the  machine  suspended  in 
the  hole  in  the  rock,  having  been   i 
raised  a  little;  its  operation  is  as  | 
follows: 

The  power  from  the  top  by  pulling  the  rope  lifls'  the  whole,  except  the 
spring,  E,  (the  bar,  c,  merely  passing  through  it;)  but  as  c  is  a  square 
bar,  and  the  top  disk  of  the  spring  has  a  square  hole  neatly  fitting  it,  aiul 
as  there  is  a  twist  upon  that  portion  of  the  bar,  it  follows  as  a  matter  of 
coarse,  that  the  whole  apparatus,  except  the  spring,  will  turn  round  a 
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portion  of  a  circle  when  rising,  agreeable  to  the  twist  upon  said  bar. 
Having  thus  raised  it  18  inches,  the  shoulder  on  c,  represented  within 
the  spring  at  f,  will  be  nigh  the  top  of  the  spring,  and  the  next  action  is 
the  drop,  which  must  be  done  in  the  freest  manner,  when  down  comes 
the  weight,  a,  exactly  in  the  same  position  in  which  it  was  suspended, 
without  in  the  least  following  the  back  course  of  the  twisted  bar,  which 
in  the  drop  merely  resumed  its  former  position.  This  straight  drop  of  the 
heavy  weight  was  obtained  from  the  swivel,  d;  for  although  that  swivel 
lifts  the  weight  and  bears  it  round  with  itself  in  the  rising,  it  will  be  ob- 
served that  there  is  no  weight  upon  it  whilst  in  the  act  of  falling,  as  the 
bar,  c,  comes  down  by  its  own  gravity  as  quick  as  the  bar,  a.  In  raising 
for  the  second  stroke,  the  heavy  cylinder,  a,  with  the  chisel,  is  swuog 
round  another  portion  of  a  circle  by  means  of  the  twisted  bar  passing 
through  the  spring,  and  being  suspended  freely  in  the  middle  of  the  bore- 
hole, the  drop  is  perpendicular,  and  in  the  position  in  which  it  hung.  The 
spring  is  gradually  carried  down  as  the  boring  proceeds. 

According  to  the  nature  of  the  rock,  the  chistl  will  make  any  number 
of  strokes  or  cuts  for  each  revolution,  by  shifting  the  shoulder,  f,  to  an- 
other position  upon  the  bar,  c,  which  allows  more  or  less  of  the  twist  to 
pass  through  the  spring. 

To  clean  the  hole  or  boring,  the  machine  is  wound  up  by  the  rope  to 
the  surface,  and  the  cleaner  substituted  for  the  chisel.  Any  size  of  hole 
may  be  drilled  with  this  instrument,  and  it  will  work  for  a  few  feet  io 
depth  or  many  hundred  feet  by  simply  lengihening  the  rope. 

It  is  a  simple  machine,  and  any  good  machinist  may  construct  them. 
The  common  chisels  and  cleaner  are  used,  but  modiBed  to  suit.  The 
cleaning  of  the  whole  is  done  rapidly,  as  there  are  no  rods  to  detach,  as  iu 
rod-boring. 
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Industrial  Drawings  comprising  the  description  and  use  of  Drawing  In- 
strumentSj  the  construction  of  Plane  Figures,  ^c.  By  D.  H.  Mahak, 
&c.  &c.     New  York:  John  Wiley,  1852.    8vo.  pp.  156. 

The  object  of  Prof.  Mahan  in  this  work,  is  to  explain  the  method  of 
drawing,  as  well  from  models  as  from  diagrams,  the  use  of  instruments,  &c., 
in  such  a  manner  as  to  be  easily  understood  by  a  common  workman,  and 
thus  to  render  them  intelligent  agents  in  doing  things  which  they  now  do 
blindly^  and  of  course  badly.  Every  one  who  has  had  occasion  to  have  a 
machine  of  any  complexity  constructed,  will  appreciate  the  advantage  of 
such  a  work,  which  is  intended  as  a  text  book  for  instruction,  and  is 
very  full  as  well  as  very  clear  and  explicit.  A  chapter  on  Topographical 
drawing  is  affixed.  We  need  scarcely  say,  what  the  name  of  the  author 
will  assure  most  of  our  readers  of,  that  the  work  is  executed  with  great 
ability,  and  is  handsomely  presented  before  the  public. 

Ed. 
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Ploughs,         .  . 

Time  Pieces,  • 

Imitation  of  Stone,  • 

Mill  Stone  Dress, 
Hulling  Buckwheat,      • 
Sail  Hank, 

Propelling  Vessels,         • 
Revolving  Last  Holder, 
Railroad  Car  Trucks,     • 


PoUto  Diggers  ic  Stone  Gatherers,  John  T.  Foster, 


Joel  R.  Bassett, 

Christopher  C.  Brand, 

Merrill  Colvin, 

Aaron  D.  Crane, 

Abraham  V.  Cross, 

Daniel  Dodge, 

W.  O.  Grover  and  W.  E.  Barker, 

Nehemiah  Hodge, 

John  Krauser, 

William  S.  Loughborough, 

Theodore  S.  Minniss, 

Nicholas  G.  Norcross, 

John  R.  Peters, 

William  H.  Lindsay, 

David  Swartz, 

8.  R.  Wilmot,         , 

Charles  lies, 

Wilson  Agfer, 

do.      do., 
Samuel  Barker, 
Matthew  A.  Crooker, 
Henry  C.  De  Witt, 
Caleb  R.  Disbrow, 


Lock, 

Steps  of  Mill  Spindles,   , 
Bedstead  Fastenings,  • 

Moulding  Hollow  Wafe, 
Heating  Sheet  Iron,  > 

Compound  Anchor,        « 
Mixing  Mortar,      .  % 

Locomotive  Enginei,     » 
Skates,    .  .  % 

Belt  Clasp,     •  v 

Ringing  Bells,        • 
Brick  Machines,  » 

Sofa  Bedsteads,  • 

.  Railroad  Cars, 

Cocki  with  Pipefi 


Francis  Grarachon, 

Gideon  Hotchkiss,  . 

Jasper  Johnson, 

James  J.  Johnson,  • 

Henry  M'Carty, 

Samuel  Nye,  • 

Jesse  Peck, . 

H.  R.  Remsen  and  P.  M.  Hutton, 

Nathaniel  C.  Sandford, 

Albert  M.  Smith,    . 

Thomss  V.  Stran, 

R.  A.  Ver  Valen,    . 

Alfred  Walker, 

Charles  Waterboiy) 

Daniel  A.  Webster, 


88 

89 
ib. 
ib. 
ib. 
ib. 
90 
ib. 
ib. 
ib. 
91 
ib. 
ib. 
ib. 
ib. 
ib. 
ib. 

I  92 

ib. 
ib. 
ib. 
93 
ib. 
ib. 
ib. 
ib. 
94 
ib. 
95 
ib. 
ib. 
ib. 
ib. 
96 
ib. 
ib. 
ib. 
97 
ib. 
ib. 
ib. 
ib. 
ib. 
98 
ib. 
ib. 
ib. 
ib. 
ib. 
99 
lb. 
ib. 
ib. 
ib. 
ib. 
100 
ib. 
ib. 
ib. 
ib. 
ib. 
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Index. 


103.  ImproTements  in  Sugar  Boiling, 
104. do.      do.,    . 

105.—-  Revolving  Boot  HeeU, 


J.  Ramos,  aas'd  to^Gallagher  Sc  Tirado,    101 
do.  do  do.  do.,     ib. 

T.  Walker,  assigned  to  B.  B.  Thayer,  )  .. 
ass'd  to  Churchill  &,  Baxter,  5  *^ 


BE-IS8UB8 

1.  Improvements  in   Cutting    Paper    and 


Trimming  Books, 

Frederick  J.  Austin, 

101 

2. 

Batting  of  Cotton,  &c., 

DBSIGXS. 

H.  B.  dc  H.  T.  Lawton, 

ib. 

1. 

For  Portable  Grate, 

D.  Thompson,  ass'd  N.  Market  Iron  F*dv 

,102 

2. 

Parlor  Stove,  . 

1 

3. 
4. 

Coal  Stove,            . 

Box  Stove, 

>  Samuel  D.  Vose, 

.                                                                          * 

ib. 

5. 

Parlor  Cook  Stove, 

• 

6. 

Dining  Room  Stove, 

W.  L.  Sanderson,  ass'd  to  R.  &  R.  Finch,  ib. 

7. 

Cooking  Stove, 

•        S.  Gibbs,  ass'd  to  North,  Harrison  6l  Cc 

>.,  ib. 

8. 

do.        do., 

July,  1862. 

J.  H.  Conklin,  ass'd  to  R.  dc  R.  Tinch, 

ib. 

I. 

Improvements  in  finding  Centre  of  CircIe,Natban  Ames, 

161 

S. 

Construction  of  Bridges, 

A.  Bradway  and  £.  Valentine, 

ib. 

3. 

Car  Seats, 

John  Briggs,, 

ib. 

4. 

Turning  Engines,  . 

James  S.  Brown,    . 

ib. 

5. 

Construction  of  Bridges, 

J.  B.  Gridley, 

ib. 

6. 

Hand  Planes, 

Birdsill  Holly, 

ib. 

7. 

Patterns  for  Metal  Hubs 

,  dec,        Jasper  Johnson, 

162 

8. 

PorUble  Grist  Mills, 

Charles  Leavitt, 

ib. 

9. 

Chums, . 

Norman  B.  Livingston, 

ib. 

10. 

Railroad  Car  Brakes, 

William  Montgomery, 

ib. 

11. 

Defecating  Sugar,  . 

Robert  and  John  Oakland, 

ib. 

12. 

Cutter  Heads  for  Planin 

g,             J.  M.  Patton  and  W.  F.  Fergus, 

ib. 

13. 

Cordage  Machines, 

John  W.  Peer, 

ib. 

14. 

Double- Acting  Doors, 

.        William  Reppon,    . 

163 

15. 

Grinding  Puppet  Valves, 

,                Enos  Rogers, 

ib. 

16. 

Rubbing  Stone, 

P.  E.  Royse  and  J.  Reynolds, 

ib. 

17. 

Cutters  for  Wood  Screw 

s,              Thomas  J.  Sloan, 

ib. 

18. 

Thermostat  for  Regulatir 

igHeat,         do.         do.,      • 

ib. 

19. 

Pneumatic  Spring, 

EUjah  Ware, 

ib. 

SO. 

Planing  Machines, 

William  Watson,  . 

164 

21.  • 

Railroad  Car  Brakes, 

(  L.  F.  Thompson  dt  A.  G.  Batrhelder, 
i       assigned  to  H.  Tanner, 

ji. 

22. 

^—  Screw  Threading, 

C.  Whipple,  ass'd  to  N.  £.  Screw  Co., 

ib. 

23.  • 

— ^  Tonguing  Boards, . 

Samuel  Albro, 

ib. 

24.  • 

— *  Driving  Nails,                . 

Seth  P.  Carpenter, 

ib. 

25.  • 

Cast  Iron  Caissons, 

.        James  P.  Dufi^,     • 

165 

26.  ■ 

Thrashing  Machines, 

Joseph  G.  Gilbert, 

ib. 

27.  - 

- —  Shingle  Machines, 

Furman  Handl,  jr.,  • 

ib. 

28.  • 

Railroad  Car  Brakes, 

Joseph  P.  Martin, 

ib. 

29.  • 

— —  Chums, 

John  McLaughlin, 

ib. 

30.  • 

-"-  Shingle  Machines, . 

Robert  L.  Noblet, 

ib. 

31.  - 

— -  Benzole  Light,               » 

Henry  M.  Paine,    . . 

166 

32.  - 

—^'  Corn  Sheller, 

William  Reading, 

ib. 

33.  - 

Cast  Iron  Car  Wheels,  . 

Hiram  H.  Scoville, 

ib. 

34.  - 

Bedstead  Fastenings, 

Isaac  A.  Sergeant, 

ib. 

35.  - 

Alarm  Clocks, 

Jonathan  8.  Turner,                     • 

ib. 

36.  - 

—^  Cotton  Presses, 

Jacob  G.  Winner,  .            • 

ib. 

37.  - 

Seed  Planters, 

Joshua  Woodward, 

167 

38.  - 

Door  Locks, 

M.  R.  Stephenson,  aat'd  to  E*  fiolam, 

ib. 

39.  - 

Fire  Engines, 

Orville  G.  Adkins, 

ibb 

40.  - 

Car  Seats, 

WUliam  8.  Baas,    . 

ib. 

41.  - 

-^  Ploughs, 

Neri  Blatchlj, 

ib. 

42.- 

Shaving  Shm|^\et,  . 

Abel  Bradway, 

ib. 

43.  - 

Converting  110^x5  isto  1 

MoUoHi 


tC&mi^«iiKs&^ 


hidex. 
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44.  Improvements  in  Dressing  Stones, 

45.  —  Cruppers  for  Harness, 

46.  Grain  and  Grass  Harvesters, 

47.  Railroad  Car  Brakes, 

4S,  Rice  Hullers,  . 

49.  Grass  Harvesters,   . 

50.  do.  do., 

51.  Sewing  Machines, . 

52.  Grain  Separators, 

tt3.  Railroad  Car  Brakes, 

51.  Rubbing  Stone, 

55.  Water  Pipes  of  Tuyeres, 

56.  Railroad  Car  Coupling, 

57.  Preparing  Zinc, 

53. Forming  Button  Backs, . 

59.  Saws  for  Sawing  Stone, 

60.  Churn  and  Butter  Worker, 

61.  Fastenings  for  Harness, 

62.  Duplex  Escapements,     . 

6.3.  Seed  Planters, 

04.  Soaps, 

65. Railroad  Track  Clearer, 

66.  Blocks  for  Stretching  Coats, 

67. Railroad  Car  Seats, 

68.  Mortising  Machines, 

69.  Lamps,  . 

70.  Cutter  for  Cloth,  &c.,      . 

71.  Uniting  Steel  and  Iron, 

72.  Brooms, 

BE-IS8UI8. 

1.  Improvements  in  Bedsteads., 

2.  Tonguing  Boards, 

DSSIGKS. 

1.  For  Parlor  JStove, 

2.  Cooking  Stove, 

3.  '  ■  do.        do.,         . 

4.  Hat  and  Umbrella  Stand, 

5.  Portable  Grate, 

6.  Parlor  Stove  Plates, 

7.  Plates  of  Cooking  Stove, 

8.  Medallion  of  D.  Webster, 

ADDITIOITAL     IMPROYIMEKTS. 

1.  Improvements  in  Mashing  Maize, 

2.  Metallic  Heddles, 

August,  1852. 

1.  Improvement  in  Railroad_Car  Seats, 

2.  — 

3.  — 

4.  — 

5.  — 

6.  — 

7.  — 

8.  — 

9.  — 

10.  — 

11.  — 

12.  — 

13.  — 

14.  — 

15.  — 

16.  — 

17.  — 

18.  — 


Weaving  Figured  Fabrics, 
Pressure  Gauges,   . 
Dumping  Wagons, 
Talley  Boards, 
Casting  Stereotype  Plates, 
Preserving  Butter, 
Weaving  Figured  Fabrics, 
Screw  Cutting  Stocks, 
Scales  for  Weighing, 
Jaquard  Looms, 
Ox  Yokes,      .  • 

Elastic  Horse  Shoe, 
Scythe  Fastenings, 
Making  Illuminating  Gas, 
Double  Gates, 
Casting  Type, 
Cider  Mills,    . 


R.  Eastman,  ass'd  to  8.  Eastman^ 

167 

John  J.  Flack, 

168 

Eliakim  B.  Forbosh, 

ib. 

William  Hall, 

ib. 

Clark  Jacobs, 

ib. 

Jesse  S.  and  David  Lake, 

ib. 

William  Manning, 

ib. 

Charles  Miller, 

169 

Cyrus  Roberts, 

ib. 

J.  Houston  and  E.  Ross, 

ib. 

Pleasant  E.  Royse, 

ib. 

Peter  Sweeny, 

176 

James  Turner, 

ib. 

Henry  W.  Adams, 

ib. 

James  C.  Cooke, 

ib. 

Albert  Eames, 

ib. 

Orsamus  R.  Fisler, 

ib. 

Thomas  Henderson, 

171 

Charles  E.  Jacot, 

ib. 

Adam  Kraber, 

ib. 

William  M'Cord, 

ib. 

Simeon  Minkler,     . 

ib. 

Samuel  M.  Perkins, 

ib. 

Samuel  M.  Perry,  . 

172 

William  C.  Shaw, 

ib. 

Charles  Siedhof, 

ib. 

Halsey  D.  Walcott, 

ib. 

B.  C.  Leavitt,  ass'd  to  Bishop  6l  Libby,    ib. 

C.  T.  Moore,  ass'd  to  F.  8.  Noyse, 

ib. 

Vol.  XXIV.— TuxB  Sbxibs^— No.  6.—' 


Nathaniel  Colver,                .  173 
R.  Crossby,  jr.,  ass*d  to  H.  D.  ]^g^comb,  ib. 

J.  D.  Green,  ass'd  to  Morrison  6l  Tibbets,  173 

W.  F.  Pratt  and  G.  W.  Boswortb,  ib. 

Samuel  D.  Vose,    .                        .  ib. 

C.  Zeuner,  ass'd  to  Greenwood  6l  Co.,  ib. 

A.  Richmond,  ass'd  to  Barstow  6l  Co.,  174 

Amos  Paul,             .                         .  ib. 

Dutee  Arnold,                     .  ib. 

Peter  Stephenson,  .                        *  ib. 

Frederick  Seetz,                   .  174 

Jacob  Sennefi^        .                        .  ib. 

Charles  P.  Bailey,                          .  174 

Cornelius  W.  Blanchard,   .  ib. 
Eugene  Bourden,   .                         .175 

Thomas  Castor,                  .  ib. 

Francis  N.  Clark,  .                        .  ib. 

HobartP.  Cook,                  .  ib. 

Louis  D.  Com,       •                       .  ib. 

Samuel  and  James  Eccles,  176 

Mitchell  C.  Gardner,                       .  ib. 

W.  P.  Goolman  &,  W.  Haltsechaw,  ib. 

John  Gouldingy      .  ib. 

Ezra  Hough,  177 

John  O.  Jones,        .  ib. 

Alpheus  Kimball,                .  ib. 

Henry  W.  Adams,                          .  236 

J.  8.  Brown,                        •  ib. 

W.  P.  Barr,  assigned  to  G.  Brace,  ib. 

Janria  Cote,  ib. 
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Index. 


19.  Improvement  in  Drilling  Stones, 


20. 
21. 
22, 
23. 

26. 
27. 
28. 
29. 
30. 
31. 
32, 
33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

46. 

46. 

47. 

48.  ■ 

49. 

60. 

61.  . 

63. 

53. 

64.  . 

66.  • 

66.  - 

57.  ■ 

58.  • 

59.  - 

60.  - 

61.  - 

62.  - 

63.  - 

64.  - 

65.  - 


66. 

67< 

68. 

6& 

7(L 

71. 

72. 

73. 

74» 

76. 

7fi. 


Railroad  Frogs, 

Tanning,  •  » 

Grain  and  Grass  Harvesters, 

Carriages,  .  • 

Glass  Lenses, 

Converting  Reciprocating  into  Cir 


H.  W.  Catlin,  adrainisV  to  A.  Catlin, 

M.  Curtis  and  £.  St.  John, 

A.  K.  Eaton, 

D.  Fitzgerald  and  J.  H.  Smith, 

Jonathan  Fox, 

John  L.  Gilliland, 


cular  Motion, 

-  Drying  Sized  Paper,        » 

-  Reducing  Gold  Minerals, 

-  Weaving  Piled  Fabrics, 

-  Railroad  Car  Brakes,  • 

-  Hats, 

-  Threading  Wood  Screws, 

-  Mill  Dress, 

-  Ventilators, 

-  File  Cutting  Machinery, 

-  Wrought  Iron  Railroad  Chairs, 

-  Spark  Arrester, 

-  Cotton  Presses,      .  • 

-  Hernia  Truss, 

-  ArtiBcial  Legs,       .  • 

-  Neck  Yoke  of  Horses,    . 

-  Artificial  Legs, 

-  Bedstead  Fastenings, 

-  Hot  Air  Furnaces, 

-  Forming  Hat  Bodies, 

-  Colorifcrs, 

-  Curriers'  Beam  and  Knife, 

-  Making  Paints, 

-  Fastening  Bolts  to  Braces, 

-  Manufacturing  Cord  Buttons, 

-  Bill  Registers, 

-  Cooking  Stoves, 

-  J.auing  Boots, 

-  Cutting  Cheese,     . 

-  Bed  for  Invalids, 
'  Lasting  Boots, 

-  Signal  Telegraphs, 

-  Chums,  .  .  . 

-  Rotary  Engines,  • 

-  Cutting  Hand  Rails, 

-  Horse  Power, 

-  Giiping  Wood  Screw  Blanks, 

-  Threading  Pointed  Wood  Screws, 

-  Railroad  Truck,      .  • 

-  Feeding  Boilers, 

-  Mashing  Vegetables  and  Mixing 

Clay, 

•  Reverberatory  Furnaces, 

•  Wash  Board, 

•  Roller  Saw  Set, 
>  Kilns  for  Pottery,  . 

Blind  Operator  and  Fastener,* 
Artificial  Legs, 
Oil  Cans, 

Printing  Press,        .  « 

Washing  Machines, 
Steam  Engine  Qoxemor, 
Restonng  S\ik^  lail  Tmu^fscok^ 
Artidea  of  Evt^tut^  ^\i»V       ^^J^l  «^'w^«^ 


Charles  Howard,     . 

J.  Kingsland,  jr.,  and  N.  White, 

William  Longmaid, 

Samuel  Richardson, 

John  Schoenherr,    . 

Benjamin  Sherwood, 

Cullen  Whipple,     . 

John  W.  Kane, 

Mortimer  M.  Camp, 
\  J.  W«  Conkling,  H.  L.  Sedman,  and  } 
1      E.  Wentner,       .  .      5 

Robert  Grifiiths, 
]  J.  Leeds,  G.  H.  and  A.  A.  Oat,  assigned 
I      to  J.  Leeds, 

Lewis  Lewis, 

A.  J.  Lownsberry, 

B.  Franklin  Palmer, 
Calvin  L.  Rawdon, 
Jonathan  Russell,   . 
William  Shaw, 
George  8.  G.  Spence, 
Thomas  Walber, 
Samuel  Whitemarsh, 
James  D.  Willoughby, 
W.  F.  Davis,  assM  to  B.  Cornel], 
E.  Smith,  assM  to  D.  May  dole, 
N.  Perkins,  assM  to  S.  Dow, 
J.  N.  Ayres, 
Reuben  J.  Blanchard, 
Hezekiah  Conant, 
Walter  K.  Foster,  . 
Stephen  D.  Hopkins, 
Benjamin  Livermore, 
Charles  Latimer, 
Rufus  Maxwell, 
Cassius  A.  Mills, 
George  P.  PuUinger, 
David  Russell, 
Thomas  J.  Sloan,   . 

Do.  do. 
Edwin  Stanley, 
Andrew  Walker,  jr.. 


Clark  Alvofd, 

Christopher  G.  Best, 

Lester  Butler,, 

A.  Bradway  and  £•  Valentiiie, 

George  R.  Booth,    . 

James  R.  Creighton, 

John  8.  Drake, 

S.  Field  and  0.  W.  Heald» 

George  P.  GordoUj 

Jarvis  T.  Madges, 

G.  8.  Steams  and  W.  Hodipoii 


235 

ib. 
ib. 
236 
ib 
ib. 

ib. 
ib. 
ib. 
ib. 
237 
ib. 
ib. 
ib. 
ib. 

238 


I 


ib 
ib 

ib 

ib, 
239 

ib. 

ib, 

ib. 

ib. 

ib. 
240 

ib. 

ib. 

ih. 

ib. 

ib. 
241 

ib. 

ib. 

ib. 

ib, 

ib. 
242 

ib. 

ib. 

ib. 

ib, 

ib. 

ib. 
243 

ib. 
ib. 
ib. 
iK 
iU 
ib. 
344 
ib. 
ft. 
ib. 
ib 
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77.  Improvement  in  Brick  Machines,    .  A.  Woodworth  and  8.  Mower, 

78.  Metallic  Stuffing  Box  Packing  in 

Steam  Engines,  .  Ebenexer  Winsbip, 

79.  Electro-Magnetic  Fire  Alarm,  Henry  Van  Anadall, 

nE-ISSUBS. 

1.  Improvement  in  Manu'g  Bullets,  dec,    George^  W*  ^''^^P^^l* 

2.  — 


1. 
2. 
3. 

4. 

5. 
6. 
7. 

8. 

9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
IS. 

1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

83. 

33. 


Making  Lamp  Black, 

DBSIOIfS. 

For  a  Cooking  Stove, 

Water  Cooler, 

Cooking  Stove, 

Do.         do., 

Grate  Frame  and  Fender 

Do.  do. 

Grate    Frame,   Summer   Piece, 

and  Fender, 
Cooking  Stove, 

Stove, 

Cooking  Stove, 

Parlor  Stove,  .  • 

Six  Plate  Stove, 

Cooking  Stove,       .  • 

Do.     do., 

Parlor  Stove, 

Parlor  Stove  Plate, 

Do.,  Top  and  Front  Plate,      . 

-  Do.,  Front, 

September,  1852. 
Improvement  in  Smoothing  Irons,  . 

Making  Carriage  Wheels, 

Refrigerator  of  Wort, 

Feeding  Chickens, 

Railroad  Signals,    . 

Preserving  India  Rubber, 

-: —  Grain  Harvesters, 
Manufacture  of  Salt, 


i 


John  G.  Muir, 

Samuel  Ebcrly, 
Patrick  Malony, 
Russell  Wheeler  and  8.  A.  Bailey, 


245 

ib. 
ib. 

246 

ib. 

245 

246 

ib. 


G.  Smith,  H.  Brpwn,  and  J.  Halzer,  >  ., 
ass'd  to  North,  Harrison  and  Chase,    > 


>•  James  L.  Jackson, 


ib. 


F.  Schultz,  ass*d  to  W.  P.  Cresson,  ib. 

C  J.  Beesly  &,  E.  Delany,  ass*d  to  W.  P.  )  .^ 
(      Cresson,  .  .  )     * 

J.  Beesly,  ass'd  to  R.  Peterson,  ib. 

Dutee  Arnold,        .  .  ib. 

S.  F.  Pratt, ass'd  Jaggers,  Treadwell  &  Co.  ib. 

i  J.  S.  Perry,  do.  do. 

E.  Ripley,  ass'd  to  N.  8.  Tedder, 


do. 


ib. 
247 


8.  A.  House,  ass*d  to  H.  House, 


Fedral  C.  Adams,  . 
Chauncy  H.  Guard, 
Adolph  Hammer,    . 
Simeon  W.  Albee, 
Aurin  Bugbee, 
Frederick  Bronner, 
Daniel  Fitzgerald,  . 
James  P.  Haskin, 


Do.        of  Sulphuric  Add,  Carl  Hiwuchs, 

Composition  of  Enamels,  J.  G.  Dunn  and  A.  F.  Howes, 
HeatiugWater  forLocomotive8,dx,  Israel  P.  Magoon,  . 

Whiffle  Tree  Hook,  .  E.  A.  Palmer  and  A.  J.  Simmons, 

Air-tight  Mail  Bags,       .  C.  A.  Bobbins  and  H.  Allen, 

Dentist's  Blow  Pipe,  •  Julius  Thompson,  • 

Stone  Imitation  of  Marble,  Hiram  Tucker, 

Making  Lamp  Tops,  Rtvets,  &C.,  Jjuther  C.  White,  • 

Clothes  Pins,  .  Samuel  Aldritch,    . 

Joints  for  Washing-Maehinee,  ^tc,  8.  L.  Egbert  and  8.  W.  Green, 

Printing  Presses,  .  Charles  W.  Hawks, 

Lightning  Rods,    .  .  Herman  H.  Homan,  • 

Smut  Machines,  .  Charles  and  James  Keeler, 

Making  Coiled  Wire  Ferrules,  William  T.  Richards, 


Shuttle  Guides  to  Looms, 
Making  Porte  Monnaies, 
Door  JiOcks,    . 
Forging  Machines, 
Alarm  Time  Piece, 
Tuning  Pegs  for  Guitars, 
Carving  Machines, 
Coating  Iron  with  Copper, 
Hand  Drilling  Machine, 
Horse  Collars, 
PorteUe  Wardiobes, 


lb. 


247 

ib. 

ib. 

ib. 
248 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
249 

ib. 

ib. 

ib. 

ib. 
297 

ib. 

ib. 

ib. 

ib. 
298 

ib. 

ib. 

ib. 


Horace  T.  Robbins, 

Benjamin  8.  Stedman, 

W.  Moore,  ass'd  to  J.  Carman, 

G.  H.  Richards,  ass'd  to  O.  G.  Plimpton,   ib. 

W.  H.  and  R.  T.  Andrews,  299 

James  Ashbom,                   •  ib. 

Charles  E.  Baeon, .  •            ib. 

Theodore  G.  Bueklew,       .  ib. 

Reuben  Daniels,      .  .            ib. 

J.  H.  Hall  and  John  Lowrey,  9b, 

Beth  L.  Robert,  •         369 


436 


Index, 


34. 

35. 
3t>. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 

r>o. 

51. 
52. 

I. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

11. 


1. 
o 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

19. 

80. 
81. 
88. 
83. 
84. 
85. 
86. 
87. 


Improvement  in  BeTeling  Edges  of  Me- 
tallic Strips,        .  .        Robert  Knight, 

Rakes, 

Paper-Cutting  Machine, 

Crayon  Rubber, 

Free  Joint  of  Tubes, 

Galvanic  Clock, 

r-  Shoes  and  Gaiter  Boots, 

Saw  Gummer, 

Piano  Forte  Action, 

Throstle  Spinning  Machines, 

Saw  Mills, 

Brick  Kilns, 

Lathe  Machines,    . 

Sounding  Boards  of  Piano  Fortes,  A.  Specr  and  £.  Marx, 

Forming  Sheet  Metal  Tubes, 

Registers  for  Omnibuses, 

Bellows  for  Reed  Instruments, 

Electro-Magnetic  Engine, 

Polishing  Leather, 


300 
Amza  B.  Lewis,     .  .  ib. 

James  £.  Mallorey,  •  ib. 

Daniel  F.  Pond,     .  .  ib. 

R.  Prosscr,  assM  to  T.  Prosser,  ib. 

M.  G.  Farmer,  ass'd  to  Seth  &  C .  C .  Coffin,  ib. 
Joseph  Brackett,     .  .  lb. 

Hosea  A.  Elmer,  .  301 

George  Howe,         .  .  ib. 

Charles  H.  Hunt,  .  ib. 

Hazard  Knowles,    .  .  ib. 

Richard  E.  Schroeder,  ib. 

Henry  C.  Smith,  .  302 

ib. 
Orson  W.  Stow,  .  ib. 

J.  Z.  A.  Wagner,   .  .  ib. 

Isaac  T.  Packard,  .  ib. 

John  S.  Gustin,      .  .  303 

J.  M.  Poole,  assM  to  J.  Pusey  6c  J.  Scott,  ib. 


BKsrcirs. 
For  a  Medallion  of  Gen.  Scott, 

Do.  F.  Pierce, 

Coal  Stove, 

Cooking  Stove, 

Parlor  Stove, 

Cook  Stove, 

•        Do., 

Parlor  Stove, 

Camera  Stand, 

Wire  Fence,  . 

Cooking  Stove, 

October,  1852. 
Improvement  in  Grain  Separators, 

Vise, 

Hand  Printing  Press, 

Seed  Planters, 

Rotary  Stove  Grates, 

Seed  Planter, . 

Spark  Arrester, 

Bee  Hives, 

irpright  Piano  Forte, 

Wringing  Clothes, 

Puddling  Iron, 

Piano  Fortes, 

Printing  Presses,    . 

Expanding  Window  Sashes, 

Milling  Machines, 

Priming  Fire  Arms, 

Window  Frames,  . 

Time  Pieces, 

Chums, 


303 


>  Peter  Stephenson, 

W.L.  Sanderson,  ass*d  to  R.  &  R.  R.  Finch,  ib. 
Samuel  D.  Vosc,     .  .  ib. 

C.  Harris  and  P.  W.  Zoiner,  ib. 

Samuel  D.  Vose,     .  .  ib. 

N.  S.  Vcdder,  .  ib. 

J.J.  Dudley,  ass'd  Johnson,  Cox  &  Fuller,  ib. 
W.  W.  Allen,  .  304 

Francis  Kilburn,     .  .  ib. 

O.  W.  Andrews,  ass'd  to  J.  Backus  and  )  . 


J 


J.  P.  Barstow 


|i. 


Jacob  Berger,          .  .           304 

William  Butler,  .                         ib. 

Charles  Foster,       .  .            ib. 

D.  Haldeman,  .                   *     ib. 

Alexander  Harrison,  .           305 

Robert  Jackson,  .                         jb. 

Yolney  P.  and  B.  Kimbell,  .            ib. 

Lorenzo  L.  Longstreth,  ib. 

R.  E.  Letton,          .  .            ib. 

Joseph  P.  Martin,  .                        ib. 

James  McCarty,     .  .           306 

James  and  John  McDonald,  ib. 

John  G.  Nicolay,    .  .            ib. 

Mighill  Mulling,  .                        ib. 

W.  H.  Robertson,  •  .          a07 

Christian  Sharps,  •                         ib. 

Henry  Clay  Smith,  .            jb. 

Silas  B.  Terrey,  •                        ib. 

SL.  A.  Brown  and  H.  Bigelow,  ua'd  to  >  m. 

H.  K.  W.  Welch,  .                     I  *• 


Heating  Water  for  Steam  Boilers,  M.  W.  Baldwin  and  D.  Claifc, 

Mill  Stones,  .  Thomas  Bamet, 

Gang  Ploughs,  .  Charles  Bishop, 

Sugar  Boiling,       .  •  William  H.  Clement^ 

Scumming  Sugar  Pans, .  Do.  Do., 

Distilling  Apparatus,  .  Charles  Delcaclaie, 

Gas  Apparatus,  •  Robert  Foutit, 

Making  In^a  11u\Am(c  IftiX  CV)^^  CVi%tle8  Goodyear, 

{ilectro-MagntUc 'fiikVMm    «  ^«^A.%«^^&9tfo3i^     « 


370 

371 

ik 

ib. 

ibw 

ai. 

ib. 
878 

A. 


Index, 


437 


29. 
30. 
31. 
32. 
33. 
.34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
.53. 
54. 
55. 
56. 
57. 
58. 
.59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 


2. 
3. 

4. 
5. 
6. 
7. 
8. 
9. 
10. 


2. 
3. 
4. 
5. 
6. 


Improvement  in  Safety  Valvc«, 

Double  Seaming  Machines, 

Homony  Mills, 

•  Presses,  .  • 

Gas  Regulators, 

Do.         do. 

Do.         do.      .  • 

Harness  Saddle  Trees, 


Alfred  Guthrie, 
Walter  Hamilton,  . 
James  Hughes, 
Daniel  Kellogg, 
Walter  Kidder, 

Do., 

Do., 
T.  Murdock  and  W.  Kellar, 


Transporting  on  Inclined  Planes,  Samuel  McElfatrick, 


Grinding  Mills, 
Window  Sashes, 
Plough  Fastenings, 
Seed  Planters, 
Spirit  Gas  Lamps, 
Packing  Water  Wheels, 
Governors, 
Glass  Buttons,        . 
Sewing  Machines, 
Manuring  Lands, 


Oldui  Nichols, 
Mighill  Nutting, 
James  Robb, 

Do., 
Rufus  W.  Sargent. 
Erasmus  Smith, 
John  Thompson, 
Arad  W.  Welton, 
Otis  Avery, 
Lewis  Cooper, 


Cutting  Pegs  out  of  Boot  Soles,     D.  D.  Allen, 


Grain  Separators, 
Printing  Presses,    • 
Seed  Planters, 
Discharging  Bilge  Water, 
Water  Wheels, 
Making  Soda  Ash,  &c., 
Bedsteads, 
Sash  Stoppers,  ScC; 
Life  Preserver  Seat, 


Peter  Geiser, 
Lucius  T.  Guernsey, 
Edson  Hart, 
Nehemiah  Hodge,  . 
Ira  J  agger, 
Henry  Pemberton, 
Daniel  W.  Smcad, 
James  D.  Smith,     . 
George  P.  Tewksbury, 


Burglar  Proof  Plates  for  Doors,  &c.Linus  Yale,  jr., 


Making  Crucibles,  dec.. 
Boot  Crimps,  . 
Bitt  or  Drill  Stock, 
Gilding  Daguerreotypes, 
Making  Paper  Bags, 
Combing  Wool, 
Watch  Keys, 
Hot  Air  Furnaces, 
Cooking  Stoves, 
Hot  Air  Furnaces, 
Locks,    . 
Constructing  Ploughs,    . 


'»•,♦ 


;»*<;ui!.' 


John  Akrill, 

Leeman  Barrett,     . 

Dexter  H.  Chamberlain, 

Charles  L'Hommodeu, 

Francis  Wolle, 

8.  C.  Sister  and  G.  £.  Donisthorpe, 

Charles  E.  Jacot, 

A.  M.  Rice,  assM  to  Self  &  8.  H.  Lombard,  ib. 

H.  H.  Huntley,  ass'd  to  D.  T.  Woodrow,   ib. 

A.  Richmond,  assM  to  Barstow  &  Co.,       ib. 

F.  G.  Coffin,  .  .  ib. 

A.  Gardner  and  Est.  of  W.  L.  Hunter,      ib. 


372 

ib. 

ib. 

ib. 

ib. 
373 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
374 

ib. 

ib. 

•ib. 

ib. 
375 

ib. 

ib. 

ib. 

ib. 

ib. 
376 

ib. 

ib. 

ib. 

ib. 

ib. 

ib. 
377 

ib. 

ib. 

ib. 

ib. 
378 


BE-ISSUKS. 

1 .  Improvements  in  Seed  Planters, 

DESIOKS. 

1.  For  a  Cooking  Stove, 


Grate  Frame  &;  Summer  Piece, 
Table  Frames  and  Legs, 
Grate  Frame, . 
Parlor  Stove, 
Cooking  Stoves, 
Forks,  Spoons,  dec. 
Cooking  Range, 
Cast  Iron  Cradle,   . 
Cooking  Stove, 

November  J  185S. 


Lewis  Moore, 

Charles  B.  Tuttle, 

Adam  Hampton, 

Walker  Bryant, 

James  L.  Jackson, 

N.  S.  Vcdder, 

Elihu  Smith, 

R.  Taylor  and  R.  D.  Lawrie, 

B.  Wardwell  and  £.  R.  Barstow, 

P.  M.  Hutton, 


378 

379 
ib. 
ib. 
ib.. 
ib. 
ib. 
ib. 
ib. 
ib. 


J.  Wager,  Y.  Ricluaond,  and  H.  Smith,  380 


1.  Improvements  in  Weaving  Pile  Fabrics,  Erastus  B.  Bigelow, 


Shoemaker's  Edge  Planes, 
Sewing  Machine, 
Yibrating  Propellers, 
Gas  Metres, 
Saw  Gunimer, 


Nicholas  Bucher, 
Christof^r  Hodgkins, 
Franklin  Kellsey,    . 
John  Laadlaw, 
J.  B.  Otstot, 


380 

ib. 

ib. 

ib. 

ib. 
381 


^•V» 


438 

7.  ImprovemenU  in  Wire  Ferrnles 


Index. 


8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 


Seed  Plantera, 
Cooking  8tovos,     . 
Seed  Planters, 

do.         do.,  .  . 

do.         do., 
Ventilator, 

Securing  Vault  and  Safe  Doors 
Harnesses  in  Looms, 
Self- Acting  Mules, 
Drilling  Stone, 
Sewing  Machines, 
Hand  Seed  Planters, 


W.  T.  Richards,  .                       285 

Charles  Randall,     .  •             ib. 

Manly  C.  Sadler,  .                         ib. 

Francis  Townsend,  .             ib. 

Constant  S.  Trevitt,  .                          ib. 

Henry  Vermillion,  .                  .             ib. 

David  Wells,  .                        382 

F.  C.  Goffin,           .  .             ib. 

James  Greenhaigh,  .                          ib. 

Wanton  Rouse,       .  .             ib. 
L.  P.  Jenks,  ass'd  to  G.  A.  Gardner,         383 

J.  G.  Braden.  ass'd  to  Self  &  G.  Perkins,  ib. 

William  Bullock,  .                         ib. 


Accidents — On  the  Cause  and  Means  of  Preventing  Railway  .  81 

Acid  and  Orygen — Obsenrations  on  the  Formation  of  Sulphuric  Acid  from  Sulpharous   1 1 1 

Gas  Engine — Description  of  Lackor8tein*s  Carbonic         .  .  230 

Air  Locomotive — Trial  of  Par»ey*s  Compressed  .  .  231 

—  Pump — Method  of  Obtaining  a  perfrct  Vacuum  in  the  Receiver  of  an         .  199 

—  Vessels  in  Pumps — On  the  use  of  .  .  .  367 
Alkalies — On  the  Compounds  of  Cotton  with  .  .  .  G9 
Amazon — Chemical  Report  on  the  Cause  of  the  Frrc  in  the  SOI 
Anthracite  and  Bituminous  Coals,  for  the  purposes  of  Generating  Steam — Report  of 

the  Engineer  in  Chief,  of  the  Navy,  on  the  Comparative  Value  of    .  217 

Architect— By  S.  Sloan— Notice  of  the  Model  .  .  285 

Arctic — On  her  Eighth  Voyage — Performance  of  the  U.  S.  Mail  Steamer        .  65 

Artesian  Wells,  Sec — Report  on  J.  Thomson's  Improvement  in  Boring  .  425 

Artificial  Hydraulic  or  Portland  Cement — With  an  Account  of  Testing  of  the  Brick 

Beam  erected  at  the  Great  Exhibition  .  159 

Stone — Improvements  in  Manufacture  of  Glass,  Porcelain,  Earthenware, 

(yhina,  d^c,  &c.,  .  .  .06 

Axles — On  the  Manufacture  of  Malleable  Iron  and  Railway  .  330 

Baillie^s  Volute  Springs — Description  of  .  .  .58 

Bakewell  (T.  W.)  on  Oblique  Action,    ...  46 

Bibliographical  Notices. 

Bartlett's  Elements  of  Natural  Philosophy,  .  .  288 

Blatchford's  Circuit  Court  Reports,  Vol.  1,   .  .  *  .  287 

Industrial  Drawing,  comprising  the  Description  and  Use  of  Drawing  Instruments, 

&C., — D.  H.  Mahan,  .  .  .  428 

Model  Architect,  by  S.  Sloan,  .  .  .  285 

Binocular  Vision — On  some  remarkable  Phenomena  of  .  .  196 

Bituminous  and  Anthiacite  Coals,  for  the  purpose  of  Generating  Steam — Report  of 

the  Engineer  in  Chief,  U.  S.  N.,  on  Uie  Comparative  Value  of         .  217 

Blooming  Rolls — Description  of  Ellis'  .  .  143 

Boats  and  Ships— Hints  on  the  best  Forms  of  .  47,  130,  177,  271,  309,  414 

,  Description  of  Improved  Sclf-Acting  Plugs  for    .  .  359 

Boghead  Coal — A  Fyfe  on  the  Manufacture  of  Hydro-Carbon  Coal  Gas  from  347,  399 
Boring  Artesian  Wells,  &c. — Report  on  J.  Thomson's  Improvement  in  426 

Bronze,  Casting  in  ....  316 

• 

Carbonic  Acid  Gas  Engine — Description  of  Lackerstein's         .  •  230 

Cast  Irons — On  tlie  induence  of  Sulphur  on  the  Nature  of  •  259 

Casting  in  Bronze,  ....  816 

Cement — Observations  on  Artificial  Hydraulic  or  Portland  •  159 

Charcoal  and  several  other  Bodies — On  the  Discoloring  Properties  of  .  142 

Chemical  Report  on  the  Cause  of  the  Fire  in  the  Amazon,  •  901 

Chemistry  te  Perfumery — Application  of  Organic 
China  and  Artificial  Stone — Improvements  in  the  Manufacture  ef  Glaas,  Potcelaui, 

Earthenware,  .  .  •  • 

Clocks — Prof.  Brande  on  Electro-Magnetic  .  .  IM 

'Coal  Gas  from  Boghead  Coal— A  Fyfe  on  the  Manufacture  of  HydnKCarboii      347, 


Index.  439 

Coal  Mines — Report  on  the  Causes  of  the  frequency  of  Explosions  in  .  333 
Coals  for  the  purpose  of  Generating^  Steam — Report  of  the  Engineer  in  Chief,  U.  S. 

N.,  on  the  Comparative  Value  of  Anthracite  and  Bituminous,  .             217 

Collins*  Steamships — Notice  of                .                         .                         .  114 

Cotton  as  an  Element  of  Industry — Remarks  on                         .  .213 

Cotton  or  Wool  obtained  from  the  leaves  of  the  Pine  Tree,                   .  442 

with  Alkalies — On  the  Compounds  of  .                         .  .69 

Crank  of  a  Steam  Engine — Diagrams  illustrating  the  Forces  on  the     .  190 

Crystals  contained  in  Glass — Note  on  the          .                         .  .123 

Decolorizing  Properties  of  Charcoal  and  several  other  Bodies — On  the  .  142 

Density  of  the  Earth — M.  Reich  on  the  .  .  424 

Diamond,  larger  than  the  Regent*s,  found  at  Nizam — Account  of  a  .  420 

Drawing  Instruments,  &c. — Notice  of  Mahan*s  Industrial  Drawing,  comprising  the 

Description  and  Use  of  .  .  .  42S 

Dynamical  Effect  of  Falling  Bodies — Haswell  (C.  H.)  Experiments  to  Determine  the  421 

Earth — M.  Reich  on  the  Density  of  the  .  .  424 
Earthenware,  C  hina  and   Artificial   Stone — Improvement   in   the  Manufacture  of 

Glass,  Porcelain,           .                          .                         .  .               C6 
Economy  of  the  Steam  Engine — Notice  of  a  Disputed  Question  connected  with  the    36tt 

Electric  Property  of  Flame— Prof.  Buff  on  the               .                         .  270 

Electricity — Faraday *s  Experimeatal  Researches  in                   .  .66 

Electro-Magnetic  Clocks — Prof.  Brande  on                     .                         .  195 

Engineer  Corps  of  the  U.  8.  Navy — List  of  the                          .  .             114 

Expansion  of  Isolated  Steam  and  the  Total  Heat  of  Steam — On  the      .  361 

some  Solid  Bodies  by  Heat — On  the                     .  .               63 

Steam  Engine — On  a  Continuous             .                         .  125 

Etherification — Observations  on                            .                          .  .103 

Explosion  of  a  Steam  Boiler  in  London — Notice  of  an                           .  359 

Explosions  in  Coal  Mines — Report  on  the  Causes  of  the  frequency  of  .             323 

Falling  Bodies — Haswell  (C.  H.)  Experiments  to  Determine  the  Dynamical  Effect  of  421 

Fire  Arms — Remarks  on  Maynard's  System  of  Priming  for  .                         339 

in  the  Amazon — Chemical  Report  on  the  Cause  of  the  .                         .201 

Fires — Recipe  for  Mixtures  for  Colored                           .  .                         206 

Fisher's  (J.  H.)  Remarks  on  Railways  and  other  Roads,  .                         .154 

Flame— Prof.  Buff  on  the  Electric  Property  of               .  .                         270 

Flowers — Notice  of  Iron              .                        .  .                         .215 

FrAKKLIX   IXSTITUTI. 

Proceedings  of  Monthly  Meetings,  .  .       70,  144,  216, 279,  424 

Committee  on  Science  and  the  Arts* 

Report  on  J.  Thomson's  Improvement  in  Boring  Artesian  Wells,  dec,  425 

Galvanic  Battery — On  the  flow  of  Liquids  from  the  Positive  to  the  Negative  Pole  of 

a  Closed  ....  405 

Silvering — Note  on  .  .  .  138 

Gas  Engine — Description  of  Lackerstein's  Carbonic  Acid         .  .  230 

from  Wood — On  the  Manufacture  of  .  .  271 

Boghead  Coal — A  Fyfe  on  the  Manufacture  of  Hydro-Carbon  Coal     347,  399 

Gilman  (S.  H.)  Remarks  on  the  Steam  Boats  on  the  Western  Waters,  .  207 

Glass — Method  of  obtaining  Positive  Direct  Photographic  Impressions  upon  395 

■  ,     Notes  on  the  Crystals  contained  in       .  .  .123 

'   ,     Porcelain,  China,  and  Artificial  Stone — Improvements  in  the  Manufacture  of  66 

Golden  Gate — Notice  of  the  Pacific  Mail  Steamer         .  .  119 

Haarlem  Lake — Account  of  the  Drainage  of      .  .  .  295 

Hare*8  (Dr.)  remarks  on  a  Report  of  the  Academy  of  Science  of  France  on  Tornados  28 
Haswell  (C.  H.) — Experiments  to  Determine  the  Dynamical  Efiect  of  Falling  Bodies,  421 
Heat — On  the  Expansion  of  some  Solid  Bodies  by  .  .63 

Hydraulic  or  Portland  Cement — Observations  on  Artificial  .  159 

Hydro-Carbon  Coal  Gas  from  Boghead  Coal— Fyfe  (A.)  on  the  Manufacture  of  347^^^% 


440  Index. 

Incrustations  in  the  Boilers  of  the  Steamship  Isabel — Remarks  on  .            233 

Steam  Boilers — Note  on  the                  .                         .  124 

Indian  Steel — On  the  Composition  of  Wootz  or                         .  .             218 
Industrial  Drawing — Comprising  the  Description  and  Use  of  Drawing  Instruments, 

&c, — Notice  of  Mahan^s                       .                         .  .             426 

Iron  and  Railway  Axles — On  the  Manufacture  of  Malleable                   .  330 

,    Description  of  Ellis^s  Blooming  Roils  for  the  Manufacfuro  of  .             143 

Flowers — Notice  of                         .                         .                         .  215 

Making  Resourccfi  of  G.  Britain,  and  the  First  Process  in  Iron  Making — On  the    250 

Masttf  for  Sailing  Vessels — On  the  Construction  of           .  .             337 

,     Notice  of  the  Exhibition  at  the  Crystal  Palace  of  Silesian          .  205 

,     On  the  Influence  of  Sulphur  on  the  Nature  of  Cast       .  .             259 

Ship  Building          ....  77 

Steamer  Richard  Stockfon — Notice  of  the               .                         .  423 

,     The  Resisting  Powers  of  (yast                 .                         .  .3 

Vessels— The  EtfecU  of  Shot  on                            .                         .  73 

Isherwood's  (B.  F.) — Notes  on  the  United  States  Steamer  Walker  .              49 

Mail  Steamer  Arctic                        .  55 

United  States  Steam  Frigate  Mississippi    .  384 

Remarks  on  the  United  States  Steam  Ship  Susqehanna  251 

Jeffers'  (W.  N.)  Remarks  on  the  Rifle                .                         .  .145 

Application  of  Steam  to  Ships  of  War  289 

Maynard*8  System  of  Priming  for  Fire  Arms  .             339 

Lake — Account  of  the  Drainage  of  Haarlem       .                         .  .             295 

Land  from  the  Sea  in  the  Netherlands — Enclosure  of    .                         .  296 

Law — Notice  of  Blatchford's  Circuit  Court  Reports,  Vol.  1,      .  .            287 
Liquids  from  the  Positive  to  the  Negative  Pole  of  a  Closed  Galvanic  Battery — On 

the  Flow  of                   .                          .                          .  .405 

Locomotive  Power  on  the  Caledonia  Railway — Cost  of                          .  6 

Trial  of  Parsey's  Compressed  Air                          .  .             231 

Looms — Infinitesimal  Taking-up  Motion  in  Power         .                         .  307 

Lucifer  Matches — Description  of  an  Improvement  in                  .  .211 

Macadam — Notice  of  the  Death  of  Sir  James 
Magnetic  Clocks — Prof.  Brande  on  Electro- 

Force — Faraday  on  the  Lines  of 

Magnetizing  Steel — New  Method  of 

Main  Spring  of  a  Watch — A.  Young,  on  the  Theory  of  the 
Malleable  Iron  and  Railway  Axles — On  the  Manufacture  of 
Marine  Boilers — On  certain  points  in  the  Construction  of 
Engines — On  an  Improved  Boiler  for 


296 
195 
108 
182 
344 
330 
39 
116 
337 
211 
339 


Masts  for  Sailing  Vessels — On  the  Construction  of  Iron 

Matches — Description  of  an  Improvement  in  Lucifer 

Maynard's  System  of  Priming  Fire  Arms — Remarks  on 

Metalhc  Constructions — Fairbairn  on  .  .  .  I,  73 

Mines — Report  on  the  Causes  of  the  frequency  of  Explosions  in  Coal  323 

Mississippi — Isherwood,  (B.  F.)  Notice  of  the  U.  8.  Steam  Frigate  .  384 

Model  Architect — Notice  of  the  .  .  .  285 

Natural  Philosophy — Notice  of  Bartlett's  Elements  of  .  .  288 

Navy — List  of  the  Engineer  Corps  of  the  United  States  .  114 

Netherlands — Enclosure  of  Land  from  the  Sea  in  the  .  •  296 

Nizam — Account  of  a  Diamond  larger  than  the  Regent's,  found  at  .  420 

Oblique  Action— Bakewell  (T.  W.)  on  .  .  .46 
Ordnance  Range  and  Velocity  ,  ,  .  295 
Oxygen  from  Melted  Silver  ...  .  396 
,  Observations  on  the  Formation  of  Sulphuric  Acid  from  Sulphurous  Acid  and  111 

Pacific  Mail  Steamer  Golden  Gate — Notice  of  the  .  .  IIS 

Paddles  Combined — J.  Bourne  on  the  Screw  and  .  .  317 

Patent  Law — ^Repotit. 
Woodworth'a  Plaum^  Mwl\uti^  C%i»  •  «  •21 


Index.  441 

Pearly  Lustre  to  Stone,  Glass,  &c. — Process  for  giving  a                      .  338 

Perfumery — Application  of  Organic  Ciieinistry  to                       .  .60 

Photographic  Impressions  on  Glass — Method  of  Obtaining  Positive  Direct  395 

Paper — Description  of  a  Aew  Method  of  Preparing  Negative  .               65 

Photographs — Notices  of  Engraved          .                         .                         .  121 

Pine  Tree — Cotton  or  Wool  Obtained  from  the  Leaves  of  the  .  .            412 

Plugs  for  Boats — Description  of  Improved  ^If-Acting   .                         .  359 
Population  within  certain  limits  in  the  United  States — Estimate  of  the  Density  of  the       71 

Porcelain,  Earthenware,  China,  and  Artificial  Stone — Improvements  in  the  Manu- 

facturc  of  Glass,            .                         .                         .  .66 

Portland  Cement — Observations  on  Artificial,  Hydraulic,  or                   .  159 

Power  Looms — Infinitesimal  takiiig-up  Motion  for                     .  .             307 

Priming  for  Fire  Arms — JcfTcrs'  (W.  N.)  Remarks  on  Maynard*8  System  of  339 

Propeller  Steamers  between  Boston  and  Halifax — Notice  of     .  .57 

Pumps — On  the  Use  of  Air  Vessels  in    .                         .                         .  367 

Railroads  in  the  United  States — Smithes  (G.  W.)  Estimate  of  the  Numher  of  Miles 

that  will  be  Completed  at  the  end  of  1852       .                         .  70 

Railway  Accidents — On  the  Cause,  and  Means  of  Preventing                            •  81 

Axles — On  the  Manufacture  of  Malleable  Iron,  &^.                .  330 

,  Cost  of  Locomotive  Power  on  the  Caledonian            .                        .  6 

Railways  as  a  Means  of  Transit — Economy  of               .                         .  5 
—  and  other  Roods — Fishor*s  (J.  H.)  Remarks  on          .                         .154 

; in  Great  Britain — Law  Expenses  of                 .                         .  228 

Speed  and  flares  on  the  Great  Western  and  London,  and  North  Western  232 


Richard  Stockton — Notice  of  the  Iron  Steamer               •                         .  423 

Ride-^effers'  (W.  N.)  Remarks  on  the                          .                         .  145 

Sailing  Vessels — Note  on  the  Construction  of  Iron  Masts  for    .  .             337 

Screw  and  Paddle  Combined — Bourne  (J.)  on  the          .                         .  317 

Sea  in  the  Netherlands — Enclosure  of  Land  from  the                .  .296 

Ships  and  Boats— Hints  on  the  best  Form  for                        47,  130,  117,  271,  309,  414 

— -  Bottom  whilst  Afloat — Repairs  of  a          .                         .  .68 

Silesian  Iron — Notice  of  the  Exhibition  at  the  Crystal  Palace,  of          .  205 

Silver — On  Obtaining  Oxygen  from  Melted        .                         .  .             396 

Silvering — Note  on  Galvanic                    .                          .                         .  138 

Spring  of  a  Watch — Young  (A.)  on  the  Theory  of  the  Main    .  .            344 

Springs — Description  of  Baillie*8  Volute                           .                         .  58 
Steam  Boat  Accidents — Loss  of  the  Henry  Clay,  the  Atlantic,  and  the  Reindeer,         267 

Boats  on  the  Western  Waters — Gilman*s  (S.  H.)  Remarks  on  the  .             207 

Boiler  Explosion  in  London — Notice  of  a             .                         .  359 

— — ^-^  for  Marine  Engines — On  an  Improved                   .  .             116 

Boilers — Gallaway's  Improvement  in                     .                         .  106 

,    Notes  on  the  Incrustations  in  .                         .  .124 

• of  the  Steamship  Isabel — Remarks  on  the  Incrustations  in  the  233 

On  certain  points  in  the  Construction  of  Marine  .               39 


Engine — Diagrams  Illustrating  the  Forces  on  the  Crank  of  a     •  190 

,  On  a  Continuous  Expansion  .  .  126 

Notice  of  a  Disputed  Question  connected  with  the  Economy  of  the    368 


Frigate  Mississippi — Isherwood's  (B.  F.)  Notes  on  the  United  States  384 

Generator — Description  of  a  Diaphragm                            .  .               39 

,  On  the  Expansion  of  Isolated  Steam,  and  the  Total  Heat  of     .  361 

,  Colors  of  a  Jot  of                          .                         .  .             336 

,  Report  of  the  Engineer-in-Chief,  United  States  Navy,  on  the  Comparative 

Value  of  Anthracite  and  Bituminous  Coals  for  Generating  .             217 

Ship  Susquehanna — Isherwood's  (B.  F.)  Remarks  on  the  United  States  251 

Ships — Notice  of  Collins' Line  of            .                        .  .114 

to  Ships  of  War — Remarks  on  the  Application  of                         .  280 

Steamer  Arctic — Notice  of  Performance  on  her  Eighth  Voyage  •              55 

Golden  Gate— Notice  of  the  Pacific  Mail          .                         .  122 

Richard  Stockton — Notice  of  the  Iron                           .  .            423 

— -^—  Walker — Notice  on  the  United  States  Surveying        .  .              49 

Steamers  between  Boston  and  Halifax — Notice  of  Propeller                 .  57 


442  Index. 

^Ste^'l — New  Method  of  Mai^ctizingf                     .                         .  -             182 

,     On  the  Composilion  of  Woolz  or  Indian              .                          .  212 

.Stereoscope — Notire  of  Sir  D.  Brcw8tcr*8  Lenticular                  .  .               72 

•Sugar — tf  winne'8  Improvement  in  the  Manufacture  of  .                          .  353 

,     Keinarks  on  Beascmer'a  Proceas  for  Manufacturing     .  .             407 

Sulphur  ir)>on  the  Nature  of  Cast  Iron — On  the  Influence  of                  .  259 

}:)ulphuric  Acid  from  Sulphurous  Acid  and  Oxygen — On  the  Formation  of     .  Ill 

Tclcjppaphic  Lines  of  the  World,  hy  Dr.  L.  Turabull— On  the  .  40,  133,  183,  256 

TelescojHj  at  \N'Hnd«worlh  Common — Description  of  the  Gigantic  .             397 

Temperatures — On  a  New  Method  of  Measuring  High                           .  277 

'i'homson  (J.)  Improvement  in  Boring  Artemn  Wells,  &c. — Report  on  .             425 
'J'ornadoti — Dr.  llarc*s  Remarks  on  a  Report  to  the  Academy  of  Science  of  France,  on    28 

Vacuum  in  the  Receiver  of  an  Air  Pump — Method  of  Obtaining  a  Perfect  .             199 

A'entilaling  M'ind  (iuard — Description  of  a                     .                          .  395 

A'cssers  Bottom  whilst  Afloat — Repairs  to  a       .                         .  .68 

Vcsi»elii — On  the  Construction  of  Iron  Masts  for             .                         .  337 

,   EflTect  of  Shot  on  Iron               .                         .  .73 

Vision — On  some  Remarkable  Phenomena  in  Binocular                         .  196 

Volute  Springs — Description  of  Baillie's             .                         ,  .              bi 

Voltaic  Couple — A  New  Arrangement  of  the                 .                         .  141 

Walker — Notes  on  the  TTnitcd  States  Surveying  Steamer          .  .              49 

M'atch — Young  (A.)  on  the  Theory  of  the  Main-Spring  of  the             .  344 

Wells,  &c. — Report  on  J.  Thomsou^s  Improvement  in  Boring  Artesian  425 

Western  Waters — Gilman^s  (S.  H.)  on  the  Steam  Boats  on  the  .             207 

M'ind  Guard — Description  of  a  Ventilating                     .                          .  396 

AVood — On  the  Manufacture  of  Gas  from           .                         .  .271 

Woodworth's  Planing  Machine  Case — Law  Report  of  .                          .  23 

Wool  or  Cotton  obtained  from  the  Leaves  of  the  Pine  Tree      .  .            412 

Wootz  or  Indian  Steel — On  the  Composition  of            .                         .  212 

Young  (A.)  on  the  'i'heory  of  the  Main-Spring  of  the  Watch    .  .            344 


« 


f\ 


i 


